Rev Paul Pediatr. 2016;34(4):522-527

O REVISTA PAULISTA
O DE PEDIATRIA

SOCIEDADE DE PEDIATRIA DE SAO PAULO
www.rpped.com.br

CASE REPORT

Severe protein-calorie malnutrition in two brothers @CmssMark
due to abuse by starvation

Marcela Montenegro Braga Barroso*, Luiza Martins Salvador, Ulysses Fagundes Neto

Universidade Federal de Sdo Paulo (Unifesp), Sdo Paulo, SP, Brazil

Received 11 January 2016; accepted 20 May 2016
Available online 23 August 2016

KEYWORDS Abstract

Protein-energy Objective: To dgscribe the case of two siblings with severe protein-calorie malnutrition due to
malnutrition; abuse by starvation.

Child abuse; Cases description: The two patients were simultaneously referred to the Hospital Municipal,
Nutritional where they were admitted to the Pediatric Gastroenterology clinic of a university hospital for
deficiencies diagnostic investigation of the cause of severe malnutrition and screening tests for Celiac Dis-

ease, Cystic Fibrosis and Environmental enteropathy among others. The exams were all normal,
and after detailed research on the interactions of this family, we reached the conclusion that the
malnutrition was due to abuse by starvation. The children spent approximately two months in
the hospital, receiving a high-protein and high-calorie diet, with significant nutritional recovery.
Comments: Abuse by starvation, although rare, should always be considered of as one of the
causes of child malnutrition and pediatrician should be aware of the child’s development, as
well as the family interactions, to prevent more severe nutritional and emotional consequences
in the future.

© 2016 Sociedade de Pediatria de Sao Paulo. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

PALAVRAS-CHAVE Desnutricdo proteico-calorica grave em dois irmaos devido ao abuso por privacao

Desnutricao alimentar
proteico-calorica;
Maus-tratos infantis;
Deficiéncias
nutricionais

Resumo

Objetivo: Descrever os casos de dois irmaos acometidos de desnutricao prumoteico-calorica
grave causada por abuso por privacao alimentar.

Descricao dos caso: Os dois pacientes vieram simultaneamente encaminhados de um hospital
municipal, onde estavam internados, ao Ambulatoério de Gastrenterologia Pediatrica de um
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hospital universitario para investigacao diagndstica da causa de desnutricao grave. Foram feitos
exames para pesquisa de doenca celiaca, fibrose cistica e enteropatia ambiental, entre outras.
Os exames mostraram-se todos normais e, apds investigacdo detalhada sobre o relacionamento
dessa familia, chegou-se a conclusdao de que a desnutricdo tinha como causa o abuso por
privacao alimentar. As criancas passaram cerca de 2 meses internadas, receberam uma dieta
hiperproteica e hipercaldrica, com recuperacao nutricional significativa.

Comentdrios: O abuso por privacdo alimentar, embora raro, deve sempre ser pensado como
uma das causas de desnutricao infantil, devendo o pediatra estar atento ao desenvolvimento
da crianca, bem como ao seu relacionamento familiar, para evitar consequéncias nutricionais
e emocionais mais graves no futuro.

© 2016 Sociedade de Pediatria de Sao Paulo. Publicado por Elsevier Editora Ltda. Este € um
artigo Open Access sob uma licenca CC BY (http://creativecommons.org/licenses/by/4.0/).

Introduction

Protein-calorie malnutrition in childhood is a worldwide pub-
lic health problem, especially in countries of low and middle
income, being related to more than one third of all deaths
of infants and children under five years in these countries.’

The United Nations Children’s Fund (UNICEF) recognizes
environmental, economic and socio-political factors as root
and underlying causes of malnutrition, with poverty repre-
senting the core of the problem.?

Another less common, but extremely serious cause con-
cerns abuse by starvation, when parents or caregivers
deliberately fail to feed their children, which can lead to
risk of death.?

The aim of this study is to describe the cases of two
siblings suffering from severe protein-energy malnutrition
due to abuse by starvation, which characterizes a type of
mistreatment.

Case description

The two patients were simultaneously referred from the
Hospital Municipal de Diadema (HMD), where they were
admitted to the Pediatric Gastroenterology Clinic of Escola
Paulista de Medicina for diagnostic investigation of the
severe protein-calorie malnutrition causes.

The mother reported that her younger son, 4 years and
8 months, was feeling fine at home, when suddenly he went
into ‘‘respiratory arrest’’ (sic); so she called the Mobile
Emergency Service (SAMU) and there was need for resus-
citation maneuvers (sic). After that, the patient was taken
to HMD, where it was decided to admit him, together with
his older brother, due to a picture of severe malnutrition.

Since then, children started being followed at our out-
patient clinic every 15 days for diagnostic investigation and
clinical follow-up.

Case 1

Male patient, aged 6 years and 11 months, with good
weight/height gain up to approximately 2 years old. After
that time, there was an evident weight gain deceleration,
which apparently occurred without any definite cause. It was
also observed that between 2 and 4 years of age there was

no record of weight and height, because the patient stopped
attending the Basic Health Unit (BHU).

After 4 years of age, these measures were again recorded
in the vaccination card, which showed evident weight and
growth impairment.

According to the mother’s report, the patient had an
adequate diet (evaluated by a nutrition team). She denied
the occurrence of diarrhea, constipation, abdominal pain
and/or distension or any other gastrointestinal symptoms.

Regarding the family history, the patient has a brother
aged 4 years and 8 months with a similar picture. The father
is healthy and the mother was followed at the Psychiatry
Service, used medications, but had no definitive diagnosis.
At the first visit, the mother said her name was Maria das
Gracas; however, in subsequent consultations, we realized
that their children called her Ana Paula. The mother was
investigated on suspicion of mistreatment and accompanied
the children during hospitalization at HMD.

The family lived in a house with basic sanitation, with
running water and sewage systems. Family income varied
from 1 to 5 minimum wages.

On physical examination, the patient showed a regular
general status, extremely emaciated, pale (+/4+), apa-
thetic, with scarce subcutaneous tissue, muscle atrophy of
the gluteal region and abdominal distension. Weight=8.5kg
(W/A Z-score=—6.56) and height=87cm (height/age Z-
score=—6.21).

The patient had the following laboratory tests:
hemoglobin 9.4g/dL; hematocrit 28.9%; leukocytes 2680;
platelets 148,000; serum glutamic oxaloacetic transaminase
(SGOT) 1.191U/L; serum glutamic pyruvic transaminase
(SGPT) 1.043U/L. These changes were attributed to a
picture of severe protein-calorie malnutrition.

At the first consultation, the diagnosis of severe protein-
calorie malnutrition was characterized and the patient
started being investigated for the following causes: celiac
disease, cystic fibrosis of the pancreas and environmental
enteropathy, among others.

The following laboratory tests were requested: anti-
transglutaminase antibody, sweat test (sodium and chloride
in sweat) and upper endoscopy with duodenal biopsy. Labo-
ratory tests were negative for the suspected diagnoses and
duodenal biopsy disclosed fingerlike villi and celiac disease
was ruled out (Fig. 1).

The patient was hospitalized for two months at HMD and
during the hospitalization period, he received a high-calorie
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Figure 1 Duodenal biopsy specimens (case 1): mean increase
(10x) showing fingerlike villi, preserved crypts, villus:crypt
ratio 4:1.

and high-protein diet. The patient showed excellent nutri-
tional recovery (Fig. 2) and considerable improvement in
mood and physical activity, with the disappearance of the
initial apathy (Fig. 3).

The excellent clinical outcome triggered exclusively by a
high-calorie and high-protein diet reinforced the diagnostic
suspicion of mistreatment, with subsequent progression to
severe protein-calorie malnutrition by starvation. The child
was legally removed from their parents and is, together with
his brother, in a shelter.

Case 2

Male patient, aged 4 years and 8 months, born and residing
in the municipality of Diadema, was referred to our service
from HMD, where he was hospitalized.

The mother reported that the BHU pediatrician started
to realize that the patient did not gain weight after 3 years
of age. She denied abdominal distension and diarrhea. She
reported that the patient ate adequately and, according to
the nutrition team assessment, it was not possible to identify
any protein-calorie restriction in relation to age.

On physical examination, the child showed regu-
lar general status, was very emaciated, weight=7.585kg
(weight/age Z-score=—5.73) and height=80cm (height/age
Z-score=—6.35).

At the first consultation, the diagnosis of severe protein-
calorie malnutrition was made and the patient started to
be investigated for the same causes of malabsorptive dis-
eases that his brother was undergoing, with negative test
results. The duodenal biopsy disclosed fingerlike villi and
celiac disease was ruled out (Fig. 4).

The patient remained hospitalized for two months at HMD
with his brother, receiving a high calorie and high-protein
diet, showing excellent nutritional recovery (Figs. 5 and 6),
which reinforced the diagnostic suspicion of abuse.

During one of the visits to our clinic, when the chil-
dren were already living in the shelter, we asked the social
worker about the fact that her mother sometimes said her
name was Maria das Gracas and, sometimes, Ana Paula. The
social worker informed us that up until the older brother
was aged 2 and a half years, the children and their parents
lived near the rest of the relatives; however, they moved to
an unknown destination and lost contact with the family. In
this new home, the patient’s mother told the neighbors her
name was Ana Paula.

Regarding the children’s father, he said that he worked
all day and did not realize that the mother did not feed
children adequately. He was considered an accomplice and
the children were kept away from him.

Discussion

Malnutrition caused by family neglect, which is character-
ized by a non-deliberate failure to meet the child’s needs,
can occur due to ignorance, low socioeconomic status or
even dietary beliefs.3*

On the other hand, abuse by starvation, the cause of mal-
nutrition in our two patients, differs from neglect by the fact
that it is characterized as deliberate or malicious failure to
meet the child’s needs.?

Nancy et al.,* in 2005, described 12 malnourished chil-
dren victims of abuse by starvation in Texas, USA. Similarly
to the patients in our study, the children were investigated
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Figure 3

Figure 4 Duodenal biopsy specimen (case 2): high mag-
nification (100x), fingerlike villi, cylindrical epithelium with
nucleus in basal position, preserved basal membrane, goblet
cells present along the villi, mild lymphoplasmacytic infiltrate
in the lamina propria.

Patient 1 at the first consultation and 2 months later.

for organic diseases, which were ruled out. These children
had, regarding their history, some points in common to that
of our two patients, namely: (1) the mother reported that
took the children to the pediatrician with some frequency,
although there was no recent record of medical consulta-
tions; (2) the mother of one of the children went to the
health service because the child ‘‘was not breathing’’, as in
the case of our younger patient; (3) the children were also
excluded from social life, and in our cases, had no contact
with the rest of the family for about two years.

Regarding the fathers’ role, Krieger,” in 1974, published
10 cases of children subjected to food deprivation by the
mothers, in which the husbands claimed they did not know
that the children were subjected to this situation as they
spent the day at work and did not realize it, exactly as it
happened with the father of the children in our study.

In the national literature, although there are many arti-
cles about child abuse, there are few reports on malnutrition
caused by abuse due to starvation. Nudelmann and Halpern,®
in 2011, published a cross-sectional study carried out in Rio
Grande do Sul, in which they evaluated the role of life events
in mothers of malnourished children and came to the conclu-
sion that in addition to poor social and economic conditions,
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Figure 6

these mothers had higher rates of depression, as well as a
higher prevalence of abuse during childhood and concluded
that malnutrition had a multifactorial origin.

A differential diagnosis that also deserves to be dis-
cussed is Munchausen syndrome by proxy, corresponding to
a form of child abuse caused by a perpetrator with a psychi-
atric disorder that exacerbates, falsifies or promotes clinical

Patient 2 at the first consultation and 2 months later.

histories, laboratory evidence, can cause physical injuries
and induce hospitalizations for unnecessary therapeutic and
diagnostic procedures.”

In the cases discussed in this article, the mother, who
had a psychiatric disorder, told the emergency service that
her child had a ‘‘respiratory arrest’’, a fact that was not
confirmed by the team who treated the child.
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A noteworthy aspect concerns the morphological find-
ings in the small intestine at optical microscopy in both
patients, considering that the absence of severe injuries
could constitute an apparent paradox. However, the descrip-
tion of morphological alterations of the small intestine
mucosa in most cases of severe protein-calorie malnutrition
is accompanied by environmental enteropathy.®° In such
circumstances, as previously demonstrated, at least approx-
imately 65% of individuals, even without a complaint of
diarrhea, would have an overgrowth of colonic flora in the
small intestine lumen.'® It is known that the colonization
of the small intestine by colonic flora causes malabsorp-
tion of dietary nutrients and severe injuries to the small
intestine mucosa, due to the 7 alpha-dehydroxylation and
deconjugation of primary bile salts, which are converted
into secondary bile salts and deconjugated, being very harm-
ful to the jejunal mucosa."" However, this was not the case
of our patients, as it was adequately established by the
social workers that they lived in a brick house that had
water and sewage treatment and, therefore, there were no
environmental contamination conditions that could lead to
bacterial overgrowth. Moreover, after all relevant labora-
tory research, it was definitely characterized that the severe
protein-calorie malnutrition was exclusively due to deliber-
ate starvation. Experimental studies with rats with severe
protein-calorie malnutrition in the absence of triggering fac-
tors of bacterial overgrowth showed that the morphology of
the small intestine did not suffer any alterations and the villi
were fully preserved.

Our patients, in spite of the severe protein-calorie
malnutrition by starvation, had intestinal villi perfectly
compatible with normality; the inflammatory infiltrate of
the lamina propria was discreet and the villus/crypt ratio
was 4/1. Interestingly, our patients, as observed in the
experimental study of malnourished rats regarding the
increased absorptive function, when given a high-protein
and high calorie diet, showed rapid nutritional recovery
within a short period of time, which proves that their
digestive-absorptive functions were kept intact despite the
prolonged period of food deprivation. These findings demon-
strate for the first time in humans, to the best of our
knowledge, that severe protein-calorie malnutrition is not
primarily the cause of severe disorders of the digestive-
absorptive function: the occurrence of an external factor,
such as the environmental contamination, is necessary to
trigger all the pathophysiological and symptomatic process
described in environmental enteropathy.

Regarding the prevalence of bacterial overgrowth associ-
ated with environmental enteropathy in Brazil, some studies
have been carried out with the lactulose hydrogen breath
test. A study involving 83 schoolchildren living in the rural,
urban areas and a slum in a municipality in the country-
side of Sao Paulo disclosed bacterial overgrowth in 7.2% of
the assessed children.'? In this study, the proportion of bac-
terial overgrowth in children living in a slum (18.2%) was
statistically higher than that of children who did not live in
a slum.

Protein-calorie malnutrition can be caused by organic
diseases, poor social condition, neglect and abuse by star-
vation. The latter cause is rare, with few reports in the
literature, but it has severe consequences, both nutritional
and psychological, for the affected child. The pediatrician
plays a key role in the early detection of these cases and
should always be alert to monitor the child’s weight/height
development, as well as the family relationships.

Funding

This study did not receive funding.
Conflicts of interest

The authors declare no conflicts of interest.

References

1. Owoaje E, Onifade O, Desmennu A. Family and socioeconomic
risk factors for undernutrition among children aged 6 to 23
Months in Ibadan, Nigeria. Pan Afr Med J. 2014;17:161.

2. Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis M,
Ezzati M, et al. Maternal and child undernutrition: global and
regional exposures and health consequences. Lancet. 2008;371:
243-60.

3. Golden MH, Samuels MP, Southall DP. How to distinguish between
neglect and deprivational abuse. Arch Dis Child. 2003;88:
105-7.

4. Kellogg ND, Lukefahr JL. Criminally prosecuted cases of child
starvation. Pediatrics. 2005;116:1309-16.

5. Krieger |. Food restriction as a form of child abuse in
ten cases of psychosocial deprivation Dwarfism. Clin Pediatr.
1974;13:127-34.

6. Nudelmann C, Halpern R. O papel dos eventos de vida em maes
de criancas desnutridas: o outro lado da desnutricdo. Cienc
Saude Coletiva. 2011;16:1993-9.

7. Pires UM, Molle LD. Sindrome de Munchausen por
procuracao-Relato de dois casos. J Pediatr (Rio J).
1999;75:281-6.

8. Fagundes Neto U, Morais MB, Machado NL. Enteropatia ambi-
ental em criancas moradoras na periferia da cidade de Sao
Paulo. Capacidade da absorcao da D-xilose. J Pediatr (Rio J).
1984;57:33-6.

9. Fagundes-Neto U, Viaro T, Wehba J, Patricio FR, Machado
NL. Tropical enteropathy (environmental enteropathy) in early
childhood: a syndrome caused by contaminated environment. J
Trop Pediatr. 1984;30:204-9.

10. Fagundes Neto U, Martins MC, Lindoso F, Patricio FR. Asymp-
tomatic environmental enteropathy among slum-dwelling
infants. J Am Coll Nutr. 1994;13:51-6.

11. Fagundes Neto U, Teichberg S, Bayne MA, Morton B, Lifshitz F.
Bile salt-enhanced rat jejunal absorption of a macromolecular
tracer. Lab Invest. 1981;44:18-26.

12. Reis JC, Morais MB, Fagundes Neto U. Teste do H, no ar expirado
na avaliacao de absorcao de lactose e sobrecrescimento bac-
teriano no intestino delgado de escolares. Arq Gastroenterol.
1999;36:169-76.


http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0100
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0105
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0110
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0115
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120
http://refhub.elsevier.com/S2359-3482(16)30029-X/sbref0120

	Severe protein-calorie malnutrition in two brothers due to abuse by starvation
	Introduction
	Case description
	Case 1
	Case 2

	Discussion
	Funding
	Conflicts of interest

	References

