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Instruções aos autores

A apresentação de um manuscrito implica que o trabalho descrito não tenha 
sido publicado  anteriormente, que não esteja sob consideração para publicação em 
nenhum outro lugar e que sua publicação tenha sido aprovada por todos os autores.

O editor não será considerado legalmente responsável por incorreções na 
elaboração do estudo e não pode ser alvo de pedidos de indenização. 

Sobre o jornal

O jornal Puericultura e Pediatria é o periódico oficial do Instituto de Puericultura e 
Pediatria Martagão Gesteira da Universidade Federal do Rio de Janeiro (IPPMG/UFRJ). 
Trata-se de jornal eletrônico semestral voltado para a divulgação de conhecimentos na 
área de saúde materno-infantil e na área de medicina do adolescente. 

Este periódico também está aberto para a avaliação de trabalhos provenientes 
de outras unidades de ensino da Pediatria no país e no exterior. 

PERIODICIDADE DA PUBLICAÇÃO

Semestral.

INSTITUIÇÃO RESPONSÁVEL PELA PUBLICAÇÃO

Instituto de Puericultura e Pediatria Martagão Gesteira da UFRJ. 
Rua Bruno Lobo, 50 - Cidade Universitária - Rio de Janeiro (RJ) - Brasil - 

CEP: 21941-912.
Contato: jpp@ippmg.ufrj.br.

O PROCESSO DE REVISÃO

Todos os trabalhos enviados para submissão no jornal Puericultura e Pediatria 
passam por processo de peer review, ou seja, revisão por pares. Estes recebem os 
manuscritos para revisão após criteriosa avaliação dos editores da revista quanto às 
normas requeridas para submissão de trabalhos. 

Os pares são especialistas na área de conhecimento referente ao artigo 
submetido e são cegos quanto à origem do trabalho e seus elaboradores. 

Após receber o parecer de dois revisores, os editores da revista decidem pela 
aceitação do artigo sem modificações, pela recusa ou pela devolução aos autores com as 
sugestões de modificações. 

PUBLICAÇÕES ACEITAS PELO JORNAL

Resenhas de artigos científicos relevantes e de publicação recente em 
revista de alto impacto.
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RESENHA DE ARTIGOS CIENTÍFICOS

1. Idioma de submissão: inglês.
2. Escolha do artigo: os autores da resenha deverão escolher artigos publicados em 
revista de alto impacto há, no máximo, 1 ano.
3. O artigo escolhido deve ser indicado no início do manuscrito sob o título “Source”. 
4. O texto deve ser composto por um resumo do artigo seguido de discussão dos 
achados em comparação com a literatura internacional e experiência pessoal do autor. 
5. O texto deve ter entre 750 e 850 palavras, excluindo página de rosto e referências.
6. Número de referências: até 10.
7. As citações dos artigos devem ter numeração única e consecutiva, indicados por 
número da referência citada em expoente. 
8. Ao final, inserir as referências de acordo com o sistema Vancouver. 

PERMISSÕES

Os autores que desejarem incluir figuras, tabelas ou passagens de texto que já 
tenham sido publicados em outros lugares devem obter a permissão do proprietário 
dos direitos autorais e apresentar as provas de que tal permissão foi concedida. 
Qualquer material recebido sem essa prova será considerado original e os autores serão 
cobrados por isto. 

SUBMISSÃO ONLINE

Todo o processo de submissão deverá ser realizado on-line através do portal de 
revistas da UFRJ: https://revistas.ufrj.br/index.php/pp/.

FORMATAÇÃO DE TEXTO

Os trabalhos devem ser apresentados utilizando-se o editor de texto 
Word for Windows.

Recomendações gerais: 
a) Use uma fonte normal, simples (por exemplo, 12 pontos Times Roman, espaço duplo) 
para o texto.
b) Use a função de numeração de página automática para numerar as páginas.
c) Use tabulações ou outros comandos para travessões, não a barra de espaço.
d) Use a função de tabela, não planilhas, para fazer tabelas.
e) Use o editor de equações ou MathType para equações.
f ) Salve o arquivo no formato docx (Word 2007 ou superior) ou no formato doc (versões 
mais antigas do Word).
g) Abreviações devem ser definidas na primeira menção e usadas de forma consistente 
depois.
h) Agradecimentos: reconhecimentos de pessoas, subvenções, fundos, etc. devem 
ser colocados em uma seção separada ao final do texto. Os nomes de organizações de 
financiamento devem ser escritos por extenso.

LISTA DE REFERÊNCIAS

A lista de referências deve incluir apenas obras que são citadas no texto e que 
tenham sido publicadas ou aceitas para publicação. A lista de referência deve ser feita 
de acordo com o aparecimento no texto, com o formato Vancouver.  
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TABELAS 

Todas as tabelas devem ser numeradas em algarismos arábicos. As tabelas 
devem ser sempre citadas no texto em ordem numérica consecutiva. Para cada tabela, 
fornecer uma legenda da tabela (título) explicando os componentes da mesma.

Notas de rodapé de tabelas devem ser indicadas por letras minúsculas e 
sobrescritas (ou asteriscos para valores de significância e outros dados estatísticos) e 
incluídos sob o corpo da tabela. 

SUBMISSÃO ELETRÔNICA DE FIGURAS

- Fornecer todas as figuras eletronicamente.
- Indique que programa gráfico foi usado para criar a arte.
- Para gráficos vetoriais, o formato preferido é o JPEG ou TIFF.
- Nomeie seus arquivos de figura com “Fig”.

CONFLITO DE INTERESSES

Os autores devem indicar se têm ou não relação financeira com o grupo de 
pesquisadores que publicou o estudo. Esta nota deve ser incluída em uma seção 
separada antes da lista de referências. 

Se nenhum conflito existe, os autores devem indicar: os autores declaram não haver 
conflito de interesses.

Sumário

Pediatric acute respiratory distress syndrome and new pediatric 
outcomes.
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Gender Dysphoria and Gender Change in Disorders of Sex 
Development. Impacts on early surgery  indication.
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Adolescents have a better overall survival when treated in 
pediatric oncology centers?
Luiza Feuillatey Albagli ..................................................................................... 13

Assessment of risk of anesthesia in the early childhood period.
Natasha Geisel Pimenta .................................................................................... 15

The influence of Pediatric Cardiopulmonary Resuscitation (CPR) 
Coach in the quality of CPR from resuscitation teams.
Renata Carneiro da Cruz ................................................................................... 18
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Source: Keim, G; Watson, RS; Thomas NJ; Yehya, N. New Morbidity and Discharge Disposition of  Pediatric 
Acute Respiratory Distress Syndrome Survivors. Crit Care Med 2018; 46:1731–1738.

Pediatric acute respiratory distress syndrome (PARDS) causes significant disease 
burden in Pediatric Intensive Care Units (PICUs) with a reported prevalence 
of  close to 3%1 and short-term mortality rates up to 20%2. However, following 

PICUs tendency to exchange higher mortality rates for higher morbidity rates, 
PARDS research needs to focus on data about survivors and mortality cannot be the 
only outcome. 

The article uses a scale created as an outcome measure for use in pediatric 
research called the Functional Status Scale (FSS). New morbidity is defined as a 3 point 
increase in the scale. The authors aimed to determine new morbidity rate using change 
in FSS, hospital discharge disposition and 1 and 3 year mortality for survivors of  
PARDS. Also, researchers tried to establish epidemiologic, physiologic and treatment 
factors associated with these outcomes.

	 The cohort consisted of  consecutive PICU patients from the Children’s 
Hospital of  Philadelphia’s (CHOP), eligible between July 1, 2011 and December 31, 2014, 
who met the former criteria for Acute Lung Injury. There is a new definition for PARDS 
since 2015, but all patients would even though meet this diagnosis. The following data 
were collected in the study: demographics data, Pediatric Risk of  Mortality (PRISM) III, 
preillness FSS and at hospital discharge, ventilator settings and Pao2/Fio2 at PARDS 
onset and 24 hours, laboratory data, medications for the first 3 days of  PARDS and 
nonpulmonary organ failures at time of  PARDS diagnosis. The main outcome was 
status at hospital discharge, trichotomized to alive without new morbidity, alive with 
new morbidity, and dead.

	 Among the 316 patients diagnosed with PARDS, the inhospital mortality 
rate was 13,3%. Survivors accounted for 274 patients – 77% survived without new 
morbidity and 23% survived with new morbidity. Those outcomes correlated well 
with severity of  illness, non-pulmonary organ failures and severity of  PARDS at 24 
hours. There was a stepwise increase in each of  these severity of  illness markers, with 
survivors without new morbidity demonstrating better values, non- survivors the 
worst, and survivors with new morbidity having intermediate values. They divide the 
outcomes as good (alive without new morbidity) versus poor (new morbidity or death), 
and poor outcome was associated with PRISM III, nonpulmonary organ failures, 
immunocompromising comorbidities, and oxygenation and ventilator pressures 24 
hours after PARDS onset.

	 Within the survivors, 72,3% were discharged home, 24,5% needed 
rehabilitation and 3,3% where transferred to chronic care facilities. A FSS greater than 

 Pediatric acute respiratory 
distress syndrome and 

new pediatric outcomes
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or equal to 3 was strongly associated with discharge to rehabilitation, with highest 
declines in feeding, motor and respiratory functional domains. Regarding respiratory 
outcomes, 20,4% (56 patients) of  hospital survivors had change in FSS. Of  these, 
19 patients underwent tracheostomy placement. Of  the 56 patients with a change 
in respiratory FSS, 17 (30.4%) had improvement in their respiratory FSS by 3-year 
follow-up, 10 (17.9%) had returned to a nonmorbid FSS of  1, but seven died within the 
first year after PARDS and one additional patient died by 3-year follow-up. One and 
three-year mortality were 5,5% and 8%, respectively. One- and 3-year mortality in 
survivors of  PARDS was most strongly predicted by immunocompromised status and 
higher baseline FSS, with weaker association with PRISM III score, suggesting baseline 
disease would influence more than PARDS itself  to the prognosis.

Commentary by: Ana Cecília Aziz, MD.
Pediatric Intensivist at Complexo Hospitalar de Niterói, 

Hospital Getúlio Vargas Filho and Hospital Copa D’Or.

The issue discussed in this article is extremely important, since PARDS 
continues to be an important syndrome in PICU, affecting 3%1 of  PICUs patients. 
With increasing technology, advances in the use of  extracorporeal membrane 
oxygenation (ECMO), protective ventilatory strategies and understanding of  PARDS 
pathophysiology, mortality has lowered and survival with new morbidities is becoming 
a more robust outcome to be measured. The FSS is a functional status outcome 
measure for large studies that is well defined, quantitative, rapid, reliable, objective 
and suitable for a wide spectrum of  ages. It includes 6 domains: mental status, sensory, 
communication, motor, feeding and respiratory, categorized from normal (1) to very 
severe dysfunction (5)3. 

It is the first study relating PARDS and functional outcomes. The authors 
showed that variables associated with inhospital mortality also related to new 
morbidity and new morbidity exists on an intermediate step along the continuum 
of  intact survival to death. FSS seems to be a useful outcome measure in PARDS. 
These results confirm previous findings from a large study from Pollack et al4, which 
showed that increasing PRISM III scores was also associated with development of  new 
morbidity and that new morbidity was a more common outcome than mortality5. 

A cornerstone of  improving critical care is early mobilization and 
rehabilitation6,7. CHOP had a well-developed rehabilitation center and the integration 
of  early physical therapy services and an active rehabilitative medicine team with 
an associated inpatient rehabilitation unit may have contributed to better outcomes 
without new morbidity and early return to basal FSS after hospital discharge. 
Follow-up FSS scores would be helpful in knowing the effect of  the rehabilitation 
interventions on the dysfunction associated with PARDS. 

Finally, detecting new morbidities allows for the study of  new interventions to 
reduce the consequences of  PICU hospitalization, not only related to the 
disease itself, but also to the intensive care provided, making studies like these 
increasingly important.
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Source: Kreukels, Baudewijntje P.C.Köhler, Birgit et al. Gender Dysphoria and Gender Change in 
Disorders of  Sex Development/Intersex Conditions: Results From the dsd-LIFE Study. The Journal of  
Sexual Medicine , Volume 15 , Issue 5 , 777 - 785. 
	

The dsd-LIFE Study is a multicentric European study on the outcome of surgical, 
hormonal therapy and psychological intervention in disorders of sex development 
(DSD). The aim of this publication is to assess gender change and gender dysphoria 

with a cross-sectional study in 14 different centers with 1,040 participants.
Gender assignment is realized at birth solely based on the appearance of  the 

external genitalia. The authors discuss how sometimes that may not be congruent to 
how one identify oneself  gender, and some of  its implications. When a significant 
psychological distress is present, a diagnosis of  gender dysphoria is made. For some 
people that develop the opposite gender identity(transgender), to be socially accepted 
as a person of  the other gender might suffice, but others might need health care.

Many factors might influence the expressed gender through life, and the 
exposure to androgens pre- and postnatal has been shown to have a role on male 
behavior, which is significant for DSD treatment, particularly with 46,XY children. 
This study includes a variety of  diagnosis, Turner and Klinefelter syndromes, 
congenital adrenal hyperplasia(CAH) and XY DSD.

Participants should be at least 16 years old, have a confirmed DSD diagnosis and 
consent to participate. They had a medical clinical interview and filled patient-report 
outcome(PRO) questionnaires, and clinical retrospective data were collected. Of  the 
3,217 invited, 1,040 (36.1%) were included. 

The PRO questionnaires included the Rosenberg Self-Esteem Scale and a 
shortened version of  the Utrecht Gender Dysphoria Scale. Both male and female 
versions were offered to the participant to chose the most appropriate.

Patients were organized in 6 main groups based on their current gender and 
kind of  diagnosis and 47(5,1%) of  them had a gender change, but most of  them, 36, had 
it done before puberty, probably based on clinical decision. Only 9 (8 in some XY group 
and 1 in the CAH group) had a postpubertal (probably a patient decision) change. The 
highest incidence of  patient-initiated gender change was seen in the XY group, with 
androgen effect. Of  78 male-raised individuals, 2 (2,6%) changed gender, as opposed 
to 5 of  58 (8,6%) of  the female-raised individuals. Eighteen individuals were not in the 
main groups (5 CAH), and 5 of  them had a postpubertal change, so a total of  14(1,3%) 
had a gender change.

Compared to a control group, only 5 individuals of  the main group (3 Turner, 
1 Klinefelter, 1CAH) had a GD score higher than 3 SD above the mean. The ones that 
changed gender probably had GD before the transition.

Depending on the source of  info (clinical interview or PRO), gender variance or 
non-binary gender expression rate was from 12 (1%) to 27(2,6%). They had lower self-
esteem, more anxiety and depression, and more gender dysphoria when compared 
to the gender-typical group. This later was below the GD found in non DSD gender 

Gender dysphoria and gender 
change in disorders of sex 

development. Impacts on early 
surgery indication.
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identity clinics. When considering partnership and sexuality there was no significant 
difference when comparing both groups scores.

Only 1% (3% if  Turner and Klinefelter are excluded) DSD patients sought 
gender change after puberty, a low number, even if  higher than what is found in the 
general population (0up to 0.7%). Of  the patients that had gender change during early 
childhood (since 2006 the age of  18 months is seen as an upper limit) without the 
patient input, only 1 transitioned back. As expected, the female to male change rate was 
higher in the XY group exposed to androgens, but the incidence of  gender changes in 
the 5-a-RD-2 and 17-b-HSD-3 individuals was way lower than the literature reports, 
probably because in western societies (as the ones where the study was done), one 
can more freely accept a gender role that is different from the one assigned at birth. 
The presence of  the DSD itself  may cause some confusion and discomfort, even in 
individuals that have no desire whatsoever to change gender or role.  Results also show 
that people in the gender fluid group had more gender related distress, anxiety and 
lower self-esteem, but lower than non DSD individuals seeking gender identity clinics. 

Commentary by: Andre Cunha, MD.
Division of  Pediatric Surgery, IPPMG,

The Federal University of  Rio de Janeiro.

The surgical treatment of  DSDs has evolved through the decades, from a simple 
anatomical adequacy of  the external genitalia to the gender assigned at birth (as seen 
with the clitoris ressection surgeries), to techniques concerned with sexual function 
and satisfaction as described by Passerini-Glazel1. Recently there is concern in 
allowing future anatomic reversibility, as proposed by Pippi-Salle2, but the feasibility 
of  this approach has yet to be shown. Moving in the same direction, those decisions 
were taken from a single physician to a multi-disciplinary team with involvement of  
the parents3.

The dsd-LIFE study helps in shedding some light and numbers on a very 
controversial topic that has been contaminated by political, ideological and sexual 
orientation issues. Some activist movements, as interACT (https://interactadvocates.
org/), pleas for a  ban on all DSD patients surgeries until they can provide an informed 
consent, while others as CARES (https://www.caresfoundation.org/), fight to preserve 
CAH patient and parental right. Meanwhile bills like California SB-2014 are being 
passed. As the dsd-LIFE study shows that all different diagnosis do not have the same 
outcome and probably should be assessed in different ways.
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Opioid weaning in 
critically ill children

Source: Sanchez-Pinto LN, Nelson LP, Lieu P, Koh J, Rodgers J, Larson K, Huson J, Amirnovin R. 
Implementation of  a risk-stratified opioid weaning protocol in a pediatric intensive care unit J Crit Care 
2018; 43:214-219.

This study aimed to implement a risk-stratified opioid weaning protocol. 
Its rationale is to reduce the duration of  opioid use in the care of  critically 
ill children without increasing the incidence of  withdrawal syndrome. It 

was prospectively conducted in a large children’s hospital pediatric intensive care 
unit (PICU) with 107 children younger than 21 years of  age who received scheduled 
opioids for at least seven days during their admission to the PICU. The 24-bed 
tertiary PICU serves a wide range of  patients: medical, surgical, trauma, and solid-
organ and hematopoietic stem cell transplantation patients, but not postoperative 
cardiac patients. Two groups of  patients were compared: pre and post-protocol 
implementation. In the pre-intervention period, opioid weaning was at the discretion 
of  the treating physicians.

To apply the weaning protocol, the authors first used an algorithm to stratify 
each patient risk of  withdrawal in low, moderate, high or very high. The opioid 
infusion dose was then converted to a weaning medication (either intravenous 
hydromorphone or oral methadone, according to the patient’s risk of  withdrawal), 
and withdrawal signs and symptoms were assessed regularly using the Withdrawal 
Assessment Tool (WAT-1). The primary outcome was duration of  opioid exposure, 
measured using the total length of  scheduled opioids and the length of  opioid weaning. 
Total exposure to opioids was also calculated as cumulative morphine equivalents 
(mg/Kg/patient) from initiation of  opioids until the last dose of  scheduled weaning 
opioid. The secondary outcomes included hospital length of  stay, number of  patients 
discharged home on opioids, and protocol compliance.

The mean age was similar in both groups: 2.1 and 2.3 years in the pre and post-
intervention groups respectively. In the post-intervention group, 15 patients (38%) 
met moderate-risk, 23 patients (59%) met high-risk, and 1 patient (3%) met very high-
risk for withdrawal criteria. Protocol implementation decreased the total length of  
scheduled opioids, the length of  opioid weaning and total exposure to opioids (33.2 
vs 48.8 mg/kg/patient, p=0.02). The reduction in hospital length of  stay in the post-
intervention group was not statistically significant. The number of  patients discharged 
home on opioids was not different. Protocol compliance in the post-intervention group 
was very high. Protocol-driven opioid weaning did not increase adverse events such as 
withdrawal symptoms, rescue opioid or naloxone doses or unplanned extubations.

The authors conclude that the purpose of  the protocol implementation, that 
is, reducing opioid exposure without increasing opioid withdrawal syndrome, was 
achieved, which is consistent with previous studies. They highlight the importance of  
monitoring withdrawal signs and symptoms in the advance of  the weaning protocol, 
especially for those patients who present withdrawal signs or symptoms from other 
causes. Risk stratification ensures a tailored approach for each patient, increasing the 
chances of  successful weaning as well as maximizing protocol acceptability by health 
care professionals. 

Commentary by: Letícia Massaud-Ribeiro, MD.
Pediatrician and Pediatric Intensive Care Specialist.
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This is a large study that tested the use of  an opioid weaning protocol in various 
profiles of  critically ill children, except for cardiac surgery patients. Nevertheless, 
this population of  postoperative cardiac patients was tested separately by the same 
research group with a similar study design and results, but with statistically significant 
reduction in hospital length of  stay.1 So results can overall be considered consistent. 
However, both are single-center studies and need to be replicated externally for the 
results to be validated.

One particular aspect that needs to be pointed out is that there was no other 
weaning protocol before the implementation of  this risk-stratified opioid weaning 
protocol. Weaning, as well as sedation, was at the discretion of  the treating physician. 
It is possible that the intervention in this study that most influenced the outcomes 
was the implementation of  the protocol itself, regardless of  its methods, since there 
was absolutely no recommendation to physicians before. The absence of  a sedation 
protocol, however, does not seem to have influenced the results, since exposure to 
adjunct medications was similar between groups.

In general, intensive care interventions are associated with better outcomes 
when driven by protocols rather than at the discretion of  the bedside team. 
Improvements in outcomes have been similarly demonstrated for other widely used 
interventions, such as sedation,2 neuromuscular blockade,3,4 mechanical ventilation 
weaning5 and, most notably, sepsis management.6 Sedation and analgesia management 
outcomes are closely related to opioid weaning. Current recommendations favor the 
use of  goal-directed sedation protocols, which can decrease opioid exposure and, as a 
result, duration of  the opioid weaning phase, with less withdrawal signs and symptoms. 

Sedation and analgesia management in particular is a widely variable. 
intervention across PICUs. Apart from all the outcome benefits of  protocol-driven 
care, the use of  goal-directed sedation and weaning protocols reduces variability of  
these practices within the PICU, making it more uniform and rendering practitioners 
more conscious of  the risks and benefits of  their management decisions, putting the 
clinical knowledge base developed in the protocol into everyday practice.
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Source: Emmanuel Desandes, Laurence Brugieres, Valérie Laurance, Claire Berger, Justyna Kanold, 
Isabelle Tron, Jacqueline Clavel, Brigitte Lacour. Survival of  adolescents with cancer treated at pediatric 
versus adult oncology treatment centers in France. 21 September 2016. DOI: 10.1002/pbc.26326. 
	

The study was conducted at the French National Registry of  Childhood Solid 
Tumor, University Hospital Nancy, in France. It observed adolescent patients 
(15-19 years of  age), living in one of  the six French administrative regions, 

diagnosed with any type of  cancer or with Central Nervous System tumor between 
January 1, 2006, and December 31, 2007. 

Each patient’s data was collected from their medical records, and included 
gender, age at diagnosis, type of  cancer, time to diagnosis, time to start the treatment, 
management in the context of  a multidisciplinary decisional approach, inclusion in 
clinical studies and the type of  cancer treatment center (adult or pediatric). The initial 
time was the date of  the diagnosis and the final time was considered the death event. 
The length of  follow-up ranged from 0 to 84 months, averaging 69 months.

Several previous studies have shown that adolescents and young adults treated 
at a pediatric oncology center have better survival outcomes than those treated at 
an adult oncology facility. The  objectives of  the study were to identify which factors 
influence the access to each type of  care (adult and pediatric) and which determine the 
effect of  the treatment center on survival rates. 

Along two years of  study, 594 patients aged 15-19 years were diagnosed with 
cancer. Of  this total, 33% were managed at a pediatric center and 67% at an adult 
center. The study shows that younger patients were more likely to be treated at a 
pediatric center, while older patients were more likely to be treated at an adult center. 

Adolescents with sarcoma or leukemia were more likely to be treated at a 
pediatric center, while patients with carcinoma/melanoma or germ-cell tumor were 
more likely to be treated at an adult center. The proportional of  metastatic tumors and 
intracranial or intraspinal embryonal tumors (including tumors associated with poor 
outcomes) was higher for patients treated at pediatric centers than those treated at 
adult centers. 

The proportion of  males and females was the same. Adolescents with central 
nervous system tumor managed at an adult center had a longer time to diagnosis. 
For all cancers taken together, no differences were observed for time to treatment. 
However, adolescents with leukemia and lymphoma had a shorter time to treatment 
when they were treated at a pediatric center. Management decisions, especially the 
decision to initiate treatment, were taken by a multidisciplinary team in 53,9% of  
cases (the percentage was higher for patients treated at pediatric centers). Adolescents 
treated at pediatric centers were more frequently included in clinical studies.

Adolescents have a better 
overall survival when treated in 

pediatric oncology centers?
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At the end of  the follow up, 107 adolescents (18%) died on an average rate of  22 
months (between diagnosis and death). For all cancers of  any site, the overall survival 
was 94,1% at 1 year and 81,9% at 5 years. High 5-year overall survival was observed for 
Germ cell tumor, carcinomas and melanomas, Hodgkin lymphomas, central nervous 
system tumors, and Non Hodgkin lymphoma. Low 5 year overall survival was observed 
for malignant bone tumors, acute myeloid leukemia, and soft tissue sarcomas.

Unlike previous studies, the article shows that the overall survival rates for 
adolescent patients diagnosed with any kind of  cancer treated at a pediatric center or 
adult center did not differ. The 5-years overall survival in adolescents has improved 
form 72% during the 1988-1997 period to 81,2% during the study period.

Commentary by: Luiza Feuillatey Albagli, MD.
Pediatric Hematologist, Master Student at IPPMG/UFRJ.

The better survival rates over time probably can be justified by the improvement 
of  chemotherapy, the new technologies and a more prepared intensive care.

In this study, patients were not stratified by the prognostic risk; they were 
heterogeneous in relation to the risk classification. Therefore, the chance of  death was 
not the same for all the patients, even the ones with the same cancer. This may disrupt 
the results, because if  the majority of  patients with worse prognosis were treated at the 
pediatric center, the overall survival of  this treatment center would be lower. Besides 
that, the relatively small number of  patients (594 cases) over a short period of  study 
(2006-2007), limited the power of  the analysis. 

Although the study has not covered all the country, 41% of  the whole country 
is a good sample. The time of  the follow up is adequate because the average was 69 
months (5,7 years) and the authors want to see the overall survival in 5 years. 

This study was very important because adolescents are a special group in all 
the types of  cancer, since they do not have special treatment protocols as children and 
adults have. In general, they have a worse prognosis compared with children and they 
can be treated in pediatric or adult oncology centers. We must therefore give special 
attention to this group, by conducting more studies to understand its peculiarities and 
to find the best treatment.
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Source: Vutskits L, Davidson A. Update on developmental anesthesia neurotoxicity. 
CurrOpinAnaesthesiol. 2017 Jun;30(3):337-342. 
	

This study presents a review of  a topic that is gaining prominence in the 
pediatric area. It discusses the possible alteration and impairment of  
neuropsychomotor development in children secondary early life exposure to 

general anesthesia.
Initially the authors addressed the neurotoxicity of  anesthesia in experimental 

studies in primates exposed to anesthesia in early life. Raper et al1 carried out the 
first study in which exposed Rhesus monkeys 6-10 days of  age to anesthesia with 
sevoflurane, and repeat the exposure  14 and 28 days after. When evaluated at 6 months, 
the exposed monkeys exhibited elevated anxiety compared to the control group.

In a second experiment, the motor consequences and long-term behavior were 
evaluated, with impact in both areas. Research has also been carried out on rodents 
showing changes in neurological and cognitive development2.

Using electron microscope analysis of  hippocampal tissue from adult rats 
receiving sevoflurane anesthesia in the early neonatal period Amrock et al3 found that 
a single exposure may reduce synaptic density and repeated exposure led to greater 
synaptic loss.

Human studies

Until very recently, most of  the studies were retrospective cohorts, through 
an outcome, such as school performance, or neurodevelopmental dysfunction and 
learning difficulties, therefore  was researched the exposure to anesthesia in the early 
life period. Little evidence was found in association.

In the current studies with psychometric  tests, deficits of  language, cognition, 
memory and oral comprehension were found.

The problem of  cohort studies is concerned to their confounding factors. 
Children who underwent anesthesia in general have or had other risk factors that may 
already cause problems in neurodevelopment8. Another factor discussed would be the 
stress that the surgery alone would cause.

More recently the pediatric anesthesia neurodevelopment assessment (PANDA) 
obtained the most robust study of  published cohorts. It was performed in 4 American 
hospitals. A total of  105 children aged 8 to 15 years were identified to had hernia 
repair before 3 years and were matched with children of  similar age without repair. 
Psychometric tests were performed and the comparison of  IQ was the first outcome4.

Assessment of risk of 
anesthesia in the early 

childhood period
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The full scale IQ was 111 in both groups with difference between exposed 
and non-exposed of  0.2 points (95% confidence interval - 2.6 to 2.9). Evaluating 
subdomains were 0.5 (95% CI - 2.7 to 3.7) in IQ performance, and 0.5 (95% CI -3.2 to 
2.2) in verbal IQ. In general there was no significant difference between groups. And 
in other tests as memory, learning, motor, speed of  processing, language, attention, 
executive function and visuospatial skills, there were no difference. Sub-analyses were 
also performed between patients who had 120 and 80 minutes of  anesthesia, with 
no difference in outcome, and the age of  exposure was compared with no change in 
outcome also.

Two similar Canadian studies examined association between surgery in 
young children and later performance in the Early Development Index (EDI). EDI is 
a readiness school test applied at 5 years, covering 5 domains (physical health and 
wellbeing, knowledge and social competence, emotional health and maturity, language 
development and cognitive).

In the Ontario study 28366 children with surgeries before EDI were matched, 
and mainly showed differences with same age peers regarding physical health and 
well-being, as well as social knowledge and competence domains. In sub-evaluations it 
was only possible to perceive a difference in anaesthetized children aged 2-4 years5.

The study of  Manitoba was compared in the areas of  communication and 
domains of  general knowledge, language and cognitive development.  They compared  
33514 children who received anesthesia before the age of  4 years with the control 
group. The primary outcome is grade level at 16 years and the second IQ . As in the 
other study, there was evidence of  little variation, from 0.41% (95% CI 0.12 to 0.70%) 
lower school scores and 0.97% (95% CI 0.15 to 1.78%) lower scores on the IQ test. The 
impact was higher on children exposed at a later age6. 

These studies were performed by anesthesiologists, but pediatricians  are 
conducting comparative studies with anesthesia and neurodevelopment. Newton et 
al⁷ reviewed children who had undergone surgery to correct traqueoesophageal fistula 
and found that 53% had neurodevelopmental delay, requiring interventions.

Commentary by: Natasha Geisel.
Child Neurologist, Master Student at UFRJ.

Despite the wide availability of  articles on the subject, little can be said about 
the presence or not of  impairment of  neurological development secondary to the 
exposure of  children to general anesthesia at an early age in life.

One of  the high-impact articles (PANDA) did not show important differences 
between the exposed and non-exposed groups4. The other studies found an increase 
in risk but with low significance and nonspecific difference, warned of  a higher risk in 
older children compared to infants5.

It has not been possible to prove the impact at multiple exposures when 
compared to single exposure, and in all articles the children were anesthetized 
predominantly for up to 2h4,5,6. Studies on prolonged exposure are still necessary.

We found as main biases the adverse effects of  the surgery / anesthesia 
itself, the basic condition of  the patient who needed the surgery early and even the 
psychological effects of  the procedure8.



Jo
rn

al
 P

ue
ri

cu
lt

ur
a 

e 
P

ed
ia

tr
ia

vo
lu

m
e 

2 
- 

nú
m

er
o 

1 
- 

ab
ril

 2
01

9

17

References

1. Raper J, Alvarado MC, Murphy KL, Baxter MG. Multiple anesthetic exposure in infant monkeys 
alters emotional reactivity to an acute stressor. Anesthesiology 2015; 123:1084–1092.

2. Coleman K, Robertson ND, Dissen GA, et al. Isoflurane anesthesia has longterm consequences on 
motor and behavioral development in infant rhesus macaques. Anesthesiology 2017; 126:74–84.

3. Amrock LG, Starner ML, Murphy KL, BaxterMG. Long-term effects of  single or multiple neonatal 
sevoflurane exposures on rat hippocampal ultrastructure. Anesthesiology 2015; 122:87–95.

4. Sun LS, Li G, Miller TL, et al. Association between a single general anesthesia exposure before age 
36 months and neurocognitive outcomes in later childhood. JAMA 2016; 315:2312–2320.

5. O’Leary JD, Janus M, Duku E, et al. A population-based study evaluating the association between 
surgery in early life and child development at primary school entry. Anesthesiology 2016; 125:272–
279.

6. Graham MR, Brownell M, Chateau DG, et al. Neurodevelopmental assessment in kindergarten in 
children exposed to general anesthesia before the age of 4 years: a retrospective matched cohort study. 
Anesthesiology 2016; 125:667–677.

7. Newton LE, Abdessalam SF, Raynor SC, et al. Neurodevelopmental outcomes of tracheoesophageal 
fistulas. J Pediatr Surg 2016; 51:743–747.

8. Lei SY, Hache M, Loepke AW. Clinical research into anesthetic neurotoxicity: does anesthesia cause 
neurological abnormalities in humans? J Neurosurg Anesthesiol 2014; 26:349–357.



Jo
rn

al
 P

ue
ri

cu
lt

ur
a 

e 
P

ed
ia

tr
ia

vo
lu

m
e 

2 
- 

nú
m

er
o 

1 
- 

ab
ril

 2
01

9

18

Source: Cheng A, Duff JP, Kessler D, Tofil NM, Davidson J, Lin Y, Chatfield J, Brown LL, Hunt EA, Nye M, 
Gaither S, Collier H, MacKinnon L, Lowe K, Lambert V. Optimizing CPR Performance with CPR Coaching 
for Pediatric Cardiac Arrest: A Randomized Simulation-based Clinical Trial. Resuscitation (2018). 
	

Survival rates from pediatric cardiopulmonary arrest (CPA) are still poor. 
Despite high-quality cardiopulmonary resuscitation (CPR) improves survival 
and neurological outcomes, the adherence to guidelines is low. The use of  

CPR feedback defibrillators provides real-time feedback on rate and depth of  chest 
compressions (CC) and measures time with and without CC. The use of  these devices 
enhanced the quality of  CPR in simulated CPA compared to the control1, but one 
multicenter trial showed that teams that used the visual feedback device improved 
their adherence to guidelines, but still had <40% compliance for chest compressions 
depth2. The aim of  the article from Cheng et al. was to determine if  integrating a 
trained CPR Coach within the resuscitation team in an attempt to help teams translate 
visual feedback from the CPR feedback defibrillator and optimize CPR delivery with 
CC improvement during simulated CPA. The CPR Coach also could allow the team 
leader to focus on advanced life support and treating reversible causes.

They conducted a prospective, multicenter, randomized controlled trial 
approved by Research Ethics Board, recruited participants and allocated randomly 
from Pediatric Intensive Care Unit and/or Emergency Departments from two 
American and two Canadian hospitals. Pediatric health care providers were recruited 
into teams of  five: a team leader, an airway provider, two CPR providers (classical 
resuscitation team) and either a bedside provider or a CPR Coach depending on the 
study arm, respectively control group and intervention group.

The participants completed a demographic questionnaire and each resuscitation 
team participated in an 18-minute pediatric CPA scenario (i.e. hyperkalemic CPA with 
progression from pulseless ventricular tachycardia - ventricular fibrillation - pulseless 
electrical activity) with CPR quality parameters collected from a feedback defibrillator 
using identical pediatric manikins.  All participants watched a five-minute orientation 
video describing how to use the CPR feedback defibrillator and the intervention 
group viewed an additional one-minute video describing the CPR Coach concept. CPR 
Coaches were trained with training video and simulation 48 hours prior to the CPA 
scenario in a standardized fashion by one-hour.

Coaches were instructed to point at the CPR feedback output on the 
defibrillator; give corrective or positive feedback as necessary; coordinate the 
appropriate compression: ventilation ratio prior to intubation and key tasks to reduce 
pause duration; remind CPR providers to deliver continuous compressions during 
intubation attempt or defibrillator charging. 

The influence of Pediatric 
Cardiopulmonary Resuscitation 

(CPR) Coach in the quality of CPR 
from resuscitation teams
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As results, 42 teams (205 participants) were recruited in almost one year. One 
team was excluded from the study due to a violation of  study protocol. The analyses 
included data from 40 teams (200 participants, 720 one-minute CPR epochs) and were 
performed with a significant level of  0,05. Demographic data revealed no significant 
differences between groups with and without CPR Coach at baseline using descriptive 
statistics. Independent t-tests were conducted to explore the effect of  intervention 
between groups with and without CPR Coach.

Integrating a CPR Coach resulted in a significant improvement versus control 
group using confidence interval (CI) of  95% in the primary outcome of  percentage of  
overall excellent CPR [63.3 (53.3, 73.3) vs. 31.5 (21.5, 41.5), p<0.001], also in the secondary 
outcomes: percentage of  CC meeting guidelines for depth [69.5 (58.3, 80.7) vs. 38.0 (26.8, 
49.2), p<0.001], mean compression depth [52.3 (50.2, 54.4) vs. 47.7 (45.7, 49.9), p<0.001], 
chest compression fraction (%) [81.9 (78.7, 85.1) vs. 76.5 (72.2,80.8), p = 0.04].

The pause durations pre-shock, peri-shock and post-shock in Resuscitation 
teams were shorter with CPR Coach versus control group using CI 95% with p<0.05, 
just the pauses durations peri-shock exceeds 10 seconds in part of  control group 
[9,4 (6.7,12.0)] versus CPR Coach group [5.5 (4.7,6.4)]. There was an improvement not 
statistically significant in percentage of  CC meeting guidelines for rate in Resuscitation 
teams with Coach versus without Coach [88.0 (81.6, 94.4) vs. 79.5 (73.1, 85.9), p=0.07]. 
There was no significant difference between groups for mean CC rate.

Commentary by: Renata Carneiro da Cruz. 
Faculty of  Medicine of  Federal University of  Rio de Janeiro.

The study has the merit of  being one of  the few that evaluates the impact of  
using CPR coaching in Resuscitation Teams with the use of  CPR feedback defibrillator. 
The study had a great number of  participants in the sample and showed significant 
improvement in CPR quality during simulated CPA in Resuscitation team with CPR 
Coach versus control group.

It has some limitations pointed by the authors that evaluated just one simulated 
CPA scenario and implementing CPR coaching in the hospitals would need human 
resource implications, but they suggest reallocation of  existing resources.

In Brazil, CPR feedback defibrillator is available in few hospitals. The European 
Resuscitation Guidelines1,2mention that the effect of  CPR feedback or prompt devices 
has been studied in two randomized trials and 11 observational studies. However just 
one study demonstrated a significant higher ROSC rate in patients where feedback 
and the methodology of  this study was not clear, because feedback was activated at the 
discretion of  the physician and there was no details of  the decision-making process 
to activate or not the feedback. We need more studies to evaluate if  the use of  CPR 
feedback defibrillator and CPR Coaches can improve survival outcomes in CPA and 
also their cost-benefit.

References

1. Raper J, Alvarado MC, Murphy KL, Baxter MG. Multiple anesthetic exposure in infant monkeys 
alters emotional reactivity to an acute stressor. Anesthesiology 2015; 123:1084–1092.

2. Coleman K, Robertson ND, Dissen GA, et al. Isoflurane anesthesia has longterm consequences on 
motor and behavioral development in infant rhesus macaques. Anesthesiology 2017; 126:74–84.


