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Now that the baton has been passed to us in the 
“PJP obstacle race”, let us first thank the Sociedade 
Portuguesa de Pediatria for entrusting us as the new 
chief editors of its official journal – the Portuguese 
Journal of Pediatrics (PJP). Our further appreciation goes 
to our predecessors, who dedicated the last eight years 
to upgrading this journal. Today, the PJP is published 
online in English and is globally accessible. By accepting 
this mission in progress1 we will do our utmost to best 
serve and represent our Society. The brand-new PJP logo 
presented in this issue means novelty without braking 
with the past. 
Transition times provide novel opportunities for 
reflection and planning.2,3 Thus, our first practical plan 
is to set short-term priorities in close collaboration with 
the Sociedade Portuguesa de Pediatria direction and our 
predecessors. 
Generally speaking, we believe that the quality of any 
journal depends on its formal and content qualities. 
The articles content quality is the sole responsibility of 
the authors, while the PJP editorial board should focus 
on the formal quality of the journal.4 To do so, the 
instructions for authors are being revised and simplified, 
and efforts are being made to shorten the interval 
between the manuscript submission and the editorial 
decision. Rigor in assessing submitted manuscripts will 
be maintained, supported by the valuable contribution 
of our associate editors and reviewers. All manuscripts 
must be well structured and contain scientific novelty, 
always stating what is known and what is added as key 
points. Furthermore, the English and technical editing 
of manuscripts has been outsourced to a specialized 
editing company. The in-press version of accepted 
articles will be published online as soon as they are 
accepted.
A contract was established with the PublonsTM database 
to allow for the international curricular recognition of 
reviewers and editors. Efforts will be made to index 
the PJP in top international databases. The technical 
datasheet was renewed, and new associate editors 
were invited. As we welcome these editors, we have 

a particular word of gratitude for those ending their 
collaboration with the PJP. Presidents of societies and 
sections of the Sociedade Portuguesa de Pediatria 
who are members of the PJP scientific board, will be 
invited to publish approved guidelines, consensus, and 
protocols of their scientific bodies to enable the wider 
dissemination of documents with clinical interest. 
Last but not the least, we acknowledge all authors 
who trust Portuguese Journal of Pediatrics with the 
publication of their articles.

Author Contribuitions
Both authors participated in the conception, drafting and criti-
cal revision of the manuscript. Both authors approved the final 
manuscript and are accountable for all aspects of the work in 
ensuring that questions related to the accuracy or integrity of 
any part of the paper.

Conflicts of Interest
The authors declare that there were no conflicts of interest in 
drafting this paper.

Funding Sources
There were no external funding sources for the realization of 
this paper.
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In Portugal, the training program in Pediatrics is a five-
year curriculum, including three years of mandatory 
basic training in general pediatrics and two years 
of elective clinical rotations in subspecialized areas. 
Clinical training is often complemented by courses 
and conferences selected by trainees, according to 
their opportunities and preferences, consolidating and 
updating their knowledge. However, little is known 
about views of the trainees on what is lacking or how 
these training opportunities would best serve their 
needs.
Given the importance of the topic, which shapes the 
future of pediatrics in Portugal, and the lack of objective 
knowledge on the matter, the Grupo de Internos de 
Pediatria (Workgroup of Trainees in Pediatrics) of the 
Sociedade Portuguesa de Pediatria (GIP-SPP) sought to 
identify opportunities to meet the needs of pediatric 
trainees in Portugal. 
A short online survey to assess educational needs 
among pediatric trainees was developed by GIP-SPP 
and sent to the pediatric trainees (n = 374) who had 
subscribed to the workgroup mailing list. The survey was 
open from February 27th, 2021, to May 27th, 2021. Each 
participant was given a chance to answer the questions. 
The survey included four multiple-choice questions and 
one short-answer question on preferred course formats 
(physical attendance / online), course type (theoretical 
review, clinical cases discussion, or mixed theoretical 
and practical model), and topics to be included in future 
courses. In the last section, trainees could select the 
three most relevant topics from a drop-down list, which 
included:
- Clinical topics addressed in a symptom-based approach, 
disease reviews, or complementary diagnosis methods; 
- Complementary subjects, such as epidemiology, 
biostatistics / statistical software use, how to write 
a curriculum vitae, medical writing, and soft skills in 

medical practice;
- Alternative pathways in pediatrics, such as medical 
volunteering, academic or research careers and 
pharmaceutical industry. 
The fourth question asked trainees to determine 
pediatric areas of expertise that most lacked learning 
opportunities. Lastly, we asked an open question to 
receive suggestions or comments.
Around 30% (n = 114) of our subscribers responded to the 
survey, the majority (61.4%) of whom preferred online 
to in-person courses in a mixed theoretical and practical 
model (85.0%). Regarding the topics to be included in 
future courses, most trainees would like to focus on 
clinical topics: symptom-based approach (38.9%), followed 
by other topics: how to write a curriculum vitae and 
medical writing (25.7%) and other topics: epidemiology, 
biostatistics, and statistical software use practical course 
(21.6%). The three pediatric areas of expertise that were 
identified as most lacking additional learning opportunities 
included childcare / puericulture (38.1%), pediatric 
emergency care (36.3%), and pediatric intensive care 
(31.9%). Finally, a few suggestions were made as to having 
access to more opportunities in humanitarian pediatrics, 
basic principles of radiological interpretation, pediatric 
dermatology, and pediatric palliative care.
Collectively, these findings shed some light on what 
can be improved throughout the pediatrics training 
program in Portugal and what trainees perceive as gaps 
in their training. Despite the challenges imposed by 
the coronavirus disease 2019 (COVID-19) pandemic, an 
opportunity was also provided to adjust medical training 
to our current needs. The Sociedade Portuguesa de 
Pediatria has been following these trends closely, having 
already promoted online learning activities. We hope 
this survey helps us make further adjustments to the 
curriculum and provide other educational opportunities 
for pediatric trainees in Portugal.
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Introduction

In the last few decades, there has been a substantial rise 
in the number of children and adolescents depending 

on home mechanical ventilation, due to an increase 
in the number of patients surviving critical illness, 
thanks to technological advances.1-4 Home mechanical 
ventilation has allowed a prolongation of life, palliation 

Raquel Gonçalves1 , Cristiana Martins2 , Ana Borges3 , Núria Madureira1,4 , Cândida Cancelinha1,5,6 

Port J Pediatr 2022;53:466-72
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Impact on the Sleep Quality of  Caregivers

1. Medical Pediatrics Service, Pediatrics Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal
2. Faculdade de Medicina, Universidade de Coimbra, Coimbra, Portugal
3. Ambulatory Pediatrics Service, Pediatric Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal
4. Pneumology Unit, Pediatric Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal
5. Pediatric In-Hospital Palliative Care Support Team, Pediatric Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal
6. Pediatrics University Clinic, Faculdade de Medicina, Universidade de Coimbra, Coimbra, Portugal
Corresponding Author
Raquel Gonçalves | E-mail: raquel.santos.goncalves@gmail.com 
Address: Centro Hospitalar e Universitário de Coimbra, Hospital Pediátrico de Coimbra, Avenida Dr. Afonso Romão, 3000-602, Coimbra, Portugal  
Received: 13/04/2021 | Accepted: 25/10/2021 | Published online: 01/04/2022 | Published: 01/04/2022
© Author(s) (or their employer(s)) and Portuguese Journal of Pediatrics 2022. Re-use permitted under CC BY-NC. No commercial re-use.

Keypoints

What is known:
- The caregivers of children who depend on medical technology at 
home, experience numerous negative outcomes, including sleep 
disturbance.
- Chronic sleep disturbance may threaten the ability of caregivers 
to provide long-term quality care for their children.

What is added:
- The sleep quality of the caregivers of children under home 
mechanical ventilation is lower than that recorded in the healthy 
Portuguese population.
- The caregivers of children with respiratory disease and of 
Association for Children with Life-threatening or Terminal Conditions 
and their Families group 2 had the worst values in sleep quality.

Abstract

Introduction: The role played by caregivers of children with complex chronic diseases may be influenced by sleep disturbances. 

This situation may affect long-term quality care for children. This study aimed to evaluate the sleep quality of caregivers of 

children with complex chronic diseases under home mechanical ventilation.

Methods: This analytical observational study was carried out from October 2018 to January 2019. We assessed the caregivers 

of children/adolescents with complex chronic disease under home mechanical ventilation for three months or more, followed 

in the pneumology clinic of a tertiary pediatric hospital in Coimbra, Portugal. The evaluation instrument included the 

Portuguese version of the Pittsburgh sleep quality index.

Results: This study was conducted on 33 caregivers. The mean global score obtained by the sample evaluated using the 

Pittsburgh sleep quality index was higher than the one attained from the healthy Portuguese population sample (8 vs 1.20). 

Global scores ≥ 5 were obtained for 72.4% of the study sample, indicating a high risk of sleep disturbance. Caregivers of 

children / adolescents with respiratory disease attained the worst scores in sleep quality (mean Pittsburgh sleep quality index 

score = 11), followed by neuromuscular disease and central hypoventilation (mean Pittsburgh sleep quality index score = 8). 

There was no statistically significant difference between the three diagnostic groups. 

Discussion: There was a discrepancy between the subjective sleep quality (good in 64%) and the Pittsburgh sleep quality 

index score (poor in 72%), with significant percentage of daytime sleepiness/dysfunction (75%). Half of the study sample 

showed sleep efficiency indices below 85%. It is essential to raise awareness among professionals regarding the importance of 

evaluating the sleep quality of caregivers of children with complex chronic diseases, since the importance of the matter may 

be missed by them.

Keywords: Caregiver Burden/diagnosis; Caregivers; Disabled Children; Home Nursing; Respiration, Artificial; Sleep Deprivation; 

Sleep Quality
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of symptoms, and an improvement in the quality of 
life.1 Accordingly, the responsibility for the care of 
many of these children has shifted from professionals 
in the hospital to parents in the family, and society 
has increasingly relied on the caregivers of dependent 
children to provide highly skilled and vigilant care in 
their homes 24 hours a day.2,3

The caregivers of children who depend on medical 
technology at home have been found to experience 
numerous negative outcomes, including high levels of 
physical, emotional, financial, and family stress.5 The 
extraordinary responsibility that caregivers undertake 
may be linked to chronic sleep disturbance, which may 
threaten their ability to provide long-term quality care 
for these children.2

Sleep is recognized as a complex biobehavioral process 
described as a reversible behavioral state of perceptual 
disengagement from, and unresponsiveness to the 
environment.6 The adequate quantity and quality of 
sleep is considered necessary for the overall health and 
optimal daytime performance of each person. Shorter 
sleep duration and higher nocturnal awakenings have 
been reported in caregivers of children with physical 
disabilities, compared to those of typically developing 
children.2 Chronic sleep deprivation is considered a 
major public health concern and has been associated 
with caregiver stress and depression. Furthermore, 
sleep disruptions may increase the risk of accidents 
and provide a mechanism that contributes to the 
acquirement of neurological and other organic diseases. 
On the other hand, the dependence of caregivers on 
sleep medication can also be a problem.2,7

In 1993, a home mechanical ventilation program for 
children and adolescents with chronic respiratory 
failure began in our hospital. It has already supported 
hundreds of patients with a positive impact on patients 
and caregivers lives.4

 Methods  

This analytical observational study was performed 
between October 2018 and January 2019. The study 
sample was selected through convenience sampling 
of parents / caregivers of children / adolescents (0-17 
years) with complex chronic diseases followed in the 
pneumology clinic of our hospital (Hospital Pediátrico de 
Coimbra, Portugal). The inclusion criteria were consent 
of the parents / caregivers of children / adolescents 
with complex chronic disease with history of home 
mechanical ventilation for at least three months. 
Parents / caregivers who could not read and/or write 

in Portuguese were excluded from the study. In this 
study the main person responsible for most of the 
care of the patient was defined as a caregiver. Home 
mechanical ventilation included invasive ventilation by 
tracheostomy and non-invasive ventilation provided at 
the child home.
Complex chronic disease was defined as any medical 
condition that can be reasonably expected to last at 
least 12 months (unless death intervenes) and to involve 
either several different organ systems or one organ 
system severely enough to require specialty pediatric 
care and probably some period of hospitalization 
in a tertiary care center8 and updated according to 
the international classification of diseases (ICD-10) 
diagnostic codes.9 
The diagnoses were classified according to the diagnostic 
group into neuromuscular disease, respiratory disease, 
metabolic / neurodegenerative disease, central 
hypoventilation, and other congenital or genetic defects 
(namely all the congenital / genetic defects, except for 
central hypoventilation, which constitutes a different 
group). They were also grouped according to the 
trajectory of the classification of the Association for 
Children with Life-threatening or Terminal Conditions 
and their Families (ACT), reflecting the trajectory of 
diseases requiring palliative care in a pediatric context. 
The groups included: 
- Group 1: life-threatening conditions for which curative 
treatment may be feasible but can fail; 
- Group 2: conditions in which premature death is 
inevitable, but long periods of intensive treatment is 
aimed at prolonging life and allows participation in 
normal activities;
- Group 3: progressive conditions without curative 
treatment options, where treatment is exclusively 
palliative and may extend over many years; 
- Group 4: irreversible but non-progressive conditions 
with severe disability that are susceptible to health 
complications and premature death. 
The Pittsburgh sleep quality index (PSQI), validated for 
the Portuguese population, was used as the evaluation 
instrument. 
The PSQI is a generic instrument that subjectively 
measures the sleep quality of a subject over a one-
month time interval. It consists of 19 questions, grouped 
into seven clinical domains related to sleep quality 
(subjective sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbances, use of sleep 
medication, and daytime dysfunction). Each component 
is evaluated on a scale from 0-3. The seven components 
are combined to obtain the overall value of sleep quality 
on a scale from 0-21, which helps distinguish between 

Sleep Quality of  Caregivers
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good sleep quality and poor sleep quality. A global value 
≥ 5 indicates a poor sleeper, with major difficulties in at 
least two components, or moderate difficulties in over 
three components. A higher overall value reflects a 
worse sleep quality.10-12 
The information obtained was complemented by a 
questionnaire which included other variables, including 
demographic variables (gender, age, academic 
qualifications, marital status, relationship to the child 
/ adolescent) and clinical variables (presence of sleep 
disorder) of the caregivers and demographic, clinical and 
social variables of the child / adolescent (gender, age, 
diagnosis, attendance of a place of learning quantified in 
hours, average of daily hours of ventilation and type of 
interface of ventilation). The informed written consent 
was obtained from the caregivers, and they completed 
the questionnaire anonymously.
Statistical analysis was performed using IBM SPPS 
Statistics® version 25. A significance level of 5% was 
adopted in this study.

Results

Group of caregivers and patients
The total number of 29 (87.9%) mothers and four 
(12.1%) fathers completed the PSQI, with no other type 
of caregivers included. The sociodemographic details 
are presented in Table 1. Of the 33 caregivers included in 
the study, 24.2% suffered from some type of pathology 
or sleep disorder.
Regarding the gender of children / adolescents included 
in the study, 23 (69.7%) and 10 (30.3%) were male and 
female, respectively, in the age range of 1-5 years old (n 
= 6, 18.2%), 6-10 years (n = 8, 24.2%), and 11-18 years 
(n = 19, 57.6%).
In total, 81.8% of the children / adolescents in this 

group were attending school daily. The patients were 
mainly categorized into a diagnostic and an ACT group, 
as presented in Table 2. 
The types of ventilation interface included face 
mask, nasal mask, and tracheostomy in 27 (81.8%), 
five (15.2%), and one (3%) patient, respectively. The 
average daily hours of home mechanical ventilation was 
eight hours (minimum four and maximum 12 hours). 
However, 48.5% of patients were using ventilation for no 
more than eight hours, 51.5% between 9-15 hours, and 
no patient required ventilation for 16 hours or more.

Sleep quality
The values obtained in each of the components of the 
PSQI and its global value are presented in Table 3. The 
PSQI global scores are presented in Table 4 by diagnostic 
and ACT groups, characteristics of home mechanical 
ventilation, and attendance in the place of learning. 
There was no statistically significant difference in the 
diagnostic and ACT groups in terms of the PSQI global 
scores.
Moreover, there was no statistically significant 
correlation between the number of hours a day of 
home mechanical ventilation use and the global scores 
of sleep quality (r = 0.074, p = 0.669). 
The relationship between the global score of sleep 
quality and the presence of pathology / sleep disorder in 
the caregiver was studied using extreme diagrams and 
quartiles (Fig. 1).

Discussion

Sleep disturbance is a highly common problem with 
multiple contributing factors, which is experienced 
by family caregivers of children who transition from 
specialized pediatric facilities to their homes.2 Whereas 

Sleep Quality of  Caregivers

max - maximum; min - minimum.

Table 1. Sociodemographic details of caregivers

Median (min-max)

Age (years) 40 (30-53)

Academic degree n (%)

Primary school 3 (9.1%)

Middle School 10 (30.3%)

High school 13 (39.4%)

Bachelor / Master 7 (21.2%)

Marital Status n (%)

Single 3 (9.1%)

Married / non-marital partnership 25 (75.8%)

Divorced / separated 5 (15.2%)

PSQI - Pi�sburgh sleep quality index.  

No: 7 ± 4 (mean ± standard devia�on).  

Yes: 9 ± 4 (mean ± standard devia�on). 

Pathology / sleep disorder in the caregiver 
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Figure 1. Presence of pathology / sleep disorder in the caregiver 
and the global value of Pittsburgh sleep quality index.
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short-term sporadic exposure to sleep deprivation over 
the course of a lifetime most probably will not have 
serious long-term consequences on neural functions, a 

relatively long and constant period of sleep deprivation, 
chronic sleep restriction, or fragmentation can lead to 
serious acute and chronic damage to neural functioning.10 
The mean PSQI global score for the study sample 
was much higher than that obtained for a healthy 
normalized Portuguese population, for whom the 
mean global score was 1.20 with a standard deviation 
(SD) of 0.46, indicating a significantly impaired sleep 
quality.11 However, this value is similar to the results 
of other populations of caregivers of patients with 
severe psychomotor development (mean ± SD of PSQI 
global score = 8 ± 4)12 and caregivers of adolescents 
with neuromuscular diseases under home mechanical 
ventilation (mean ± SD PSQI global score = 7.4 ± 4.7).13

The majority (72.4%) of the sample obtained global 
scores ≥ 5, indicating the presence of difficulties in, at 
least, two components of the questionnaire and a higher 
risk of sleep disturbance.11 The literature associates 
sleep disruption with short and long-term health 
consequences for the caregivers.5 Sleep disruption is 
also associated with a disruption in the activities and 
duties of the caregiver, as well as the patient care.14 
More than half (63.6%) of the caregivers perceived their 
own quality of sleep as good, despite the global score 
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Table 2. Diagnostic group and association for children with life-
threatening or terminal conditions and their families group of the 
children / adolescents under home mechanical ventilation

Diagnostic group n (%)

Other congenital or genetic defect 15 (45.5%)

Neuromuscular disease 8 (24.2%)

Respiratory disease 7 (21.2%)

Central hypoventilation 2 (6.1%)

Metabolic / neurodegenerative disease 1 (3%)

ACT group n (%)

1 0 (0%)

2 17 (51.5%)

3 1 (3%)

4 15 (45.5%)

ACT - Association for Children with Life-threatening or Terminal Conditions and their Families.

Table 3. Sleep quality of the caregivers (Pittsburgh sleep quality index)

Component 1 - subjective sleep quality %

Good 63.6%

Fairly bad / very bad 36.4%

Component 2 - sleep latency %

Mild to moderate changes 50.0%

Few or no changes 50.0%

Component 3 - sleep duration %

> 7 hours 48.4%

6-7 hours 19.4%

< 6 hours 32.3%

Component 4 - sleep efficiency %

≥ 85% 50%

75% - 84% 25.0%

≤ 74% 25.0%

Component 5 - sleep disturbance %

Mild to moderate 75.0%

Severe 25.0%

Component 6 - use of sleep medication %

No 72.7%

Yes, once or twice a week 9.1%

Yes, three or more times a week 18.2%

Component 7 - daytime dysfunction %

Mild 25.0%

Moderate to severe 75.0%

Mean SD %

Global PSQI score 8 4

Global score ≥ 5 - poor sleep quality 72.4%

Global score < 5 - good sleep quality 27.3%
PSQI - Pittsburgh sleep quality index; SD - standard deviation.

Table 4. Pittsburgh sleep quality index global values according to 
patients characteristics

PSQI value 
Mean (SD)

Diagnostic group

Other congenital or genetic defect 6 (4)

Neuromuscular disease 8 (4)

Respiratory disease 11 (4)

Central hypoventilation 8 (5)

Metabolic / neurodegenerative disease 7 (NA)

ACT group

2 9 (4)

3 7 (NA)

4 7 (4)

Type of interface of home mechanical ventilation

Face mask 7 (5)

Nasal mask 7 (4)

Tracheostomy 9 (NA)

Daily hours of home mechanical ventilation

≤ 8 hours 6 (1)

9 - 15 hours 8 (4)

Attendance of a place of learning

Yes 8 (4)

No 8 (4)

ACT - Association for Children with Life-threatening or Terminal Conditions and their Families; 
NA - not applicable; PSQI - Pittsburgh sleep quality index; SD - standard deviation. 
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obtained in the PSQI test indicating a good sleep quality 
in only 27.3% of the caregivers. This may be explained 
by the fact that the caregiver gets accustomed to their 
sleeping condition.13 
Caregivers of children / adolescents with respiratory 
disease were the ones with the worst scores of 
sleep quality (mean PSQI value = 11), followed by 
neuromuscular disease and central hypoventilation 
(mean PSQI value = 8). In previous studies, caregivers 
of children ventilated due to respiratory pathology, 
caregivers of young people with neuromuscular diseases 
under home mechanical ventilation, and mothers 
of children with congenital central hypoventilation 
syndrome presented mean PSQI scores of 8.69, 7.4, 
and 7.5, respectively.13-15 An accentuated difference can 
be observed in the mean PSQI score in the respiratory 
group, compared to the present study. 
Caregivers of ACT group 2 presented the worst sleep 
quality (mean PSQI value = 9). Although no reports were 
found in the literature to compare ACT groups, we can 
hypothesize an association to the longer trajectory of 
the disease.
Half of the study sample had sleep efficiency indices 
below 85% (the normal value being 80%), which may 
be associated with drowsiness and diurnal dysfunction. 
The results of another study suggested a significant 
difference in sleep efficiency between the caregivers of 
ventilated and healthy children.16 
A very significant percentage of caregivers reported 
sleep disturbance and/or daytime dysfunction. 
However, this might not be directly related to the 
need for providing care to the child / adolescent. It 
was described that 52% of caregivers of ventilated 
children reported waking at least once a week to 
perform nighttime caregiving duties, compared to 9% of 
caregivers of healthy children.16 Furthermore, in families 
of technology-dependent children, a large proportion 
of families (22 out of 36) experienced regular sleep 
disruption (where parents reported getting up in the 
night at least twice a week).17

Approximately 25% of the caregivers needed sleep 
medication, at least once a week, similar to what was 
recorded for a population of caregivers of ventilated 
children (24.1%).16 This can be potentially a safety issue, 
since caregivers may fail to wake if necessary.
The type of interface and the daily hours of using 
home mechanical ventilation did not seem to interfere 
with sleep quality. The duration of home mechanical 
ventilation and the time of the day when it was 
performed were identified as important factors for sleep 
disruption, with a greater negative impact associated 
with the increase in daily hours of home mechanical 

ventilation.17 However, the longer-term use of non-
invasive ventilation appears to result in an adjustment 
by the caregiver, with consequent improvement in sleep 
quality.18

Regarding the limitations of the study, one can refer 
to the relatively sample small size, which can make it 
difficult to find significant associations. 
Pittsburgh sleep quality index does not provide detailed 
information on specific factors, which may vary 
depending on the underlying pathology and influence 
the sleep quality of caregivers accordingly. The study 
was based on a subjective self-completion tool that can 
lead the caregiver to underestimate / overestimate the 
quality of the measured parameters. The fact that about 
25% of the sample presented a sleep disorder may 
constitute a bias to the obtained results.
Sleep may be influenced by other variables not 
considered in this study, such as environmental issues, 
sleep hygiene habits, presence of one or more caregivers, 
and child / adolescent disease stage.
It would be useful to carry out a prospective and 
longitudinal study, which would allow the questionnaires 
to be applied immediately before the onset of home 
mechanical ventilation and after a period of 3-6 months 
to determine the impact of home mechanical ventilation 
on the sleep quality of the caregivers and reduce the 
interference of other external factors.
Based on the obtained results, the sleep quality of 
caregivers of children / adolescents under home 
mechanical ventilation was lower than that recorded 
for the healthy Portuguese population and presented 
values similar to those described in particular groups in 
the literature. The caregivers of children / adolescents 
with respiratory disease and those of the ACT group 2 
had the worst sleep quality values.
Based on the data obtained, it is essential to sensitize 
health professionals to assess the sleep quality of the 
caregivers of patients with complex chronic disease, 
given the relevance, not only for performing their 
duties but also for their own health and quality of life. 
Therefore, taking care of the caregivers should be one of 
the axes of medical intervention.
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Introdução: O papel desempenhado por cuidadores de 
crianças com doença crónica complexa pode ser influenciado 
por problemas do sono, o que pode afetar a longo prazo a 
qualidade dos cuidados prestados à criança. O objetivo 
deste estudo foi avaliar a qualidade do sono dos cuidadores 
de crianças com doença crónica complexa sob ventilação 
mecânica domiciliária.
Métodos: Estudo observacional e analítico realizado entre 
outubro 2018 e janeiro 2019. Incluímos cuidadores de 
crianças / adolescentes com doença crónica complexa sob 
ventilação mecânica domiciliária há três meses ou mais, 
seguidos em consulta de pneumologia de um hospital 
pediátrico terciário. O instrumento de avaliação foi o 
Pittsburgh sleep quality index (versão portuguesa).
Resultados: Incluímos 33 cuidadores. O valor global médio 
obtido pela nossa amostra no Pittsburgh sleep quality index 
foi superior ao de uma amostra de população portuguesa 
saudável (8 vs 1,20). Obtiveram um valor global ≥ 5 
72,4%, traduzindo um maior risco de problemas do sono. 
Os cuidadores de crianças / adolescentes com doença 

respiratória obtiveram os piores valores de qualidade do 
sono (valor Pittsburgh sleep quality index médio = 11), 
seguidos pela doença neuromuscular e hipoventilação 
central (valor Pittsburgh sleep quality index médio = 8). Não 
se observou diferença estatisticamente significativa entre os 
três grupos diagnósticos.
Discussão: Houve uma discrepância entre a qualidade 
subjetiva do sono (boa em 64%) e o valor de Pittsburgh 
sleep quality index (má em 72%), com uma percentagem 
significativa de sonolência / disfunção diurna (75%). Metade 
da amostra demonstrou índices de eficiência do sono 
inferiores a 85%. É essencial alertar os profissionais para a 
avaliação da qualidade do sono dos cuidadores de crianças 
com doença crónica complexa, uma vez que esta pode não 
ser adequadamente percecionada.

Palavras-Chave: Assistência Domiciliar; Crianças com 
Deficiência; Cuidadores; Fardo do Cuidador/diagnóstico; 
Privação do Sono; Qualidade do Sono; Respiração Artificial 

Ventilação Mecânica Domiciliária em Crianças: Impacto na Qualidade do Sono dos Cuidadores
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Introduction

In March 2020, the World Health Organization (WHO) 
classified the novel coronavirus disease 2019 (COVID-
19), caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) as a pandemic.1

Until January 31st, 2021, there were 102 311 583 
cumulative reported cases globally,2 with several 
countries reporting up to 26% of the cases in pediatric 
patients.3 During the same period, Portugal registered 

726 321 cumulative cases.4 
This disease has a human-to-human transmission by 
droplets, aerosols, and fomites.5 
Fever and cough are widely described as the most 
frequent symptoms and the rate of asymptomatic 
patients usually ranges from 4.4% to 26% of all pediatric 
cases,6–12 although other sources report higher rates.13,14 
Several series showed that the course of the disease is 
milder in children when compared to adults.8,15–18 

Diagnosis can be made by reverse transcriptase-
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Abstract

Introduction: Being a recent disease, there are still unknown facts about coronavirus disease 2019, especially in children. 

Therefore, reports from centers worldwide are important to better understand this condition. This study aimed to describe all 

severe acute respiratory syndrome coronavirus 2 positive cases admitted to a Portuguese tertiary pediatric hospital.

Methods: All patients with severe acute respiratory syndrome coronavirus 2 infection confirmed by polymerase chain reaction 

test until January 31st, 2021, were included in this study. A descriptive analysis was conducted on demographic, epidemiological, 

clinical, and laboratorial characteristics, as well as patient management.

Results: In total, 331 (3.8% of the total tested) patients were included in this study, 51.1% of whom were male, and the median 

age was 6 years (range 7 days - 17 years), being the 1-5 years age group the more prevalent. Family / cohabitant contact was 

the main form of exposure to disease. Symptoms included fever (50.2%), cough (45%) and gastrointestinal symptoms (38.7%) 

(diarrhea in 13%). There were 10 patients with anosmia and eight with ageusia (all older than 5 years) and 14.8% of the 

children were asymptomatic. Excluding asymptomatic patients, hospitalization occurred in 17 (6.0%) cases, four of whom were 

adolescents (three obese, one with progressive cancer) and needed oxygen supplementation, and one patient was admitted 

to the intensive care unit. 

Discussion: In our center, pediatric infection rate was low, frequently with a mild clinical presentation and after a contact with 

an infected cohabitant / family member. Asymptomatic patients corresponded to 14.8% of the cases. Of the four patients with 

more severe disease, all were adolescents and three were obese. The outcome was overall good.

Keywords: Adolescent; Child; COVID-19/epidemiology; Emergency Service, Hospital; Infant; Hospitals, Pediatric; Pandemics; 

Portugal; SARS-CoV-2

Keypoints

What is known:
- SARS-CoV-2 infection affects pediatric patients, presenting mostly 
with fever and cough. Several series showed that the course of the 
disease is usually milder in children, compared to adults.

What is added:
- This first descriptive analysis of SARS-CoV-2 pediatric infection 
cases in central Portugal covering the first year of the pandemic 
allows a better understanding of the disease characteristics and 
comparisons with national and international data.
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polymerase chain reaction (RT-PCR) of upper or lower 
respiratory tract secretions19  and clinical management 
of patients depends on the severity of presentation, 
most often consisting of symptomatic relief.8,20

There are still several unknown facts about COVID-19. 
More data are needed to determine whether the low 
reported frequency of infected children in the total 
diagnosis of COVID-19 is due to less susceptibility to 
disease in that group, compared to other age groups, or 
if the infection rates are in fact similar but with a higher 
proportion of asymptomatic presentations.21 The rate of 
asymptomatic patients, who are less likely to be tested 
and diagnosed, might make the epidemiologic context of 
children difficult to access, and therefore, their true role 
in community transmission of the disease unknown.8,19 
Until now, the prevalence of comorbidities has not been 
clearly identified in children with COVID-19.22,23

More data about the disease in pediatric patients are 
necessary.7 As some studies refer to the possibility of 
variable expression of COVID-19 in different populations,11 
a detailed description and analysis of the local 
characteristics of the disease, as well as its comparison 
with the global picture, is of the uttermost importance.
This study aimed to describe all children with a SARS-
CoV-2 positive test admitted to a Portuguese tertiary 
pediatric hospital. 

 Methods  

The data were collected from all patients younger than 
18 years old, who had a SARS-CoV-2 infection confirmed 
by RT-PCR in a throat and/or nasopharyngeal swab, 
and who were transferred or tested upon admission at 
Hospital Pediátrico, Centro Hospitalar e Universitário de 
Coimbra, between March 2nd, 2020 (the day of the first 
test performed in the institution) and January 31st, 2021. 
This is a tertiary pediatric hospital and is the referral 
hospital for COVID-19 in the central region of Portugal 
since the beginning of the pandemic. 
Data were extracted from the medical records, obtained 
from the information system of the hospital, SClínico® 
and analyzed using SPSS® statistical package (IBM SPSS 
Statistics, Version 26.0. Armonk, NY, IBM Corp). 
Descriptive statistics were used for this retrospective 
and observational case series. The collected information 
included demographic characteristics, source of 
admission to the emergency service, history of exposure 
to SARS-CoV-2, triage level using the Canadian Pediatric 
Triage and Acuity scale (CPTAS), clinical presentation, 
underlying medical conditions, investigation and results, 
the need for inpatient care, instituted treatment, and 

the outcome. Patients who have been diagnosed with 
multisystem inflammatory syndrome in children (MIS-
C), a new and rare systemic illness involving persistent 
fever and inflammation following exposure to SARS-
CoV-2, were included, according to the WHO criteria.24

The test for SARS-CoV-2 was defined as elective if 
patients were tested because they needed hospital 
admission for planned procedures or treatments not 
related to COVID-19 (for example, cancer treatment 
or programmed surgeries), or because they needed 
hospitalization for a medical condition other than 
COVID-19 after being admitted to the emergency service 
(for example, appendectomy). Testing was required 
according to a national official normative.25

Like in other series,16 age analysis at the time of confirmed 
diagnosis included the following five categories: < 1 
year, 1-5 years, 6-10 years, 11-15 years and > 15 years. 
The history of exposure to SARS-CoV-2 was divided into 
the following six categories: family / cohabitants, school, 
social gatherings, travel, other epidemiological context, 
and no exposure history known. 
The category family / cohabitants included all the 
patients who had a close contact with a family member, 
cohabitant or caregiver with a confirmed diagnosis or 
suggestive symptoms of COVID-19 in the 14 days prior 
to presentation. Category school included a positive 
SARS-CoV-2 test in, at least, one of the close contacts 
of the patient in a school setting (teacher, staff, same 
class colleague or friends from other classes) in the 14 
days prior to presentation. Category social gatherings 
took into account all the meetings and leisure activities 
with more than five people, in the last 14 days before 
presentation to the hospital and where at least one 
person tested positive for SARS-CoV-2. Category travel 
corresponded to all patients who had travelled in the 14 
days prior to presentation, regardless the country. No 
exposure history known category includes all the cases 
that do not fall in one of the previous categories in the 
14 days before presentation.
Source of admission to the emergency service was 
categorized as parents initiative, transfer or referral from 
another medical service, emergency medical services 
and indication from the official national health line.
Considering previous published series,17,26–30 the 
presence of the following underlying medical 
conditions was evaluated: chronic pulmonary disease 
(including asthma), allergic rhinitis, cardiovascular 
disease, endocrine disorders, obesity, neurological 
conditions, neuropsychiatric conditions, cancer, 
immunosuppression, and prematurity.
Investigations, other than RT-PCR for SARS-CoV-2, were 
classified in the following categories: chest radiography, 

SARS-CoV-2 in a Pediatric Hospital



475Portuguese Journal of  Pediatrics

group A Streptococcus rapid antigen detection test, 
multiplex PCR on nasopharyngeal swab, biochemistry 
and complete blood count and others. Biochemistry 
evaluation and complete blood count includes markers 
of inflammatory response, hepatic and renal function 
parameters, electrolyte analysis, blood gas analysis, 
cardiac enzymes, and complete blood count.
Hospitalization occurred in short stay unit, wards, or 
intensive care unit. Readmission was considered when 
a subsequent visit to the emergency service showed a 
strong connection to the initial infection or when that 
link was not clear, but the visit occurred in the four 
weeks after the initial infection since that is the time 
when MIS-C is described to occur. 
The emergency service created a checklist of the 
aforesaid information that was used by pediatricians 
filing the medical records, which contributed to 
uniformity and objectivity of the recorded data. 
Our aim is to make a detailed descriptive analysis of all 
cases of SARS-CoV-2 infection in the first 11 months of 
the pandemic in a tertiary pediatric hospital. Statistical 
inferences are out of the scope of this article. 

Results

Between March 2020 and January 2021, there were 
29 822 emergency episodes, representing a reduction 
of 49.8% and 51.3% when compared to homologous 
periods in 2018 and 2019, respectively. A total of 9184 
SARS-CoV-2 reverse transcriptase-polymerase chain 
reaction tests were performed, 346 of which were 
positive (3.8%), corresponding to 331 children, with 15 
positive tests being part of the proof of cure policy in 
place at the beginning of the pandemic. Since June 2020, 
an increase in the incidence of cases was observed, and 
it reached a maximum of 165 newly diagnosed cases in 
January 2021 (Fig. 1).
Analysis of demographics revealed that male patients 
accounted for 51.1% of the total. Regarding age at the 
time of diagnosis, 30.2% were in the group aged 1-5 
years old, the group with a higher number of positive 
cases (Table 1). The median age was 6 years, ranging 
from 7 days to 17 years. Children younger than 3 months 
corresponded to 3% (n = 10) of the total cases and there 
were no documented cases of vertical transmission.
Exposure to a COVID-19 diagnosed person in the 14 
days prior to hospital presentation occurred in 65.9%, 
and the exposure to a family member, cohabitant, or 
caregiver was the most prevalent (Table 1). Twelve 
(3.6%) children had more than one risk contact and 
two children got infected during the hospitalization for 

other reasons than COVID-19 (health care associated 
infection), one of them was mildly symptomatic.
More than half of the children were brought to the 
emergency service by initiative of parents and indication 
from the national official health line occurred in 23.9% 
of cases (Table 1). There were 43 (13%) children that had 
an elective test.
Regarding the triage using Canadian pediatric triage 
and acuity scale, levels three and four were the most 
common given priorities. Level two was reported mostly 
in infants (15.9%). None of the patients was attributed 
level one at triage (Table 1). 
The analysis revealed that 29.9% had an underlying 
medical condition, especially in children older than 11 
years old. Asthma was the most common (Table 2).  
In this report, 14.8% (n = 49) of the patients were 
asymptomatic (Table 2). Of those, 69.4% (n = 34) were 
in the elective testing category, and 30.6% (n = 15) were 
tested because of a contact with a COVID-19 confirmed 
patient.
Fever was the most frequent symptom, followed by 
cough and rhinorrhea / nasal obstruction (Table 2). The 
main symptoms in patients older than 15 years were 
fever, headache, odynophagia, cough, and myalgia. In 
those aged less than 6 years, the symptoms were fever, 
rhinorrhea / nasal obstruction, and cough. Patients 
older than 6 years were the only ones in which anosmia 
and ageusia were reported.
Investigation other than RT-PCR, was performed in 
17.8% (n = 59) of the patients, mainly biochemistry and 
complete blood count (n = 32, 9.7%). Lymphopenia was 
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present in 14 patients and elevated C-reactive protein 
occurred in 12 cases. Twenty chest radiographies were 
performed: 10 were normal, six showed marked hilar 
prominence and interstitial infiltrate. Moreover, the four 
patients with more severe disease had diffuse bilateral 
coalescent opacities (alveolar consolidation) in different 
degrees of severity, with one of them having pleural 
effusion. Group A Streptococcus rapid antigen detection 
test was negative in all patients (n = 11) and multiplex 
PCR was positive for rhinovirus / enterovirus in two 
patients of the six tested.
Of the patients with COVID-19 (282), excluding all 
asymptomatic patients, 17 (6.0%) needed hospitalization 
(Table 3), with a median duration of two days (range 
1-40 days). The main reasons for hospital admission 
were age (n = 4), viral pneumonia (n = 4) and fever (n 
= 3). Only five of the 99 patients with risk factors were 
hospitalized, representing 29.4% (five out of 17) of the 
total hospitalized, and three children had obesity.
There was only one case of hospitalization in the 
intensive care unit, for 10 days, of a patient with bilateral 
pneumonia and acute respiratory distress syndrome. 
The only known comorbidity was obesity. 
Indicators of severe disease, such as pneumonia, hypoxia 
and tachypnea requiring hospitalization occurred in a 
low number of patients (n = 4), meaning the majority 
of subjects had a mild or moderate disease. All were 

adolescents and needed supplemental oxygen therapy, 
three were obese and one had a progressive oncologic 
disease. All received dexamethasone and antibiotics, 
and none was given hydroxychloroquine or remdesivir. 
One patient required drainage of pleural effusion.
In patients with mild or moderate disease, supportive 
treatment was the cornerstone of management, 
consisting in analgesic, antipyretic and/or antiemetic 
drugs, according to the patient complaints. 
Twenty-one patients (6.3%) returned to the emergency 
service. Investigation was performed in 11 patients 
(52.4%), including chest radiography (n = 4), complete 
blood count, biochemistry and/or hemoculture (n = 8), 
and lumbar puncture (n= 1). Of those, only three cases 
were hospitalized (14.3%): a newborn with persistent 
fever who was hospitalized due to another clinical 
condition, a 2-years-old child with a suspected but not 
confirmed MIS-C for one day, and a 17-years-old boy, 
previously hospitalized for bilateral pneumonia that 
got worse after going home, again with fever, and that 
remained hospitalized for three days.
The patient with an oncologic disease died in the context 
of bacterial superinfection and multiorgan failure. 
During that time, five cases of MIS-C, two with positive 
RT-PCR test and positive serology for SARS-CoV-2 and 
three only had positive serology were observed. 

SARS-CoV-2 in a Pediatric Hospital

CPTAS - Canadian Pediatric Triage and Acuity scale; SARS-CoV-2 - severe acute respiratory syndrome coronavirus 2.

Table 1. Sources of exposure, sources of admission and triage categories of pediatric cases with a positive SARS-CoV-2 reverse transcriptase-
polymerase chain reaction test by age-group

Age group (years) < 1 1-5 6-10 11-15 > 15 Total

Age group, n (%) 63 (19.0) 100 (30.2) 62 (18.7) 48 (14.5) 58 (17.5) 331 (100)

Exposure to SARS-CoV-2, n (%)

     Family / cohabitant 36 (57.1) 36 (36.0) 18 (29.0) 21 (43.8) 17 (29.3) 128 (38.7)

     School 9 (14.3) 21 (21.0) 19 (30.6) 7 (14.6) 9 (15.5) 65 (19.6)

     Social gatherings 2 (3.2) 0 (0) 2 (3.2) 2 (4.2) 1 (1.7) 7 (2.1)

     Other context of exposure (including travel) 1 (1.6) 0 (0) 1 (1.6) 1 (2.1) 3 (5.2) 6 (1.8)

     More than one exposure 2 (3.2) 2 (2.0) 4 (6.5) 1 (2.1) 3 (5.2) 12 (3.6)

     No exposure history known 13 (20.6) 41 (41.0) 18 (29.0) 16 (33.3) 25 (43.1) 113 (34.1)

Admission source, n (%)

     Parents initiative 28(44.4) 54 (54.0) 42 (67.7) 24 (50.0) 28 (48.3) 176 (53.2)

     Transfer or referral from other medical service 10 (15.9) 21 (21.0) 8 (12.9) 12 (25.0) 13 (22.4) 64 (19.3)

     Emergency services 2 (3.2) 4 (4.0) 0 (0) 1 (2.1) 5 (8.6) 12 (3.6)

     National official health line 23 (36.5) 21 (21.0) 12 (19.4) 11 (22.9) 12 (20.7) 79 (23.9)

Triage level using CPTAS, n (%)

     Level 2 10 (15.9) 3 (3.0) 0 (0) 2 (4.2) 4 (6.9) 19 (5.7)

     Level 3 25 (39.7) 37 (37.0) 31 (50.0) 24 (50.0) 23 (39.7) 140 (42.3)

     Level 4 17 (27.0) 43 (43.0) 24 (38.7) 18 (37.5) 19 (32.8) 121 (36.6)

     Level 5 1 (1.6) 3 (3.0) 4 (6.5) 0 (0) 2 (3.4) 10 (3.0)

     No triage / unknown triage 10 (15.9) 14 (14.0) 3 (4.8) 4 (8.3) 10 (17.2) 41 (12.4)
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Discussion

This pediatric series revealed a low pediatric infection 
rate with a frequently mild clinical presentation, and 

close contact with a family member or cohabitant the 
main form of exposure to the disease. 
Since March 2020, when SARS-CoV-2 was first detected 
in Portugal, the number of all emergency service 

Table 2. Clinical characteristics and comorbidities of pediatric cases with a positive SARS-CoV-2 reverse transcriptase-polymerase chain 
reaction by age-group

Age group (years) < 1 1-5 6-10 11-15 > 15 Total

Presence of comorbidities, n (%)

     No 56 (88.9) 78 (78.0) 39 (62.9) 27 (56.3) 32 (55.2) 232 (70.1)

     Yes 7 (11.1) 22 (22.0) 23 (37.1) 21 (43.8) 26 (44.8) 99 (29.9)

More than one comorbidity, n (%) 0 (0) 4 (4.0) 6 (9.7) 7 (14.6) 5 (8.6) 22 (6.6)

Type of comorbidity, n (%)

     Pulmonary chronic disease (including asthma) 1 (1.6) 10 (10.0) 16 (25.8) 12 (25) 4 (6.9) 43 (13.0)

     Cardiovascular disease 1 (1.6) 2 (2.0) 0 (0) 0 (0) 3 (5.2) 6 (1.8)

     Allergic rhinitis 0 (0) 0 (0) 1 (1.6) 2 (4.2) 2 (3.4) 5 (1.5)

     Endocrine disorder 1 (1.6) 1 (1.0) 0 (0) 2 (4.2) 2 (3.4) 6 (1.8)

     Neurological condition 0 (0) 0 (0) 2 (3.2) 3 (6.3) 5 (8.6) 10 (3.0)

     Neuropsychiatric condition 0 (0) 4 (4.0) 10 (16.1) 4 (8.3) 8 (13.8) 26 (7.9)

     Immunosuppression / immunodepression 0 (0) 2 (2.0) 0 (0) 1 (2.1) 2 (3.4) 5 (1.5)

     Cancer 1 (1.6) 3 (3.0) 1 (1.6) 1 (2.1) 2 (3.4) 8 (2.4)

     Obesity 0 (0) 1 (1.0) 1 (1.6) 3 (6.3) 4 (6.9) 9 (2.7)

     Prematurity 3 (4.8) 3 (3.0) 2 (3.2) 0 (0) 0 (0) 8 (2.4)

Asymptomatic disease, n (%)

     No 56 (88.9) 85 (85.0) 55 (88.7) 40 (83.3) 46 (79.3) 282 (85.2)

     Yes 7 (11.1) 15 (15.0) 7 (11.3) 8 (16.7) 12 (20.7) 49 (14.8)

Fever, n (%) 40 (63.5) 54 (54.0) 33 (53.2) 20 (41.7) 19 (32.8) 166 (50.2)

Respiratory symptoms, n (%) 44 (69.8) 68 (68.0) 43 (69.4) 33 (68.8) 39 (67.2) 227 (68.6)

     Rhinorrhea and nasal obstruction 38 (60.3) 52 (52.0) 19 (30.6) 13 (27.1) 17 (29.3) 139 (42.0)

     Cough 36 (57.1) 41 (41.0) 26 (41.9) 21 (43.8) 25 (43.1) 149 (45.0)

     Dyspnea 2 (3.2) 2 (2.0) 1 (1.6) 0 (0) 6 (10.3) 11 (3.3)

     Odynophagia 1 (1.6) 7 (7.0) 16 (25.8) 17 (35.4) 19 (32.8) 60 (18.1)

     Anosmia 0 (0) 0 (0) 2 (3.2) 1 (2.1) 7 (12.1) 10 (33.0)

No respiratory symptoms, n (%) 19 (30.2) 32 (32.0) 19 (30.6) 15 (31.3) 19 (32.8) 104 (31.4)

Gastrointestinal symptoms, n (%) 21 (33.3) 51 (51.0) 29 (46.8) 13 (27.1) 14 (24.1) 128 (38.7)

     Diarrhea 7 (11.1) 20 (20.0) 11 (17.7) 3 (6.3) 2 (3.4) 43 (13.0)

     Vomits 6 (9.5) 15 (15.0) 6 (9.7) 3 (6.3) 5 (8.6) 35 (10.6)

     Abdominal pain 1 (1.6) 10 (10.0) 16 (25.8) 2 (4.2) 4 (6.9) 33 (10.0)

     Anorexia 12 (19.0) 24 (24.0) 8 (12.9) 1 (2.1) 5 (8.6) 50 (15.1)

     Ageusia 0 (0) 0 (0) 2 (3.2) 1 (2.1) 5 (8.6) 8 (2.4)

     Nausea 0 (0) 3 (3.0) 4 (6.5) 9 (18.8) 2 (3.4) 18 (5.4)

No gastrointestinal symptoms, n (%) 42 (66.7) 49 (49.0) 33 (53.2) 35 (72.9) 44 (75.9) 203 (61.3)

Other symptoms, n (%) 11 (17.5) 32 (32.0) 35 (56.5) 31 (64.6) 41 (70.7) 150 (45.3)

     Myalgias 0 (0) 2 (2.0) 10 (16.1) 12 (25.0) 23 (39.7) 47 (14.2)

     Asthenia 0 (0) 2 (2.0) 3 (4.8) 4 (8.3) 12 (20.7) 21 (6.3)

     Headache 0 (0) 10 (10.0) 30 (48.4) 23 (47.9) 29 (50.0) 92 (27.8)

     Rash 2 (3.2) 7 (7.0) 0 (0) 0 (0) 1 (1.7) 10 (3.0)

     Others* 10 (15.9) 21 (21.0) 7 (11.3) 4 (8.3) 10 (17.2) 52 (15.7)

No other symptoms, n (%) 52 (82.5) 68 (68.0) 27 (43.5) 17 (35.4) 17 (29.3) 181 (54.7)

* Includes otalgia, thoracalgia, dysphonia and constipation.
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admissions significantly decreased.31 The scenario was 
replicated all around the world.32 
Our rate of positive tests (3.8%) is lower than the one 
described in another Portuguese reference center, that 
observed 103 (8.1%) infected patients in a total of 1278 
RT-PCR tests performed.10 This might be due to different 
testing strategies, a shorter study period or higher 
community transmission at the time of the study. However, 
our rate is in the ranges described in international literature, 
such as reported in an American multicentric cohort with a 
positive rate between 1% and 6%.33

The distribution between male and female patients (51.1% 
vs 48.9%) was in accordance with previous series.7,11,16,27,28 
That trend is also concordant with the global emergency 
service admissions of our hospital for any cause, during 
the time of this study (52.4% males) (source: hospital 
patient management service). Some articles state that 
the prevalence of pediatric COVID-19 is the same in both 
genders.34  However, national data for COVID-19 cases in 
patients of any age show a female predominance (55%) 
comparing to males,4 possibly due to the demographic 
characteristics of the Portuguese population.35 
The age group of 1-5 years had the highest incidence of 
disease, as found in other series.36 Some international 
sources described other age groups as having the 
highest incidence of disease.11,16,28,37  Therefore, these 
data suggests that all range of ages are vulnerable to 
COVID-19, as described by other authors.16,28

The percentage of patients exposed to SARS-CoV-2, 
by contact with a diagnosed COVID-19 person, can be 

underestimated. Despite that, more than half of the 
children included in this study had a positive context 
of exposure to the virus, which is consistent with data 
from other studies.10,27 Contact with a positive COVID-19 
family member, cohabitant or caregiver was the most 
frequent modality of exposure to the disease. Similar 
results are described in other series.6,7,10,12  Accordingly, 
it is important to better understand the prevention 
of household transmission. The number of unknown 
context of risk contacts with COVID-19 patients can 
elapse from patient devaluation, conceal of symptoms, 
or unawareness. The true impact of pediatric patients 
in the community transmission of the disease needs to 
be accessed with more studies,7 focused on the subject, 
since the information in medical records is not detailed 
enough for a proper evaluation of this matter.
Despite preventive measures, as limited visits, personal 
protective equipment and testing of the visitors, there 
were two cases of healthcare-associated infection of 
SARS-CoV-2. The proportion of hospital-acquired cases is 
low, taking into account the total of 331 patients studied. 
Similar results have been found by other authors in a 
study comprising 697 patients diagnosed with COVID-
19, in which only two patients had hospital-acquired 
infection.38 The risk of healthcare-associated infection 
seems to be low now that control measures are known. 
National recommendations state that patients should 
contact the national health line, before physically 
seeking medical help, especially if they develop fever, 
cough, ageusia, anosmia or other symptoms that 

Table 3. Age, comorbidities, reason for admission and days of hospitalization for the hospitalized patients

Patient Age (years) Comorbidities Reason for hospitalization Days of hospitalization

1 0.1 - Brief resolved unexplained event 1

2 4.9 - Vomiting 1

3 15.7 Cancer Pneumonia with hypoxia 40

4 0.5 - Fever without a focus 1

5 0.7 - Fever and vomiting 1

6 17.9 Obesity Pneumonia with hypoxia 10

7 13.2 Neurological condition Encephalitis 6

8 0.13 - Age (< 3 months) 1

9 0.17 - Brief resolved unexplained event 1

10 2.6 - Fever with alarm signs 1

11 0.6 - Social reason 3

12 8.1 - Myositis 2

13 17.6 Obesity Pneumonia with hypoxia 8

14 0.1 - Age (< 3 months) 2

15 0 - Age (< 3 months) 6

16 17.1 Obesity Pneumonia with hypoxia 4

17 0.2 - Age (< 3 months) 1
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require medical observation.39 According to that, there 
was an increase in the number of patients referred 
by the national official health line, from 5.7%-7.1% in 
2018-2019 to 16.1% in 2020 (source: hospital patient 
management service). This difference is even bigger 
when we analyze the COVID-19 patients (23.9%) 
revealing that patients with suspected infection were 
more prone to call the line.
The proportion of patients taken to the hospital by 
medical emergency services was low, what might be 
explained by the known milder course of disease in 
pediatric patients. Being our hospital the reference 
center for the central region of the country for pediatric 
COVID-19, the reference rate from other hospitals 
represented almost one fifth of the total.
The influence of comorbidities and risk factors have been 
described in the adult population.40 However, there was 
a delay in the analysis of that data regarding pediatrics,40 
being sometimes made on the basis of the already 
established comorbidities for adults.41 The overall rate 
of underlying medical conditions found in our study is 
similar to other adult series.26,36 Nevertheless, only a 
minority of those children (5.1%) needed hospitalization, 
showing that having an underlying medical condition 
does not necessarily predispose them to severe disease 
or the need for more specific treatment. In fact, it is 
known that even patients with immunosuppressive 
conditions do not seem to have a significantly higher risk 
of severe disease.42

Obesity is a well-established risk factor for severity 
of disease in adults, although its true impact in the 
pediatric population is still unclear.43 Some literature 
states it is also a highly prevalent comorbidity in severe 
cases of COVID-19 among children and adolescents.43 
In our study, three out of four patients who required 
oxygen administration were obese, including the one 
admitted to the intensive care unit. Although obesity 
has been described in 6.6% of white patients with MIS-C 
in another study,44 none of ours had it.
The asymptomatic patient rate described (14.8%) is 
similar to what has been described for the pediatric 
population.7,8,10–12 The proportion of infections that 
are asymptomatic in adults is not yet well established. 
However, some series indicate it might be as high as 
43%-77%.45 Nevertheless, given the different criteria 
for testing adults and children we cannot make 
assumptions, nor confirm if children have a higher 
rate of asymptomatic disease, compared to adults. To 
access susceptibility to disease, other types of studies 
are needed to evaluate which proportion of patients 
exposed to the virus develop disease. 
The clinical presentation of COVID-19 in our sample 

was in agreement with previous series.7,8,12,26,46 The 
absence of patients younger than 5 years with anosmia 
or ageusia supports the theory that this might be due to 
a lower communicative capacity of younger children.7 
The fact that most patients had mild to moderate 
disease, the need for investigation was sparse, which 
is supported by local societies recommendations.47 
The results obtained from the investigation were 
non-specific, having limited advantages in patient 
management.
Concerning treatment, only four patients needed oxygen 
supplementation and the cases of severe disease can 
be better accessed by the need for intensive care unit 
hospitalization48 which was low in our population (0.3%, 
n = 1), corroborating the data demonstrating that a small 
group of pediatric patients has severe clinical course.11

Multisystem inflammatory syndrome in children was 
first reported in early May 2020 as a hyperinflammatory 
state with multiorgan involvement, similar to Kawasaki 
disease.49 It seems to develop a few weeks after the SARS-
CoV-2 infection.49 This diagnosis must be evoked when 
a pediatric patient presents with fever, involvement of 
two or more organic systems, laboratory evidence of 
severe inflammation and clinical evidence of severe 
illness requiring hospitalization, without an alternative 
diagnosis, and a positive RT-PCR, positive serology or 
history of exposure to COVID-19 in the previous four 
weeks.50 It has been described that a higher incidence of 
MIS-C cases frequently occurs four to five weeks after a 
local peak of incidence of COVID-19 cases,51 which was 
observed in our study.
In our hospital, the admission rate for patients with 
COVID-19 (excluding asymptomatic) (6.0%) was higher, 
compared to the overall hospitalization rate at the same 
period (4.4%). When compared to the homologous 
periods of previous years the difference is even bigger 
(3.6% in 2018 and 3.3% in 2019) (source: hospital 
patient management service). This could have several 
reasons, including the lack of knowledge about this 
new disease, leading us to be more cautious with the 
surveillance of these patients. Another explanation is the 
significant reduction in the total number of emergency 
service episodes,52 probably because of fear of being 
infected, and also by the simultaneous reduction in the 
prevalence of common pediatric infectious diseases, a 
consequence of the adopted preventive measures, both 
of which contributed to the decrease in the number 
of observations in the emergency service. Moreover, 
the fact that a part of the patients was referred by the 
national health line guidance may have functioned as a 
selection of the population. Despite that, our admission 
rate was lower than the 18.5% which was observed in 
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another Portuguese pediatric center that described a 
higher number of patients with severe disease and a 
more invasive treatment approach.46 
One patient with oncologic disease died. This outcome 
can be related to SARS-CoV-2 infection. However, because 
of the presence of significant comorbidities, inferences 
should be taken cautiously. Longitudinal studies are needed 
to better understand long term sequelae, influence in the 
course of other diseases, and mortality linked with COVID-
19, which can currently be underestimated.
Our study has several limitations. Given the size of our 
population we opted for a descriptive analysis that does 
not allow for inferential statistical conclusions. Our 
sample only comprises the experience of one hospital, 
and therefore, the described results may not translate 
the national or international experiences. However, we 
believe the description of patients and characteristics 
of the disease in this regional reference center can be 
an important contribute to understand the local reality 
and adapt patient care. Given the wide time span of 
our study (11 months), our conduct might have varied 
according to the best evidence and orientations at the 
time of diagnosis, affecting clinical management. 
Pediatric patients showed a low infection rate and 
mild disease, especially presenting with fever and 
cough. The proportion of asymptomatic patients was 
14.8%. Cohabitants were the most frequent known 
epidemiological link, requiring special attention in 
transmission. Obesity and adolescence seemed to be 
the risk factors associated with a more severe disease. 
Multisystem inflammatory syndrome in children cases 
occurred after a local peak of incidence of COVID-
19. More studies are needed to evaluate long term 
sequelae related to COVID-19.
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Introdução: Por se tratar de uma doença recente, há 
ainda muitos factos desconhecidos sobre a doença do 
coronavírus 2019, principalmente em crianças. Assim, 
é importante divulgar a casuística nos hospitais em 
todo o mundo para conhecer melhor a doença. O 
nosso objetivo é descrever todos os casos positivos 
de síndrome respiratória aguda grave por coronavírus 
2 admitidos num hospital pediátrico português de 
nível III.
Métodos: Foram incluídos todos os doentes com 
síndrome respiratória aguda grave por coronavírus 
2 confirmada pelo teste de reação em cadeia 
da polimerase até 31 de janeiro de 2021. Foi 
realizada uma análise descritiva das características 
demográficas, epidemiológicas, clínicas, laboratoriais 
e de abordagem do doente.
Resultados: Foram incluídos 331 doentes (3,8% do 
total testado), sendo 51,1% do sexo masculino. A 
mediana de idade foi de 6 anos (limites 7 dias - 17 
anos), sendo o grupo de idade de 1-5 anos o mais 
prevalente. O contato com familiar / coabitante foi a 

principal forma de exposição à doença. Os sintomas 
incluíram febre em 50,2%, tosse em 45% e sintomas 
gastrointestinais em 38,7% (diarreia em 13%). Dez 
doentes tiveram anosmia e oito ageusia (todos com 
mais de 5 anos) e 14,8% foram assintomáticos. 
Excluindo os assintomáticos, foram hospitalizados 17 
(6,0%) casos. Quatro deles eram adolescentes (três 
obesos, um com cancro progressivo) e necessitaram 
de suplementação com oxigênio, tendo um sido 
internado em cuidados intensivos.
Discussão: No nosso hospital, a taxa de infeção 
pediátrica foi baixa, frequentemente com apresentação 
clínica ligeira e após contacto com coabitante / familiar 
infetado. Os doentes assintomáticos representaram 
14,8% dos casos. Os quatro casos de doença mais 
grave foram todos em adolescentes e três destes eram 
obesos. O resultado global foi bom.

Palavras-Chave: Adolescente; COVID-19/epidemiologia; 
Criança; Hospitais Pediátricos; Lactente; Pandemias; 
Portugal; SARS-CoV-2; Serviço de Urgência Hospitalar

Infeção por SARS-CoV-2 num Hospital Pediátrico Terciário Português
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ORIGINAL ARTICLE 

Introduction

The Portuguese pediatric service Saúde 24 Pediatria 
was a public telephone line first implemented in 1999, 
better known by the Portuguese population as Doi, 
Doi? Trim, Trim.1,2 The main purpose of this service 
was to provide easier and faster information and 
counseling to parents and reduce demand in emergency 
departments. In April 2007, this service was remodeled 

as Saúde 24, and provided services not only to the 
pediatric population but also to all other age groups. 
Due to its success, this service was modernized in 
2017, incorporated other important digital services 
in addition to the telephone line (including online 
appointment scheduling, requesting documents, or 
accessing clinical information), and changed its name 
to SNS 24 subsequently.3 However, the same main goal 
of all these services was to offer triage and general 

Abstract

Introduction: Telephone health lines have been increasingly gaining popularity, offering healthcare counseling and triage to 

the population and resolving the need for unnecessary medical evaluations. This study aimed to characterize the health line 

referral pattern of the pediatric population to the emergency department of a level II hospital and assess its appropriateness.

Methods: Cross-sectional investigation of all children referrals using the SNS 24 phone line from July 1st to December 31st, 2019. 

Good referrals were defined based on performing emergency-department-specific examinations, medication prescriptions, 

hospital admissions, or transfers. The statistical analysis was performed in SPSS software (version 26).

Results: This study included 1080 children with a median age of two years, and the majority of referrals were related to 
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Keypoints

What is known:
- Phone triage has been gaining popularity throughout the years, 
decreasing the number of patients who seek observation for 
unnecessary motives. 
- Only high-priority cases should be referred to the emergency 
department.

What is added:
- Most of the referrals did not require evaluation in an emergency 
department and were considered inappropriate referrals. 
- Phone triage algorithms should be adapted to improve referrals 
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health information, counseling, and referral services in 
the event of illness or public health concerns. The SNS 
24 telephone line provides a 24 hours and seven days 
per week nurse-led telephone-based healthcare advice 
service, which allows people to call and describe their 
symptoms to healthcare professionals who, based on 
algorithms, experience, and professional knowledge, 
make recommendations and decide whether the patient 
needs an urgent evaluation. The professionals can refer 
patients to the emergency department and primary 
care services or offer guidance on managing symptoms 
from home. Therefore, only high-priority cases will be 
referred to the emergency department to decrease the 
number of patients who seek observation unnecessarily.3 
The present cross-sectional study is aimed to describe 
and characterize the SNS 24 referral pattern of the 
pediatric population to the emergency department of 
a level II hospital and assess the appropriateness of 
urgent telephone-based evaluations based on exams 
performed need for medication, and hospital admission.

 Methods  

This cross-sectional study was conducted on all pediatric 
patients from 0 years to under 18 years-old, who were 
referred by the SNS 24 telephone line to the emergency 
department of a level II hospital between July 1st and 
December 31st, 2019. The required data were collected 
and analyzed from the clinical records of all patients. 
As inclusion criteria, we included all the pediatric 
patients referred by the SNS 24 line, but we excluded 
those who abandoned the emergency department 
before discharge. All data from patients were collected, 
meaning no sampling method was used.

Characteristics of patients
The children were categorized into five age groups: from 
birth to 1 month, 1-3 months, from 3 months to 3 years, 
3-10 years and from 10 years to under 18 years, as seen 
in Table 1.

Call factors
Time of the day, month, and algorithm of the referral
The time of referral was divided into six categories: from 
midnight to 4 am, from 4 am to 8 am, from 8 am to noon, 
from noon to 4 pm, from 4 pm to 8 pm and from 8 pm until 
midnight. These categories were then divided into the day 
shift, from 8 am to 8 pm, and night shift, from 8 pm to 8 am.
Data concerning the referral month was collected from 
the clinical records and then categorized into two 
different groups: months with warm temperatures (July, 

August, and September) and with cold temperatures 
(October, November, December) (Table 1). 
The referral algorithm was also collected from the 
clinical records of patients.

Emergency department
Priority assessment, examinations performed, medication 
use in the emergency department, prescribed ambulatory 
medication, destination, and discharge diagnosis
The emergency department assessment priority 
was based on the Manchester triage system. Green 
(standard priority), yellow (urgent priority) and orange 
(very urgent priority) wristbands were given after triage.
The data were collected based on the most frequent 
examinations performed in the emergency department 
and divided into primary-care accessible and emergency 
department-specific examinations (Table 2). Primary-
care accessible examinations consisted of urine dipstick 
and rapid streptococcal tests.
Emergency department-specific examinations included 
plain radiographs, ultrasounds, computed tomography 
(CT) scans, blood tests, electrocardiography, urine drug 
test, lumbar puncture, and transcutaneous bilirubin 
measurements. The use of medication in the emergency 
department was also investigated in this study (excluding 
antipyretics).
The data concerning prescribed ambulatory medication 
and destination after discharge (home with standard 

Telephone Referral in a Pediatric Emergency Department

Table 1. Frequency of referrals based on gender, age group, time, 
and month of referral

Variables Groups n %

Gender Male 576 53.3

Female 504 46.7

Age group [0 - 1 month] 32 3.0

]1 month - 3 months] 44 4.0

]3 months - 3 years] 505 46.8

]3 years - 10 years] 365 33.8

]10 years - 18 years[ 134 12.4

Time of referral ]noon - 4 am] 111 10.3

]4 am - 8 am] 47 4.4

]8 am - 12 pm] 164 15.2

]12 pm - 4 pm] 182 16.9

]4 pm - 8 pm] 216 20.0

]8 pm - 12 am] 360 33.3

Month of referral July 138 12.8

August 100 9.3

September 144 13.3

October 171 15.8

November 241 22.3

December 286 26.5
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self-care, hospital admission into neonatology or 
pediatrics, transfer to another hospital, or referral to a 
pediatrics appointment) were also collected. 
According to the etiology, discharge diagnoses 
were divided into 15 categories: infectious, allergic, 
gastrointestinal, surgical, neurologic, ophthalmologic, 
musculoskeletal, dermatologic, psychiatric, adverse 
effects of vaccination, trauma / accidents / insect bites, 
ear / nose / throat, genitourinary, other or no disease. 
The infectious category was further divided into viral, 
bacterial, fungal, or parasitic infections. All the diagnosis 
categories are expressed in Table 3.

Classification of the referral
All patients were categorized into two groups based 
on the appropriateness of their referral. Good referrals 
were defined as those who underwent emergency 
department-specific examinations, received medication 
in the emergency department, and were admitted to 
the hospital or transferred to another hospital (Table 4). 
On the other hand, patients who did not meet at least 
one of these criteria were classified as poor referrals.

Statistical analysis
The statistical analysis was performed in SPSS software 
(version 26), and a p-value less than 0.05 (p < 0.05) was 
considered statistically significant. Categorical variables 
were compared using the chi-square test, and we 
reported the observed and expected values for each cell.

Results

Between July 1st and December 31st, 2019, 1096 pediatric 
patients were referred to the emergency department by 
the SNS 24 telephone line, 16 of whom were excluded 
due to abandoning the emergency department before 

the completion of observation. The total number of 
children evaluated at our hospital in the same period 
was 14 869, meaning SNS 24 referrals accounted for 
7.4% of all hospital evaluations. There was a male 
predominance (53.3% vs 46.7%, n = 576 vs n = 504) and 
the median age was 2 years-old with an interquartile 
range (IQR) of 0.0-5.5 years. Most referrals included 
children under the age of 3, mainly in the age group 
from 3 months to 3 years old (46.8%, n = 505). Of all 
the children evaluated, 47.1% of the cases (n = 509) 
presented with a fever, and a significant association 
was found between having a fever and age groups in 
children in the age range of 3 months to 9 years (p < 
0.001). However, there was no association between 
having a fever and being well-referred (p = 0.246). It 
should be mentioned that 58.4% (n = 631) of all patients 
were categorized as poor referrals. It was found that 
adolescents (≥ 10 years) were more likely to be well-
referred to the emergency department compared to 
younger children (p = 0.001). Months with warmer 
temperatures observed fewer referrals than months 
with colder temperatures (35.4% vs 64.6%, n = 382 vs 
n = 698). The chi-square analysis revealed a significant 
interaction between good referrals and months with 
colder temperatures (4.170, p = 0.04). There was also a 
correlation between having a fever and being referred in 
colder months (p = 0.001). According to the Manchester 
triage system, 97.7% (n = 1055) of the patients had a 
standard (54.7%, n = 591) or urgent (43.0%, n = 464) 
need for evaluation. Patients with a higher priority of 
evaluation (urgent or very urgent) were better referred, 
compared to those with a standard need for evaluation 
(p = 0.002) and were also more likely to be admitted 
to the hospital or transferred to another hospital (p < 
0.001). Concerning the time of referral, most referrals 
occurred between 8 pm and midnight (33.3%, n = 360). 
Day and night shift referrals were similar (52.0% vs 

Telephone Referral in a Pediatric Emergency Department

Table 2. Frequency of examinations performed in the emergency department and medication prescribed by category

Variables Groups n %

Exams Urine dipstick 230 21.3

Rapid streptococcal test 46 4.3

Plain radiography 113 10.5

Computed tomography 9 0.8

Ultrasound 11 1.0

Blood analysis 125 12.5

Others 16 1.5

Medication Emergency department medication 306 28.3

Antibiotic 251 23.2

Bronchodilators 105 9.7

Others 308 28.5
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48.0%, n = 562 vs 518, respectively), and although no 
significant association was observed between the time 
of the day and being well-referred (p = 0.265), children 
who were referred during the night shift received a 
higher priority of evaluation, based on the Manchester 
triage system (p = 0.007). Furthermore, children who 
were referred between midnight and 8 am were more 
likely to be under the age of 3 (73.4%, n = 116, p = 0.007) 
and more prone to the need for emergency department 
medication (p < 0.001). It is worth mentioning that 
both emergency department-specific examinations and 
admissions were less frequent during this period.
The most frequent SNS 24 algorithm used for the 
recommendation of an emergency department 
evaluation included cough in 22.7% (n = 245) of cases, 

followed by rash and vomiting in 11.3% (n = 122) and 
10.4% (n = 112) of cases, respectively. Concerning 
these algorithms, a significant interaction was found 
between being well referred and the cough, as well as 
nausea or vomiting algorithm (p < 0.001). In addition, 
receiving a cough algorithm was more frequent in 
children under the age of 3 (83.2%, n = 204, p < 
0.001). On the other hand, most children with the rash 
algorithm were found to be wrongly referred to (p < 
0.001). It should be highlighted that there was no SNS 
24 algorithm for fever. Of all children, 37.8% (n = 408) 
of cases underwent examinations in the emergency 
department, and 56.7% and 43.3% (n = 232 vs 176) of 
them were classified as emergency department-specific 
and primary-care accessible, respectively. The most 

Telephone Referral in a Pediatric Emergency Department

Table 3. Frequency of diagnosis of the discharged patients referred to the emergency department

INFECCIOUS (n = 823 / 76.2%)

n (%) n (%)

VIRAL INFECTIONS 563 (52.1) BACTERIAL INFECTIONS 252 23.2%

UPPER / LOWER RESPIRATORY TRACT 138 (12.8) UPPER / LOWER RESPIRATORY TRACT 197 18.2%

Recurrent wheezing 27 (2.5) Otitis media 85 (7.9)

Acute tonsillitis 20 (1.9) Pneumonia 31 (2.9)

Acute bronchiolitis 36 (3.3) Atypical pneumonia 19 (1.8)

Croup 1 (0.1) Acute tonsillitis 36 (3.3)

Flu 6 (0.6) Adenoiditis 3 (0.3)

Laryngitis 37 (3.4) Tonsillar abscess 1 (0.1)

Mononucleosis 1 (0.1) Conjunctivitis 15 (1.4)

Acute nasopharyngitis 10 (0.9) Otomastoiditis 1 (0.1)

GASTROINTESTINAL 109 (10.1) Scarlet fever 4 (0.4)

Gastroenteritis 109 (10.1%) Sinusitis 2 (0.2)

NEUROLOGICAL 1 (0.1) CUTANEOUS BACTERIAL INFECTIONS 14 (1.3)

Viral meningitis 1 (0.1) Cellulitis 5 (0.5)

EXANTHEMATIC VIRAL INFECTIONS 99 (9.2) Impetigo 2 (0.2)

Hand. foot and mouth disease 17 (1.5) Paronychia 1 (0.1)

Erythema infectiosum 1 (0.1) Varicella with overinfection 3 (0.3)

Exanthema subitum 5 (0.5) Bug bites with overinfection 3 (0.3)

Aphthous stomatitis 16 (1.5) GENITOURINARY 28 (2.6)

Non-specific exanthema 18 (1.7) Urinary tract infection 20 (1.9)

Herpangina 5 (0.5) Balanitis 8 (0.7)

Herpetic gingivostomatitis 3 (0.3) MUSCULOSKELETAL 2 (0.2)

Herpes infection 1 (0.1) Osteomyelitis 2 (0.2)

Varicella 32 (3.0) OTHERS 11 (1.0)

Zoster 1 (0.1) Mastitis 1 (0.1)

OTHERS 216 (20) Dental abscess 3 (0.3)

Non-specified viral infection 213 (19.7) Adenitis 5 (0.5)

Myositis 2 (0.2) Sepsis 2 (0.2)

Parotitis 1 (0.1)

FUNGAL INFECTIONS 7 (0.6) PARASITIC INFECTIONS 1 (0.1)

Oral candidiasis 1 (0.1) Ascaris lumbricoides 1 (0.1)

Perineal candidiasis 6 (0.6)
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NEUROLOGICAL (n = 12 / 1.1%)

n (%) n (%)

Headaches 7 (0.6) Epilepsy 1 (0.1)

Post-lumbar puncture syndrome 1 (0.1) Benign myoclonus of early infancy 1 (0.1)

Febrile seizure 1 (0.1) Facial nerve palsy 1 (0.1)

OPTHALMOLOGIC (n = 2 / 0.2%)

n (%) n (%)

Subconjunctival bleeding 1 (0.1) Diplopia 1 (0.1)

MUSCULOSKELETAL (n = 10 / 0.9%)

n (%) n (%)

Muscular contracture 1 (0.1) Muscular lesion 1 (0.1)

Dactylitis 1 (0.1) Intercostal neuritis 2 (0.2)

Non-specific musculoskeletal pain 2 (0.2) Torticollis 1 (0.1)

Non-specific thoracic pain 2 (0.2)

DERMATOLOGIC (n = 5 / 0.5%)

n (%) n (%)

Dyshidrosis 1 (0.1) Prurigo simplex acuta infantum 1 (0.1)

Atopic dermitis 1 (0.1) Henoch Schönlein purpura 1 (0.1)

Non-specific prurigo 1 (0.1)

GENITOURINARY (n = 9 / 0.8%)

n (%) n (%)

Hematuria 1 (0.1) Urethritis 1 (0.1)

Polyuria 1 (0.1) Vulvovaginitis 5 (0.5)

Nephrotic syndrome 1 (0.1)

TRAUMA / ACCIDENT / BUG BITES (n = 26 / 2.4%)

n (%) n (%)

Cat-scratch 2 (0.2) Accidental ingestion of harmful products 4 (0.4)

Electric shock 1 (0.1) Bug Bites 16 (1.5)

Traumatic lesion in the lip 1 (0.1) Choking 1 (0.1)

Fall 1 (0.1)

Table 3. Frequency of diagnosis of the discharged patients referred to the emergency department (cont.)

ALLERGIC (n = 26 / 2.4%)

n (%) n (%)

Cow milk protein allergy 2 (0.2) Allergic conjunctivitis 3 (0.3)

Asthma 1 (0.1) Urticaria 18 (1.7)

Drug allergy 2 (0.2)

GASTROINTESTINAL (n = 98 / 9.0%)

n (%) n (%)

Non-specific abdominal pain 9 (0.8) Constipation 22 (2.0)

Epigastralgia 1 (0.1) Hematochezia 1 (0.1)

Anal fissure 1 (0.1) Gastroesophageal reflux 1 (0.1)

Flatulence 1 (0.1) Vomiting 62 (5.7)

SURGICAL (n = 2 / 0.2%)

n (%) n (%)

Appendicitis 1 (0.1) Pyloric stenosis 1 (0.1)

PSYCHIATRIC (n = 6 / 0.6%)

n (%) n (%)

Anxiety 5 (0.5) Voluntary drug intoxication 1 (0.1)



489Portuguese Journal of  Pediatrics

Telephone Referral in a Pediatric Emergency Department

frequent examinations performed were urine dipstick 
(21.3%, n = 230), blood analysis (12.5%, n = 135), and 
radiographs (10.5%, n = 113). 
Most urine dipstick tests were performed in children 
under the age of 3 (p < 0.001). In total, 28.3% (n = 
306) of patients required medication in the emergency 
department. It is verified that most patients (52.4%, 
n = 566) were discharged without any recommended 
specific therapy. However, 23.2% and 9.7% (n = 251 
and n = 105) of the cases received antibiotics and 
bronchodilators, respectively. Regarding destination 
after discharge from the emergency department, 4.2% 
(n = 45) of the patients were admitted to hospital care 
(0.4% in neonatology and 3.8% in pediatrics, n = 4 and n 
= 21), 0.4% (n = 4) were transferred to another hospital, 
and 2.4% (n = 26) of cases were referred to pediatrics. 
The remaining patients were recommended home care. 
Concerning discharge diagnosis, the most common 
etiologies included infectious diseases (76.2%, n = 822), 
as either viral or bacterial infections (52.1% and 23.3%, 
respectively). The most common diagnosis was a non-
specific viral infection (19.7%, n = 213), followed by 
gastroenteritis (10.1%, n = 109) and otitis media (7.9%, 
n = 85). The most frequent bacterial and viral infections 
included those with upper and lower respiratory tract 
involvement (18.2% vs 12.8%). Moreover, exanthema 
viral infections accounted for 9.2% (n = 98) of all 
diagnoses, and gastrointestinal manifestations, such as 

vomiting and abdominal pain, among others, accounted 
for 9.0% of discharge diagnoses. It was also observed 
that 27 (2.5%) patients had no acute disease at the 
time of evaluation in the emergency department. The 
remaining diagnoses are exposed in Table 3.

Discussion

Emergency department visits have been growing over the 
years worldwide. Portugal is one of the countries with 
more admissions per capita in the emergency department 
(about 70 admissions per 100 habitants), and the pediatric 
population accounts for a great portion of it.4-6

Even though 14 869 children were assisted in a six-month 
period in our hospital, only a small percentage of these 
patients were referred by the SNS 24 line, indicating a 
lack of adherence. Nonetheless, a growing adherence to 
SNS 24 has been described over the years.7 
Most referrals occurred in children under the age of 3, 
as reported by several authors.8-10 At these ages there is 
bigger insecurity and apprehension, which can distort 
the real severity of the disease, as indicated by the 
results of another study conducted in the USA.11 On the 
other hand, consistent with our findings, there is a higher 
prevalence of infectious diseases in younger children 
that motivates caregivers to seek medical advice. It is 
demonstrated that almost half of the children in our 

OTHERS (n = 20 / 1.9%)

n (%) n (%)

Cervical adenopathy 1 (0.1) Neonatal jaundice 4 (0.4)

Abdominal cramps 6 (0.6) Lymphatic malformation 1 (0.1)

Vasovagal syncope 2 (0.2) Palpitations 1 (0.1)

Gingivitis 1 (0.1) Secondary reaction to intrathecal treatment 2 (0.2)

Umbilical granuloma 1 (0.1) Food refusal 1 (0.1)

VACCINES ADVERSE EFFECTS (n = 6 / 0.6%)

NO DISEASE (n = 27 / 2.5%)

Table 3. Frequency of diagnosis of the discharged patients referred to the emergency department (cont.)

OTOLARYNGOLOGIC (n = 8 / 0.7%)

n (%) n (%)

Epistaxis 5 (0.5) Otalgia 2 (0.2)

Post-surgical odynophagia 1 (0.1)

Table 4. Frequency of good referrals by criteria

Variables n %

Emergency department specific examinations 274 26.3%

Emergency department medication 306 28.3%

Hospitalization 45 4.2%

Transferal 4 0.4%
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study had a fever, mainly in the age range of 3 months-9 
years, suggesting that preschoolers and school-age 
children are more prone to infectious diseases with fever 
which require referral to an emergency department. This 
is also suggestive that fever phobia remains a problem, 
mainly due to misconceptions and beliefs of parents 
regarding the harmfulness of fever and the necessity 
for urgent treatment.12 Although phone triage tries to 
diminish this problem, there was a high prevalence 
of bad referrals to the emergency department, which 
supports the findings of other studies. 13-16 This can 
probably be explained by the difficulty of assessing a 
disease severity based on the description of parents 
in the absence of a physical examination of the child 
by a physician. Patients may often be unable to judge 
the severity of their child condition and view non-
urgent symptoms as urgent. The differences between 
self-assessed and clinically-assessed urgency represent 
an important limitation of phone triage. Emergency 
departments are designed to provide emergency care 
and are not ideal for other non-urgent matters. This is 
due to the fact that they do not provide continuity of 
care even though patients seek rapid answers to their 
problems. Some studies suggest that patients observed 
in the emergency departments have worse chronic 
disease control and a more irregular follow-up.17-19 
People may even exaggerate their symptoms due to 
poor knowledge of basic healthcare and inability to 
determine the severity of their condition, which may 
result in hampering phone triage. Nevertheless, referral 
of adolescents to the emergency department (≥ 10 
years) was performed better than younger children’s 
referral. This can be explained by the lower prevalence 
of viral infections that makes parents seek medical 
advice, ability of adolescents to better explain their 
condition, compared to toddlers, as well as higher levels 
of apprehension among younger children.
There was no relationship between having an infectious 
disease with fever and the need for urgent medical 
evaluation in this study. Notwithstanding the previous 
statement, there was a better referral in months with 
colder temperatures and infectious diseases with fever 
were more prevalent in these months probably due to 
a higher incidence of respiratory infections that require 
emergency department medication as well as the likeliness 
of performing the examination in the presence of fever. 
It was found that most of the referrals occurred between 
8 pm and midnight, which was compatible with out-of-
work schedules. Most primary care facilities close at 8 
pm, suggesting that in the event of an extension of work 
schedule, referrals to the emergency department would 
drop. It is believed that night referrals (from midnight 

to 8 am) would be more serious and well-referred 
since it is an unpleasant period, although this may not 
be the correct explanation of the stated relationship. 
There was a higher priority given to children who were 
referred in this period, and more medication was being 
administered during the night. This can be explained by 
a higher count than expected of children vomiting and 
coughing during the night, which motivated parents 
to seek instant help. Notable examples of situations 
that require specific treatment are antiemetics for 
persistent vomiting, inhalers for respiratory distress, 
or corticosteroids for laryngitis.20 As expected, the rash 
was one of the most frequent algorithms observed in 
the emergency department21 even though the majority 
of these cases were poorly referred. Rashes can appear 
in many forms and be associated with a great number 
of conditions ranging from a mild infection that will 
disappear naturally or a mild allergic reaction to severe 
infectious diseases, such as sepsis or severe allergic 
reactions, such as anaphylaxis. This causes uncertainty 
and anxiety among both caregivers and healthcare 
workers on the other end of the phone call. Since rashes 
may be difficult to differentiate by description alone, it 
is important to consider the entire clinical presentation 
to make an appropriate diagnosis. It is also important to 
inquire about the presence of associated symptoms that 
may help us narrow the differential diagnosis and avoid 
a high number of bad referrals. 
Regarding the examinations, it was found that about 
one-third of the referrals underwent examinations, 
which is a higher value, compared to the one noted in 
another Portuguese study.22 Nevertheless, it is important 
to notice that the aforementioned study accounted 
for all pediatric emergency department admissions, 
suggesting a higher need for examinations in cases of 
SNS 24 referrals.
Although almost half of the medical examinations should 
be accessible in primary care, we neither accounted 
for primary care work hours nor did we check their 
availability in primary care facilities in our hospital range. 
Nonetheless, the administration of basic examinations is 
believed to be crucial for the reduction of emergency 
department congestion. No relationship was found 
between the referral and the severity of discharge 
diagnosis, due to the fact that most diagnoses were viral 
infections and did not require emergency department 
observation or ambulatory medication, leading to 93.3% 
of medical discharges with no orientation. 
Just as noted in other studies, most of our referrals 
had a low priority for evaluation, with no examinations 
performed and no need for medication, supporting the 
notion that the severity perceived by parents does not 
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correspond to actual clinical severity.15,23-25 
The present study mainly aimed to determine the 
adequacy of SNS 24 phone line referral for the pediatric 
population in the emergency department. Although 
more than half of the calls in our study did not require 
evaluation in an emergency department, it was very 
difficult to assess the need for evaluation through 
phone calls. On the other hand, the description of 
many pathologies or clinical manifestations is believed 
to be difficult without visiting the child. Nonetheless, 
the algorithms for children emergency department 
referrals should be modified to decrease the number 
of unnecessary hospital visits. Regarding the current 
internet globalization and the ever-increasing 
dependency on mobile devices, some adaptations 
should be made (for example, the capability of sending 
photos or videos through the SNS 24 platform) to allow 
for a more appropriate evaluation and referral.
It is believed that SNS 24 phone-line service has brought 
an accessible form of information and knowledge 
to parents all over the country. There is substantial 
evidence about the operational and clinical effectiveness 
of telephone-based triage and advice services in the 
management of requests for urgent health care.26,27 
Nonetheless, it would be prudent to adjust the referral 
criteria to reduce the high number of poor referrals. 
Regarding the noteworthy limitations in our study, 
one can refer to the lack of access to the phone call 
audio, meaning that caregivers might have misled the 
healthcare professionals. Furthermore, all the medication 
prescription cases in the emergency department (except 
for antipyretics) were supposed to be good SNS 24 
referrals. We also know that many patients were 
medicated only because that specific medication was 
accessible in the emergency department, and not due 
to their urgent need for it. These patients could have 

been evaluated elsewhere and prescribed ambulatory 
treatment. In addition, the absence of a control group 
did not allow us to compare the appropriateness of 
the emergency department visit when no referral was 
made. Furthermore, there is a lack of information on 
the number of calls that were made in our hospital area 
of influence and were referred to primary health care or 
even self-care rather than the emergency department.
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ORIGINAL ARTICLE 

Abstract

Introduction: The coronavirus disease 2019 (COVID-19) pandemic in Portugal has imposed two nationwide lockdowns in the 

last year, with strict non-medical interventions, causing a tremendous impact on the use of emergency services. 

Methods: The most common infection-related admissions were compared in a pediatric emergency service during the first 

year of the pandemic with the previous two years.

Results: We observed 60% fewer infectious diseases, mainly due to respiratory and gastrointestinal infections, more 

pronounced during the lockdown periods.

Discussion: This important reduction in pediatric infection-related admissions during the pandemic points out the likely role 

of non-pharmacological interventions in preventing infectious diseases that contributes to the better and more rational use of 

pediatric emergency services.

Keywords: Adolescent; Child; Communicable Disease Control; COVID-19; Disease Transmission, Infectious; Emergency Service, 

Hospital; Infant; Pediatric; Pandemics; Portugal

Keypoints

What is known:
- The COVID-19-pandemic caused an important reduction in 
admissions in pediatric emergency services.

What is added:
- We have documented marked reductions in observations due to 
infectious diseases in a pediatric emergency service, particularly 
during lockdown periods. The reduction was less evident for 
urinary tract infections and fever / bacteremia

Introduction

Coronavirus disease 2019 (COVID-19), announced as a 
pandemic by the World Health Organization on March 11th, 
2020, represents an unprecedented public health problem 
in the last century. According to numerous publications, 
children generally experience a mild disease with few 
symptoms and a good prognosis compared to adults.1-3

In Portugal, the first case of COVID-19 was identified 
on March 2nd, 2020, and since then, the government 
has imposed two nationwide lockdowns (March to May 
2020 and November 2020 to April 2021), with strict non-
medical interventions. These included the restriction 
of circulation on public roads, the duty to remain at 
home (including telecommuting), the prohibition of 

recreational activities, and closure of most services and 
educational or cultural establishments. These measures 
led to little interpersonal contact between children, both 
at school and in other social contexts. Simultaneously, 
non-pharmacological measures were implemented 
to prevent the spread of infection, including physical 
distance, use of masks, and frequent hand hygiene. 
COVID-19 has caused unexpected effects on the use 
of pediatric healthcare worldwide, with a particular 
reduction in the use of emergency services.1,4-6

We have witnessed an important decrease in admissions 
in our tertiary pediatric emergency service. 
This study aimed to evaluate the impact of the pandemic 
on the most common pediatric infectious diseases over 
a long time, including two lockdown periods.
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 Methods  

This observational and retrospective study analyzed 
the most common infection-related admissions of the 
emergency service of the Hospital Pediátrico of Centro 
Hospitalar e Universitário de Coimbra, in Portugal. The 
hospital, located in the central region of the country and 
the only pediatric hospital of reference for COVID-19 in 
that area, admits children under 18 years of age, mainly 
from the city but also from the district, provides tertiary 
services for the entire central region of the country, and 
serves a pediatric population of approximately 300 000 
persons. 
The municipality of Coimbra has no other 24-hour 
primary care service, and there are no other pediatric 
emergency services in the city or surrounding area 
(about 50 km). This multivalent emergency service 
looks after ambulatory pathologies (both medical and 
surgical), including short-stay admissions for up to 
48 hours. There are approximately 62 000-65 000 
admissions per year, some referred from other hospitals 
or general practitioners (around 10%). However, most 
are brought directly by the parents (more than 75%), 
of whom approximately 45% are below the age of 5 
years, 55% given a level III priority and 35% a level II. 
The most frequent diagnoses are upper respiratory 
tract infections, acute gastroenteritis, and fever. Care is 
provided free of charge, and no referral is required.
This analysis included all pediatric patients (< 18 years) 
observed in the emergency service or admitted to 
the short stay unit, using International Classification 
of Diseases (ICD-9 and ICD-10) discharge codes for 
the following diagnoses: acute nasopharyngitis, acute 
tonsillitis and pharyngitis, acute otitis media, flu, 
pneumonia, acute bronchiolitis, cough, fever without 
a source and bacteremia, urinary tract infection, acute 
gastroenteritis, rash, chickenpox, cellulitis, and impetigo.
The first year of the pandemic (from March 2020 to 
February 2021) was compared with the homologous 
periods from the previous two years (March 2018 to 
February 2019 and March 2019 to February 2020). 
Age, gender, date of observation and diagnosis were 
registered. Age was categorized into different age 
groups: 
- Infants: 0-12 months; 
- Preschool age: 1-4 years; 
- School age: 5-9 years; 
- Teenagers: 10-18 years.
Statistical analysis was performed on SPSS version 26 
and Excel version 16.49, using a two-proportion z-test 
with Bonferroni correction. A value of p < 0.05 was 
considered significant.

Results

Out of a total of analyzed 63 458 episodes of infection-
related admissions, 25 793 (40.7%), 26 918 (42.4%) 
and 10 747 (16.9%) were in 2018-2019, 2019-2020 and 
2020-2021, respectively.
The median age and interquartile range in each period 
were 2 (1-6), 3 (1-6) and 2 (1-7) years, respectively, and 
the percentage of boys in each period was 52.7%, 52.6% 
and 52.4% respectively. The distribution by gender and 
age did not differ in the different periods.
In 2020-2021, there was a 60% decrease, compared 
to the previous periods. This reduction was more 
pronounced during the lockdown periods (61.2% and 
66.1% during the first and second lockdown periods, 
respectively). Out of the lockdown periods, from May to 
November 2020, the reduction was 50.1%. The weekly 
variation in the number of episodes for each study 
period is presented in Fig. 1. The pre-pandemic periods 
have a similar distribution during the year, with a typical 
rise in the numbers during the winter months. This is in 
contrast with the pandemic at the first year that shows a 
completely different variation, as described above.
The major impact was observed in the respiratory 
infections group (Fig. 2, Table 1), presenting a 95% 
reduction for flu, 82% for acute bronchiolitis and 88% 
for pneumonia.
A marked decrease of episodes of gastrointestinal 
infections (60%), rash (80%), and chickenpox (86%) were 
also observed in this study. The reduction was less 
evident for urinary tract infections (30%) and fever 
without a source (20%). A similar analysis was performed 
considering the age variable categorized, which showed 
similar results between the two periods analyzed.

Impact of  COVID-19 on Pediatric Infectious Diseases

feb - February; mar - March.

Figure 1. Weekly admissions for infectious diseases in the 
emergency service and short stay unit in each of the three 
analyzed periods.
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During the study period, there were 362 cases of severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection, corresponding to 3.7% of the total number of 
tests that were performed (n = 9802).

Discussion

The present study demonstrates a dramatic decrease 
in the most frequent admissions related to infectious 
diseases in a pediatric emergency service during the 
first year of the pandemic. The biggest reduction was 
observed in the respiratory group, gastrointestinal 
infections, and rashes, all transmitted by particles and 
fecal-oral route.
Several explanations have been associated with these 

major reductions.1,4-8 Firstly, the non-pharmacological 
measures adopted during the pandemic, including 
mandatory lockdowns, the closure of schools and day-
care centers, physical distancing, and hygienic measures. 
These are very likely to have contributed to decreasing 
the spread of some infections4 and might explain the 
greater reductions during the two lockdowns. 
Secondly, although children appear to have a more 
benign course, the fear of acquiring COVID-19 on 
hospital grounds may have affected the decision of 
parents to use the emergency service. Additionally, 
the respect for the limited human resources available 
may also have played an important role, leading the 
parents to adopt a watch and wait approach instead 
of immediately presenting to the emergency service. 
These observations seem to reinforce the importance 
of effective public health communication not only in 
fighting the spread of SARS-CoV-2 but also for other 
infections, and additionally, for better and more rational 
use of emergency services.
Interestingly, this reduction was not observed in the 
same way in all infectious diseases. Fever without 
a source and suspected bacteremia did have a less 
pronounced reduction. This might be due to the fact 
that when the reason for the complaints was not clear, 
because of the fear that it could be COVID-19, parents 
brought their children to the emergency service. This 
observation is consistent with the results of another 
publication.9

For urinary tract infections, there was not a major 
decrease in the number of episodes. This could be 
explained by the fact that its acquisition is not dependent 
on contact between children. 
Although some of our findings have already been 
reported in other countries,4-10 mainly focusing on 
respiratory diseases,11,12 the strengths of this study are 
the sample size, the coverage of a long period, spanning 
lockdown and non-lockdown periods, and the inclusion 
of the most common infections in pediatrics, analyzing 
them separately.
Since a large proportion of antibiotic prescriptions for 
children is done in emergency service, it will be very 
interesting to analyze its use during this period, observe 
future trends, and evaluate the impact on resistance.
The results of our study confirm the marked decrease 
that occurred in infections observed in a pediatric 
emergency service, highlighting the role of non-medical 
interventions in the control of pediatric infectious 
diseases. This evidence can be the key to taking on some 
new routines in the day-to-day of the health services 
and of the community worldwide. However, some of 
these measures may have a very negative impact on the 
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* Two-proportion z-test with Bonferroni correction.

Table 1. Comparison of infectious diseases between the average 
of the first two periods (2018-2019, 2019-2020) and the pandemic 
period (2020-2021)

Diagnosis 2018-2020 2020-2021 p value *

Acute nasopharyngitis 5648 2628 < 0.001

Acute tonsillitis and 
pharyngitis 4296 1632 0.096

Acute otitis media 2329 667 < 0.001

Flu 634 43 < 0.001

Pneumonia 1003 148 < 0.001

Acute bronquiolitis 1432 276 < 0.001

Cough 605 418 < 0.001

Acute gastroenteritis 3648 1572 < 0.001

Rash 2128 421 < 0.001

Chickenpox 543 72 < 0.001

Cellulitis + impetigo 1112 536 < 0.001

Fever + bacteriemia 2202 1768 < 0.001

Urinary tract infections 779 566 0.995

Figure 2. Number of admissions by diagnosis in the emergency 
service and short stay unit in each period.
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well-being, mental health, as well as social development 
of children and adolescents.13 A balance between the 
maintenance of a healthy social life adequate for all ages 
and mitigation of viral epidemics and their consequences 
needs to be found.
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Introdução: A pandemia de doença do coronavírus 2019 
(COVID-19) em Portugal forçou o governo português a 
decretar dois confinamentos durante o último ano, com 
implementação de diversas medidas não médicas rigorosas, 
causando um enorme impacto na utilização dos serviços de 
saúde.
Métodos: Os episódios de urgência por patologia infeciosa 
mais comum em idade pediátrica durante o primeiro ano de 
pandemia foram comparados com os dois anos anteriores.
Resultados: Observou-se uma redução de 60% no número 
total de episódios por patologia infeciosa mais comum, 
maioritariamente devido às infeções respiratórias e 

gastrointestinais, principalmente durante os períodos de 
confinamento.
Discussão: Essa importante redução nos episódios de 
urgência por patologia infeciosa durante a pandemia reforça 
o papel das intervenções não farmacológicas na prevenção 
destas doenças e a importância de uma melhor e mais 
racional utilização dos serviços de urgência pediátrica.

Palavras-Chave: Adolescente; Controle de Doenças 
Transmissíveis; Criança; COVID-19; Hospitais Pediátricos; 
Lactente; Pandemias; Portugal; Serviço Hospitalar de 

Emergência; Transmissão de Doença Infeciosa

Que Impacto Teve a COVID-19 Noutras Doenças Infeciosas Pediátricas?
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Introduction

Late preterm infants are born at a gestational age 
between 34 weeks and 36 weeks and six days. In high-
income countries, low preterm births occur in up to 6% 
of all births and account for 75% of preterm deliveries.1

Risk factors for the delivery of preterm newborns 
are similar among low preterm births, preterm births 

between 32-33 weeks gestation, and very preterm 
births. The risk factors include a history of a previous 
preterm delivery, infection, maternal stress, increased 
maternal age, uterine, placental, or fetal anomalies, 
short cervix, and multifetal pregnancies.2,3

After nearly a decade of steady decreases, the preterm 
birth rate is increasing again.3 This increase has been 
attributed to the rise in assisted reproductive therapy 
(ART), increased obstetric interventions, multiple births, 

Abstract

Introduction: The preterm birth rate is on the rise, and late preterm deliveries account for 75% of preterm deliveries. Late 

preterm newborns were for many years considered full-term newborns; however, their particularities have been recognized 

in the last decade, particularly in terms of the higher rate of complications in the neonatal period. This study aimed to analyze 

the factors associated with greater morbidity in late preterm newborns.

Methods: In this cross-sectional study we reviewed the medical records of mothers and their late preterm infants born at our 

hospital during a four-year period. Logistic binary regression analysis was used to identify predictors of morbidity and control 

the confounding variables.

Results: The study included 576 newborns, of whom 28% (n = 164) had some morbidities, the most common of which included 

respiratory distress syndrome and hyperbilirubinemia. The morbidity rate varied inversely with gestational age. A lower gesta-

tional age, being small for gestational age, and the incomplete use of antenatal corticosteroids were identified as risk factors for 

morbidities (p < 0.01). Antenatal corticosteroids were apparently more used on the newborns who later developed respiratory 

distress syndrome (p < 0.01). In contrast, type of delivery, medically assisted reproduction, and pregnancy morbidity did not 

influence neonatal morbidity.

Discussion: Some well-known risk factors were confirmed for neonatal morbidity; however, there was no evidence to confirm 

the association between other determinants mentioned in previous studies and the increased risk of morbidity in our study 

samples, such as cesarean section, gemelarity, or fetal growth restriction.

Keywords: Infant, Newborn; Infant, Premature; Infant, Premature, Diseases/epidemiology; Risk Factors; Morbidity

Keypoints

What is known:
- Late preterm neonates are physiologically immature and are at 
greater risk of morbidity and adverse outcomes in the neonatal 
period.
- Previous studies identified some independent determinants of 
morbidity, such as gestational age, intrauterine growth restriction, 
and multiple gestations.

What is added:
- Fetal growth restriction, multiple gestations, cesarean section, 
and assisted reproductive technology were not associated with an 
increased neonatal morbidity rate.
- The use of antenatal corticosteroids did not significantly 
influence respiratory morbidity in neonates with a gestational age 
of 34 weeks.
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and such maternal factors as advanced maternal age.1

Two-thirds of preterm deliveries occur as a result of 
spontaneous preterm labor and/or premature rupture 
of membranes.4 Low preterm neonates are usually 
heavier than other premature neonates and are often 
mistaken as term infants who are developmentally 
mature. However, there is increasing recognition of their 
physiological immaturity and greater risk of morbidity 
and adverse outcomes.5,6 The long-term consequences 
of late prematurity on neurodevelopment are also a 
major problem.
Several independent determinants of low preterm 
morbidity include gestational age, intrauterine growth 
restriction, multiple gestations, and specific maternal 
medical conditions. According to some studies, 
gestational age is the most important risk factor 
since the newborn morbidity rate doubles for every 
gestational week less than 38 weeks. It is noteworthy 
that the morbidity rate is as high as 51% for 34-week 
newborns.1,5

During birth hospitalization, low preterm infants are more 
likely to suffer from such complications as hypoglycemia, 
respiratory distress, apnea, hyperbilirubinemia, feeding 
difficulties, infections and sepsis, low Apgar score, and 
hypothermia, compared with term infants.2

This study aimed to raise awareness about this public 
health issue and determine the risk factors associated 
with greater morbidity and the clinical outcomes in this 
special group of preterm infants.

 Methods  

Study population and period
In this cross-sectional study, medical conditions and 
procedures evaluation was performed on low preterm 
infants during their stay in the neonatology or maternity 
hospital unit with differentiated neonatal care (level II) 
and more than 2500 births per year. The study period 
was four years (2015-2018) and included low preterm 
infants born at our hospital. Low preterm newborns 
were defined as newborns born at a gestational age 
between 34 weeks, and 36 weeks and 6 days. The 
newborns who were transferred to other hospitals were 
excluded from the study as there was a high risk of 
losing valuable information.

Variables and definitions 
Data were collected on maternal medical history, 
gestational events, birth, perinatal occurrences, early 
comorbidities, and medical procedures performed. 
Gestational age was determined from the first trimester 

ultrasound or from the date of the last menstruation in 
the absence of the ultrasound. Weight for gestational 
age was classified as small (< 10th percentile), adequate, 
or great (> 90th percentile), using Fenton curves. 
Preterm births after either spontaneous labor with 
intact membranes or preterm premature rupture of 
the membranes were considered spontaneous, and 
those following induction or cesarean section delivery 
for maternal or fetal indications were considered 
iatrogenic. Morbidity was defined as death or hospital 
stay of more than three days with one of such clinical 
conditions as respiratory distress, apnea, feeding 
difficulties, hyperbilirubinemia requiring phototherapy, 
hypoglycemia, sepsis, or neonatal pneumonia.

Statistical analysis
Demographic and clinical data were assessed, and 
values were reported as average and standard deviation 
(SD) for quantitative variables and percentages for 
qualitative variables. The data collected were analyzed 
and categorized. Logistic binary regression analysis was 
used to identify predictors of morbidity and control 
the confounding variables. Clinical and demographic 
characteristics were included in the model. Results are 
shown for all samples and divided by groups, according 
to gestational age. The data were analyzed using SPSS 
software (version 22). A p-value less than 0.05 (p < 0.05) 
was considered statistically significant.

Results

Study population characteristics 
During the study period, 588 low preterm births occurred, 
accounting for 5.6% of the total 10 589 births at our 
hospital. Twelve cases were excluded from the study due 
to their transfer to another hospital. Four, five, and three 
newborns completed 34, 35, and 36 weeks of gestational 
age, respectively. Monetary issues were the reason for 
transferring seven out of the 12 excluded neonates, and 
the remaining five needed a higher level of care. They 
all needed some respiratory support, and four neonates 
were transferred under mechanical ventilation. The total 
number of neonates included was 576, belonging to 
499 mothers (77 multiple gestations). Almost half of the 
mothers had some obstetric morbidities. Demographic 
and clinical data are presented in Table 1.

Morbidity and the need of procedures 
In total, 28.5% (n = 164) of all newborns had some 
morbidities (Table 2). Respiratory distress syndrome 
(RDS) was the most frequent morbidity identified (n = 

Late Preterm Newborns
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AGA - adequate for gestational age; ART - assisted reproductive therapy; LGA - large for gestational age; SGA - small for gestational age; NSCU - newborn special care unit; SD - standard deviation.

Table 1. Demographic and clinical newborn and maternal data

Newborn data (n = 576) Maternal data (n = 499)

n (%) n (%)

Sex Maternal age

Female 266 (46.2) Mean (± SD) 34.3 (± 4.7)

Male 310 (53.8) Minimum 20

Antenatal ccorticosteroids Maximum 56

No 290 (50.3) Parity

Complete 224 (38.9) Nulliparous 223 (44.7)

Incomplete 62 (10.8) Multiparous 276 (55.3)

Gestational age (completed weeks) ART 55 (11.0)

34 86 (14.9) Mode of delivery

35 169 (29.3) Eutocic 91 (18.2)

36 321 (55.7) Dystocic (vacuum/forceps) 63 (12.6)

Birth weight (g) Cesarean section 345 (69.1)

Mean (± SD) 2502.2 (± 385.9) Pregnancy morbidity

Minimum 1450 Total 228 (45.6)

Maximum 3600 Fetal growth restriction 58 (11.6)

Weight for gestational age Gestational diabetes 46 (9.2)

SGA 70 (12.2) Arterial hypertension 36 (7.2)

AGA 493 (85.6) Oligohydramnios 30 (6.0)

LGA 13 (2.3) Preeclampsia / eclampsia 23 (4.6)

Apgar score 5 minutes Cholestasis of pregnancy 20 (4.0)

≥ 8 572 (99.3) Hypothyroidism 21 (4.2)

< 8 4 (0.7) Others 79 (15.9)

Multiple gestation 154 (26.7) Labor

Age at hospital discharge (day of life) Spontaneous 246 (49.3)

Median 4 Iatrogenic 253 (50.7)

Minimum 2

Maximum 25

Type of feeding at discharge

Exclusive breastfeeding 267 (46.4)

Non-exclusive breastfeeding 277 (48.1)

No breastfeeding 30 (5.2)

NSCU admission 306 (53.1)

> 3 days 180 (31.3)

Length of hospitalization (days)

Median 5

Minimum 1

Maximum 25

Morbidity 164 (28.5)

Mortality 2 (0.3)
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138, 23.9%), followed by hyperbilirubinemia (n = 123, 
21.4%). Accordingly, respiratory support (oxygen mainly) 
and phototherapy were the most used procedures for 
low preterm neonates. Sepsis was diagnosed in seven 
(1.2%) patients. However, antibiotics were used on 49 
(8.5%) patients, mainly due to the presence of infection 
risk factors. There were two cases of deaths in the study 
sample. One was a two-hour newborn with 36 weeks 
and one day gestational age who had a cardiorespiratory 
arrest, according to the evidence from the autopsy of 
metabolic storage disease. The other case of death was 

a newborn with 34 completed weeks of gestational age, 
who died on the second day of life with massive cardiac 
tamponade and gastric and pulmonary hemorrhage.
The comparison of morbidity across subgroups showed 
that the morbidity rate was 12.8%, 36.7%, and 70.9% in 
the 36 weeks, 35 weeks, and 34 weeks gestational age 
groups, respectively (Table 3).

Risk factors for morbidity
It was possible to identify some independent morbidity 
determinants that were statistically significant after 
joint effects of the others (Table 4). A lower gestational 
age, being small for gestational age (SGA), and the 
incomplete use of antenatal corticosteroids (not using 
all doses) were identified as risk factors for morbidity. 
The exclusive analysis of the impact of antenatal 
corticosteroids on the occurrence of respiratory distress 
syndrome among the late preterm population showed 
an odds ratio of 1.878 with a 95% confidence internal 
(95% CI) of 1.232-2.863 (p = 0.003). We individualized the 
analyses by completed weeks of gestational age which 
yielded p values of 0.702, 0.965, and 0.068 for 34, 35, and 
36 weeks, respectively, failing to prove any impact.

Discussion

The results of the present study showed that 
lower gestational age, incomplete use of antenatal 
corticosteroids, and small for gestational age are 
independent risk factors for morbidity in low preterm 
newborns.
The relation found between an earlier gestational age 
and newborn morbidity is aligned with previous studies. 
It was shown that neonatal morbidity was inversely 
related to gestational age both for singletons born 
between 34 and 39 completed weeks of gestational age, 
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Table 2. Newborn morbidity and applied procedures

Newborn morbidity n (%) Procedures n (%)

RDS 138 (23.9) Respiratory support

Hyperbilirubinemia 123 (21.4) Oxygen 168 (29.2)

Feeding difficulty 104 (18.1) Non-invasive ventilation 97 (16.8)

Apnea 10 (1.7) Mechanical ventilation 13 (2.3)

Hypoglycemia 49 (8.5) Phototherapy 123 (21.4)

Sepsis 7 (1.2) Antibiotics 49 (8.5)

Central venous catether 57 (9.9)

Caffeine citrate 40 (6.9)

Surfactant 8 (1.4)

Table 3. Morbidity rate according with different factors

Factors n (%)

Gestational age

34 weeks 61 (70.9)

35 weeks 52 (36.7)

36 weeks 41 (12.8)

Gemelarity

Single gestation 117 (27.7)

Multiple gestation 47 (30.5)

Parity

Nulliparous 72 (28.7)

Multiparous 92 (28.3)

Conception

Spontaneous 145 (29.4)

Assisted reproductive therapy 19 (22.9)

Growth restriction

Fetal growth restriction 31 (52.5)

No fetal growth restriction 133 (25.7)

Labour

Spontaneous 72 (26.7)

Iatrogenic 92 (30.1)
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and for twins born between 34 and 37 completed weeks 
of gestational age.7 A review study performed in 2015 
also emphasized this tendency, particularly concerning 
respiratory morbidities.6 Despite this trend, morbidity 
in low preterm newborns with a higher gestational 
age is also significant (12.8% at 36 weeks of gestation 
in the present study). Therefore, they should not be 
systematically managed as full-term newborns.
Interestingly, the low birth weight did not prove to be a 

determinant of morbidity in this study. A possible reason 
for this unexpected result is that the cut-off used for 
the definition of low birth weight almost equalizes the 
birth weight mean of samples. The association between 
preterm morbidity and low birth weight is well-known.8

Regarding the concepts of birth weight and gestational 
age, it was found that small for gestational age newborns 
were also at an increased risk for neonatal morbidity.
Highlighting the importance of the discussion on the 

AGA - adequate for gestational age; LGA - large for gestational age; SGA - small for gestational age.

Table 4. Risk factor for morbidity in late preterm newborns

Tested risk factors p Odds ratio (95% CI)

Gestational age

36 weeks Reference category

35 weeks < 0.001 4.510 (2.608-7.798)

34 weeks < 0.001 21.514 (10.683-43.325)

Maternal age > 35 years old 0.276 1.290 (0.816-2.039)

Pregnancy morbidity

Arterial hypertension 0.563 1.297 (0.537-3.133)

Gestational diabetes 0.885 0.947 (0.452-1.983)

Oligohydramnios 0.221 1.809 (0.700-4.673)

Preeclampsia / eclampsia 0.509 1.451 (0.481-4.371)

Fetal growth restriction 0.268 1.564 (0.709-3.453)

Cholestasis of pregnancy 0.497 0.687 (0.233-2.027)

Hypothyroidism 0.864 0.902 (0.275-2.959)

Nulliparity 0.605 1.136 (0.701-1.841)

Assisted reproductive therapy 0.116 0.554 (0.265-1.158)

Multiple gestation 0.460 1.254 (0.688-2.284)

Spontaneous labour 0.999 1.000 (0.594-1.683)

Mode of delivery

Eutocic Reference category

Dystocic 0.324 0.620 (0.240-1.602)

Cesarean section 0.487 0.799 (0.425-1.503)

Birth weight < 2500 g 0.534 1.193 (0.684-2.082)

Apgar score 5 minutes < 8 0.307 2.893 (0.378-22.167)

Weight for gestactional age

AGA Reference category

SGA < 0.001 5.975 (2.791-12.792)

LGA 0.725 0.727 (0.122-4.311)

Antenatal corticosteroids

No Reference category

Complete 0.299 1.299 (0.793-2.129)

Incomplete < 0.001 3.227 (1.589-6.552)
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administration of antenatal corticosteroids in the low 
preterm newborns, the results revealed it as a risk factor 
for respiratory morbidity when analyzing all samples. 
However, no statistical significance was found when 
analyzing within each subgroup of gestational age. 
Although the administration of antenatal corticosteroids 
is associated with decreased incidence of respiratory 
distress syndrome in very low birth weight and early 
preterm  infants, the risk-benefit ratio is unclear 
in low preterm newborns.9,10 The use of antenatal 
corticosteroids in low preterm newborns is controversial 
given the absence of a survival benefit, less absolute 
respiratory benefit, and greater concern about short-
term adverse effects, such as neonatal hypoglycemia and 
long-term adverse effects.11 Current recommendations 
point to the use of antenatal corticosteroids only for 
those at risk of preterm birth before 34 weeks and six 
days.9,12

The mode of delivery did not prove to be an independent 
risk factor. This was an unexpected result in this study 
since most previous studies identified cesarean section, 
especially delivery without labor, as a risk factor for 
neonatal morbidity, particularly respiratory distress 
syndrome. In this regard, an Italian study on more than 
300 000 infants showed that cesarean section delivery 
increased the risk of respiratory distress syndrome both 
for the term and preterm newborns.13

Similarly, advanced maternal age and maternal 
comorbidities, such as gestational diabetes, were 
not associated with an increased risk of low preterm 
morbidity in this study. Older women have a significantly 
higher risk of prematurity and unfavorable global 
neonatal outcomes.14 Advanced maternal age also poses 
a higher risk of gestational diabetes, which is solely a 
risk factor for neonatal morbidity. However, studies 
involving only low preterm newborns are missing. A 
recent study found that gestational diabetes is not a 
major contributor to respiratory distress syndrome in 
low preterm newborns. A possible theory is that this 
factor contributes to prematurity and, consequently, to 
a higher morbidity rate, with minor impact in the group 
of low preterms.15

Moreover, neither assisted reproductive therapy nor 
gemelarity was associated with higher rates of morbidity. 
Some previous studies found an increased risk of 
neonatal morbidity in the assisted reproductive therapy 
groups in comparison with the control (spontaneous 
conception) groups.16,17 However, this risk is particularly 
affected by the higher rate of twin pregnancy and 
prematurity.18 The results of analyzed studies, which 
included only preterm infants, showed that preterm 
infants conceived with assisted reproductive therapy did 

not have a poorer neonatal outcome, compared to those 
from spontaneous pregnancies, with neonatal morbidity 
in the assisted reproductive therapy group being even 
less frequent in more immature infants.19 Although there 
is no pathophysiological explanation for these findings, 
the most accepted theory is that this difference could 
be related to better monitoring of assisted reproductive 
therapy pregnancies and multiple gestations, in which 
mothers often have earlier contact with the obstetric 
team and are monitored more closely.20

Neither spontaneous nor iatrogenic labor had an 
influence on the risk of neonatal morbidity in the 
present study sample. A recent retrospective study on 
very preterm neonates also did not find a significant 
difference in terms of short-term complications and 
mortality between spontaneous and iatrogenic labor. 
The exceptions were the higher risk of intraventricular 
hemorrhage in neonates born from spontaneous 
labor, whereas iatrogenic preterm birth was associated 
with a higher risk of necrotizing enterocolitis and 
coagulopathy.21

Regarding the limitations of the present study, one can 
refer to the transferring of newborns to other units 
which was mainly due to monetary concerns of the 
parents who could not afford the cost of more or less 
long-term care in our unit. However, the basic analysis 
of transferred patients (namely the five newborns who 
were transferred due to the need for a higher level of 
care) showed that they had the potential to meet the 
morbidity criteria. In fact, their exclusion led to the 
elimination of some patients with severe morbidities. 
It should also be noted that our unit provides both 
intermediate and intensive levels of care, which makes 
it difficult to accurately distinguish patients who need 
an only intermediate level of care from those who need 
intensive care. This distinction could have facilitated the 
characterization of morbidity in this group.
In conclusion, the increasing number of low preterm 
births necessitates the need for gaining more knowledge 
about morbidity in this age group. This study confirmed 
some previously known risk factors for morbidity in 
low preterm infants, allowing the relaunch of the 
discussion on the use of antenatal corticosteroids in this 
population. The fact that multiple gestations, assisted 
reproductive therapy, low birth weight, cesarean 
section, and fetal growth restriction did not prove to be 
morbidity determinants was among the major highlights 
of this study and should promote more investigation in 
this field. Further studies with larger sample size and a 
prospective design are needed to better characterize 
morbidity in late prematurity births.
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Introdução: A taxa de nascimento prematuro está a 
aumentar, e os recém-nascidos prematuros tardios 
correspondem a 75% de todos os partos prematuros. Os 
recém-nascidos prematuros tardios foram durante muitos 
anos considerados como recém-nascidos de termo, mas na 
última década as suas especificidades foram reconhecidas, 
principalmente no que se refere ao maior índice de 
complicações no período neonatal. O nosso objetivo é 
analisar quais os fatores associados a maior morbilidade 
neonatal nesta população.
Métodos: Realizámos um estudo de coorte com revisão 
dos registos médicos dos prematuros tardios (e respetivas 
mães) nascidos no nosso hospital durante um período 
de quatro anos. A análise de regressão logística binária 
foi usada para identificar preditores de morbilidade e 
controlar as variáveis confundidoras. Nível de significância 
considerado foi p < 0,05.
Resultados: Foram incluídos 576 recém-nascidos. Destes, 
28% (n = 164) apresentaram alguma morbilidade, sendo a 
síndrome de dificuldade respiratória e a hiperbilirrubinemia 

as mais frequentes. A taxa de morbilidade variou 
inversamente com a idade gestacional. Ter uma menor idade 
gestacional, ser leve para a idade gestacional e a utilização 
incompleta de corticoterapia pré-natal foram identificados 
como fatores de risco para morbilidade (p < 0,01). A 
corticoterapia pré-natal foi aparentemente mais utilizada 
nos recém-nascidos que vieram a desenvolver síndrome 
de dificuldade respiratória (p < 0,01). Em contraste, o tipo 
de parto, reprodução medicamente assistida e morbilidade 
obstétrica não influenciaram a morbilidade neonatal.
Discussão: Confirmámos alguns fatores de risco bem 
conhecidos para morbilidade neonatal, contudo, outros 
determinantes citados em estudos anteriores não 
apresentaram evidência relativamente ao aumento do risco 
de morbilidade na nossa amostra, como o parto por 
cesariana, a gemelaridade ou a restrição do crescimento 
fetal. 
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Morbilidade; Recém-Nascido; Recém-Nascido Prematuro
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REVIEW ARTICLE

Introduction

Newborns, mainly very premature infants, have 
decreased levels of coagulation factors, which lead to 
prolonged clotting times, namely prothrombin time (PT) 
and activated partial thromboplastin time (aPTT).1 These 
infants are at risk of bleeding complications, such as 
intraventricular hemorrhage, which can lead to severe 
neurologic sequelae, including cerebral palsy.2 Several 
factors increase the risk of intraventricular hemorrhage, 

namely the inherent fragility of the germinal matrix and 
cerebral blood flow fluctuations. This risk is naturally 
increased by the presence of platelet or coagulation 
disorders which impair homeostasis mechanisms.3 
Nevertheless, the association between prolonged clotting 
times and intraventricular hemorrhage has never been 
proved, and gestational age continues to be the most 
important clinical predictor of a brain hemorrhage.2,4

Unnecessary routine screening of coagulation on 
admission to the neonatal intensive care unit contributes 

Abstract

Normal levels of coagulation factors in neonates are generally lower, which lead to prolonged clotting times, namely 

prothrombin time and activated partial thromboplastin time. These tests are frequently requested in neonatal intensive care 

units, and altered values are commonly found. However, these coagulation factor deficiencies are physiologic. Developmental 

hemostasis is a process that leads to the progressive increase of coagulation factor levels from birth to adulthood. It is crucial 

to define appropriate reference values for activated partial thromboplastin time, prothrombin time, and fibrinogen levels to 

avoid unnecessary transfusions. Physicians tend to prophylactically transfuse neonates in the presence of abnormal test results 

in an attempt to correct these deficiencies and decrease bleeding risk. As these changes are not associated with an increased 

risk of bleeding, namely intraventricular hemorrhage, most neonates do not require the transfusion of plasma products. In fact, 

transfusion of blood products has risks, and transfusion recipients should be carefully selected. This review aimed to determine 

the reference range values for fibrinogen and clotting times (prothrombin time and activated partial thromboplastin time) 

in neonates. Moreover, it was attempted to identify the specific indications for the transfusion of plasma derivatives. This 

review emphasizes the need for evidence-based reference ranges for coagulation tests (activated partial thromboplastin time, 

prothrombin time, fibrinogen), in preterm and full-term infants, as well as the importance of establishing universal guidelines 

for the transfusions of plasma products to ensure a standard clinical approach to this subject.

Keywords: Blood Coagulation Factors/administration & dosage; Blood Coagulation Tests; Blood Component Transfusion; Blood 

Coagulation Disorders/therapy; Infant, Newborn;  Reference Values

Keypoints

What is known:
- Normal levels of coagulation factors in neonates are lower and lead to 
prolonged prothrombin time and activated partial thromboplastin time. 
These findings are physiologic but can be misinterpreted. 
- Previous studies attempted to establish reference range values 
for coagulation tests to avoid unnecessary transfusions of plasma 
products. 

What is added:
- Review of developmental hemostasis and reference range 
values for fibrinogen, prothrombin time and activated partial 
thromboplastin time in preterm and full-term neonates.
- Summary of current indications for plasma derivative 
transfusions and analysis of available products (fresh frozen 
plasma, cryoprecipitate, fibrinogen). 
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to neonatal anemia and often leads to the detection of 
prolonged clotting times and excessive use of plasma 
transfusion in the absence of bleeding in an attempt 
to correct these deficiencies, thereby decreasing this 
theoretical bleeding risk.1,5 
Nonetheless, it seems that there are other factors in 
neonatal blood (high levels of von Willebrand factor, high 
hematocrit, reduced levels of natural anticoagulants) 
that compensate for these deficits and promote a 
well-balanced neonatal hemostatic system.1 The 
establishment of normal coagulation values for preterm 
and term neonates is crucial to avoid futile transfusions. 
This review aimed to determine the reference range values 
for fibrinogen and clotting times (prothrombin time and 
activated partial thromboplastin time) in neonates. 
Moreover, it was attempted to identify the specific 
indications for the transfusion of plasma derivatives. 

 Methods  

This narrative review is based on a thorough literature 
search of the Medical Subject Headings (MeSH) terms, 
including hemostasis or plasma or blood coagulation 
disorders and infant or newborn in PubMed / Medline 
and Cochrane database during the last 10 years. It 
should be mentioned that the articles written in English, 
Spanish, and Portuguese were retrieved in this study. 
Furthermore, guidelines, systematic and narrative 
reviews, observational studies, and medical books 
together with other relevant sources were included, 
followed by the exclusion of incomplete / redundant 
papers. When applicable, references from the 

selected articles were also included. The abstracts of 
identified articles were assessed for relevance, along 
with screening of their references for further relevant 
publications. After this literature search, we included a 
total of 48 articles in the final review.

Neonatal hemostasis

The classical coagulation cascade model involves the 
interaction of clotting factors, followed by a series of 
enzymatic reactions via the contact activation (intrinsic) 
and tissue factor (extrinsic) pathways leading to a 
common pathway that results in thrombin formation.1 
The hemostatic system continuously evolves and matures 
from fetal to adult life, especially during the first months 
of life.6 Maternal coagulation factors cannot cross the 
placental barrier due to their size. However, the clotting 
factor synthesis in the fetus begins during the fifth 
week of gestation, and at week 11, the blood becomes 
clottable.6,7 Fetal coagulation factors increase with 
gestational age. In addition, at weeks 19-23 and 30-38 
of gestational age, coagulation factors reach 10%-30% 
and 10%-50% of adult values, respectively.8 At birth, the 
coagulation factors plasma levels of full-term infants 
are around half of those in adults.6 This explains the 
lower levels of procoagulant and anticoagulant factors 
in preterm infants, compared to full-term infants, and 
full-term neonates, compared to older children and 
adults.1 The vitamin K-dependent coagulant factors (II, 
VII, IX, and X), contact factors (XI, XII, and prekallikrein), 
and high-molecular-weight kininogen are approximately 
50% of the adult values at birth.7 The activity of vitamin 

Neonatal Coagulation and Plasma Products

aPTT - activated partial thromboplastin time; PT - prothrombin time.
Adapted from: Andrew M, et al. Development of the human coagulation system in the healthy premature infant. Blood 1988;72:1651-7,10 Christensen RD, et al. Reference intervals for common 
coagulation tests of preterm infants (CME). Transfusion 2014;54:627-32,15 and Andrew M, et al. Maturation of the hemostatic system during childhood. Blood 1992;80:1998-2005.16

Table 1. Coagulation test recommended upper and lower limits

Post-natal age Fibrinogen (mg/dL)
Lower limit

PT 
Upper limit

aPTT
Upper limit

Gestational age < 28 weeks

- 71 21 64

Gestational age 28-34 weeks

- 87 21 57

Gestational age 30-36 weeks

Day 5  160  15 74

Day 30  150  14 62

Day 90  150  15 51

Full-term infant

Day 5  162  15 60

Day 30  162  14 55

Day 90  150  14 50
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K-dependent factors is further reduced in preterm 
infants to approximately 30% before 30 weeks of 
gestation.1 Inhibitors, such as antithrombin, protein 
C, and protein S are also decreased in preterm and 
term infants.2,9-11 Contrastingly, factors V, VIII, XIII, von 
Willebrand factor, alfa-1-antitrypsin, alfa-2-antiplasmin, 
alfa-2-macroglobulin, as well as C1 esterase inhibitor are 
within the adult range in the neonates.1,7,9-11 According to 
some authors, the neonates can tend to have elevated 
levels of von Willebrand factor.1 Hemostasis during the 
neonatal period has been summarized in both preterm 
and full-term newborns.9,10 These authors were the 
first to explore developmental hemostasis in a series 
of articles describing reference values for coagulation 
parameters in healthy preterm and term infants from 
birth to 6 months of age.9,10 More specifically, PT tends 
to normalize to adult levels by 1 month of age, while 
aPTT normalizes by 6 months of age. Adult levels of 
coagulation factors are mostly reached by 6 months of 
age although some factors only reach adult levels at 16 
years of age.11 The differences between preterm and 
term infants tend to be small, and by 6 months of age, 
both preterm and full-term infants have the same levels 
of factors of the coagulation system, apart from factor 
VIII, plasminogen, antithrombin, and heparin cofactor 
II.10,11

These studies reported that coagulation screening tests 
at birth were prolonged, and coagulation factor levels 
were low. These changes were correlated with the 
gestational age and postnatal age of the infant.9,10 It 
appears that anticoagulant and procoagulant factors, as 
well as fibrinolytic protein levels, are changed not only 
with gestational age but also with birth weight.6,12 It is 
believed that these changes might be part of a protective 
mechanism for neonates, as they may decrease the risk 
of thrombosis and/or bleeding in this age group. The 
understanding of the development of hemostasis is 
critical to ensure adequate detection, prevention, and 
treatment of thrombotic and hemorrhagic diseases in 
neonates. It is essential to effectively define gestational 
and post-natal age-dependent reference ranges for the 
components of the coagulation system of the newborn.6 

Normal values

Given the uncertain and broad reference ranges 
of PT and aPTT in neonates, it is difficult to define 
coagulopathy in the newborn infant. In adults, it is 
defined as a PT or aPTT greater than 1.5 times the mid-
point of the normal range.13 Coagulation values, such 
as PT, aPTT, and fibrinogen, are frequently measured in 
preterm neonates.1 An attempt was made to establish 
reference values of known coagulation factors and 
inhibitors in preterm and full-term infants from birth 
until 6 months of infant age.9,10 Since then, other 
studies supported these findings through the analysis 
of different population of patients in various technical 
conditions. It was found only slight differences between 
the coagulation systems of healthy premature infants 
between 30-36 weeks of gestational age and full-term 
infants.9,10 Thus, the period between 30-40 weeks of 
gestational age does not seem to be a time of rapid 
changes in the coagulation system.14 Reference ranges 
(using 5th-95th percentile values) for infants under 34 
weeks of gestational age were published. This study was 
conducted on a sample of 175 preterm neonates and 
measured fibrinogen, PT, and aPTT.15 
A sample of 116 neonates under 30 weeks of gestational 
age whose blood was drawn at birth on days one and 
three, as well as fortnightly until 30 weeks corrected 
gestational age was studied. Prothrombin time, aPTT, and 
fibrinogen levels were measured.2 The study estimated 
the median values (5th-95th percentile) of day one for 
different parameters for preterm (n = 106) and full-term 
infants (n = 15, control samples) at PT 17.5 seconds (12.7-
26.6 seconds), aPTT 78.7 seconds (48.7-134.3 seconds), 
and fibrinogen 140 mg/dL (72-380 mg/dL). The same 
study did a serial analysis in preterm infants (n = 106) 
who did not receive plasma, and the results revealed a 
reduction of median values (10th-90th percentile) of PT 
and aPTT from day one to week two (Table 2).2

Other authors also tried to define the coagulation values 
of PT and aPTT for extremely premature neonates and 
described values of PT, aPTT, and fibrinogen which 
were obtained on day one of life of a retrospective 
cohort of 183 premature infants born under 27 weeks 
of gestational age.17 In this cohort, the median values 
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Table 2. Coagulation test values on different post-natal ages

Day 1 Day 3 Second week of life

PT 17.1 seconds 
(13.2-20.5 seconds)

13.7 seconds 
(11.6-16.2 seconds)

12.0 seconds 
(11.2-16.2 seconds)

aPTT 74.7 seconds 
(53.8-97.9 seconds)

49.3 seconds 
(35.3-68.3 seconds)

47.4 seconds 
(31.9-68 seconds)

aPTT - activated partial thromboplastin time; PT - prothrombin time.
Adapted from: Neary E, et al. Coagulation indices in very preterm infants from cord blood and postnatal samples. J Thromb Haemost 2015;13:2021-30.2
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of PT, aPTT, and fibrinogen were estimated at 20.2 
seconds (14.4-36.7 seconds), 67.4 seconds (34.9-191.6 
seconds), and 140 mg/dL (50-480 mg/dL), respectively. 
These values were higher than those reported by other 
authors,15 which could possibly be due to the use of 
distinct reagents and the source of the blood (cord 
blood versus neonatal blood).17 All these studies support 
the hypothesis that upper limits for both PT and aPTT 
values are higher among healthy extremely preterm 
neonates than moderately preterm or term infants, 
which is in accordance with the previously mentioned 
concept of developmental hemostasis. However, both 
PT and aPTT decrease rapidly in the first few days after 
birth with significantly lower levels noted on day three 
of life, compared to day one of life in extremely preterm 
neonates.2,14,15,17 There were other studies conducted 
on extremely preterm infants, however, with smaller 
sample sizes.18,19 It was also confirmed that in 21 infants 
born at 24-27 weeks of gestational age, coagulation 
factors II, V, VII, and X had the lowest activity.14,19

A retrospective study that included 132 extremely 
preterm infants born at completed 23 to 27 weeks of 
gestational age and confirmed that the levels of activity 
of vitamin K-dependent clotting factors II, VII, and X 
were gestational age-dependent (their activity rises with 
increasing gestational age).13 Yet, factors V and VIII were 
higher than those of vitamin K-dependent factors in 
these infants.13 Some studies have proposed reference 
ranges for coagulation factors at birth in extremely low 
birth weight infants.12,14 
These findings stress the importance of defining 
reference ranges for coagulation tests. However, other 
neonatal intensive care unit practices should be changed 
as well. It is important to stress that routine coagulation 
screening of neonates admitted to neonatal intensive 
care units should be avoided. It is known that PT and 
aPTT do not reflect in vivo hemostasis. Therefore, the 
use of these tests to routinely assess hemostasis in 
nonbleeding patients is questionable.20 Coagulation 
screening should therefore be only performed on the 
selected neonates with evidence of bleeding or at high 
risk of disseminated intravascular coagulation (those 
with necrotizing enterocolitis or severe sepsis).13 The 
above-mentioned reference values should be utilized 
with diligence, as the physician must bear in mind that 
the laboratory uses analyzer (reagents and equipment) 
and population-specific reference ranges. Ideally, 
laboratories should use the direct approach to define 
their own reference values.21 However, establishing 
pediatric reference intervals is a complex and extremely 
difficult process (due to ethical limitations related to 
blood drawing in neonates), and laboratories tend to 

apply an indirect approach using appropriate statistical 
techniques to determine reference intervals in this 
specific population.22 The choice of an appropriate 
method for this calculation depends on the many 
biological and technical factors connected with 
populations and laboratory equipment differences.21

Illness and decreased coagulation 
factors

Acquired and congenital hemostatic disorders in 
neonates are more difficult to diagnose due to the 
particularities of the coagulation system. Several 
conditions, such as prematurity, birth asphyxia, hypoxia, 
and intrauterine growth retardation, have been 
associated with hemostatic abnormalities.14 Prothrombin 
time-international normalized ratio (PT-INR), aPTT, and 
D-dimer are all affected by placental abruption, birth 
asphyxia, and intraventricular hemorrhage.23 
Asphyxiated preterm infants have decreased mean 
activities of coagulation factors favoring bleeding 
tendencies.14 Additionally, these neonates develop 
thrombocytopenia, decreased platelet survival and 
function, and an increased risk for disseminated 
intravascular coagulation.24 Septic neonates may develop 
thrombocytopenia and coagulopathy secondary to liver 
failure and/or disseminated intravascular coagulation.24 
Hemostatic irregularities in the neonate can be due to a 
variety of etiologies that present more frequently within 
the neonatal intensive care unit such inborn errors of 
hemostasis, acquired thrombotic or hemorrhagic states, 
and imbalances of hemostasis secondary to another 
disease process or medical intervention (Table 3).25

Acquired diseases include disseminated intravascular 
coagulation, vitamin K deficiency, and liver coagulopathy:
- Disseminated intravascular coagulation leads to the 
formation of micro clots in the peripheral vasculature, 
which consumes the body clotting factors and precipitates 
bleeding. Neonates have a greater risk of developing 
disseminated intravascular coagulation, specifically when 
additional body systems have been compromised by 
a primary disease.27 While sepsis remains the most 
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Table 3. Coagulopathies of the neonate that increase the risk of bleeding

Hereditary coagulopathy Acquired coagulopathy

Haemophilia A and B Vitamin K deficiency

Other factor deficiencies Disseminated intravascular coagulation

Liver coagulopathy

Asphyxia

Adapted from: Revel-Vilk S. Neonatal haemostasis. Impact on bleeding and thrombosis. 
Hamostaseologie 2016;36:261-4,24 and Eberl W. Diagnostic challenges in newborns and 
infants with coagulation disorders. Hämostaseologie 2020;40:84-7.26
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common cause, many other disease processes may lead 
to disseminated intravascular coagulation (hypoxia-
induced encephalopathy, necrotizing enterocolitis).25 It 
is important to measure coagulation parameters in ill 
neonates with perinatal risk factors for disseminated 
intravascular coagulation as the presence of coagulopathy, 
thrombocytopenia, low fibrinogen, and elevated D-dimer 
suggests the diagnosis.23 Treatment of causative agent of 
disease is vital. 
- Vitamin K deficiency is considered rare due to 
the successful implementation of near-universal 
prophylactic treatment of newborns with vitamin K. 
However, this condition may still occur in the setting of 
limited prenatal care or following maternal medication 
use (anticonvulsants, rifampin, and isoniazid).25 
- Coagulopathy of liver disease presents a complex set 
of problems that include both bleeding and thrombosis 
risks. Although there are significant hemostatic 
abnormalities due to impaired synthetic function, 
as well as defects in platelet number and function, 
procoagulant function, and regulation of fibrinolysis, 
these changes appear to be balanced by substantially 
elevated levels of factor VIII and von Willebrand factor.28 
Some inherited diseases can manifest in the neonatal 
period including:
- Congenital protein C / protein S deficiency can manifest 
as purpura fulminans with necrosis of the skin, severe 
coagulopathy (disseminated intravascular coagulation), 
as well as arterial and venous thrombosis.29 
- Hemophilia A (congenital factor VIII deficiency) and 
B (congenital factor IX deficiency) are commonly 
diagnosed during the neonatal period.25

Although many conditions can lead to increased bleeding 
risk due to the relative lack of anticoagulant factors, 
it has generally been accepted that neonates have a 
higher risk for acquired thrombotic states, particularly in 
the setting of extensive medical intervention.25

Indications for transfusion

Fresh frozen plasma
Fresh frozen plasma (FFP) is a human donor plasma 
frozen that is stored at -30°C eight hours after collection.5 

Fresh frozen plasma contains fibrinogen (400-900 mg/
unit), albumin, protein C, protein S, antithrombin, and 
tissue factor pathway inhibitor. Each unit contains 
250 mL and can be used as volume replacement in 
resuscitation.30 
Fresh frozen plasma is often administered to neonates, 
and 5%-12% of all neonatal intensive care unit 
admissions receive at least one fresh frozen plasma 
transfusion.31-33 Furthermore, FFP has been most 
frequently given to non-bleeding neonates (specifically 
critically ill newborns) in order to prevent bleeding 
and/or volume expansion in an infant with a massive 
capillary leak.20 It was revealed in a study that the 
most common determining factor for the use of fresh 
frozen plasma was an association with a finding of an 
abnormal PT/aPTT which was misinterpreted as half of 
these neonates actually had normal coagulation tests 
for gestational age.31 In another study, FFP was used in 
nonbleeding patients to correct abnormal coagulation 
parameters in an assumption that it would limit the risk 
of bleeding.20 Other authors also conclude that 62% of 
infants who received FFP did not have signs of clinical 
bleeding and 14% had no coagulation tests prior to 
fresh frozen plasma administration.34 A rate of 63% of 
fresh frozen plasma transfusions given for prophylaxis 
is indicated.35

These findings suggest that FFP is used inappropriately 
in many occasions. Recent studies have shown that 
fresh frozen plasma has little effect in correcting mild 
to moderate abnormalities of PT in non-bleeding 
neonates.5,20 So far, there is no evidence to support 
the routine use of FFP for the correction of abnormal 
clotting tests, volume expansion, or prevention of 
intracranial haemorrhage.13,33,36 Partial exchange 
transfusion for polycythemia or reversal of coagulopathy 
without bleeding due to warfarin toxicity are no longer 
indications for fresh frozen plasma.33

There are two main indications for FFP administration: 
to prevent bleeding and stop bleeding.5 Fresh frozen 
plasma may be beneficial in neonates who have 
coagulopathy (PT and aPTT above normal limits or 
fibrinogen levels below the lower limit for the neonate 
gestational age and postnatal age) and one of the 
following13,36: 
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Adapted from: Huisman EJ, et al Pediatric fibrinogen part I. Pitfalls in fibrinogen evaluation and use of fibrinogen replacement products in children. Front Pediatr 2021;9:617500.42

Table 4. Fibrinogen dosing according to the product available

RiaSTAP® / Haemocomplettan P® Fibryga® / Octafibrin® Clottafact® / FibCLOT®

Dose (mg/kg body weight) = [Target level 
(mg/dL) - measured level (mg/dL)] / 1.7 
(mg/dL per mg/kg)

Dose (mg/kg body weight) = [Target level 
(mg/dL) - measured level (mg/dL)] / 1.8 
(mg/dL per mg/kg)

Dose (mg) = [Target level (mg/dL) - baseline level (mg/
dL)] x 1 / recovery (mg/dL) / (mg/kg) x body weight (kg)
When 1 / recovery unknown:
53 mg/kg for < 40 kg
43 mg/kg for ≥ 40 kg
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- The neonate will undergo an invasive procedure that 
has a risk of significant bleeding. 
- The neonate with clinically significant bleeding 
(including massive blood loss).
Neonates with sepsis, hypotension, hypoxia, or liver 
disease with a significant coagulopathy and bleeding or 
if they are at risk of bleeding from an invasive procedure 
should receive fresh frozen plasma (10-20 mL/kg and a 
dose of vitamin K). The response should be monitored 
clinically and by coagulation tests.37 

There are other possible indications for FFP 
administration: 
- Major bleeding in neonates with vitamin K deficiency: 
urgent treatment may be required and although four-
factor prothrombin complex concentrate is preferable, 
FFP is an alternative therapy. Yet, every newborn should 
receive vitamin K.13,38

- Congenital deficiencies of single clotting factors for 
which no factor-specific concentrate is available.36 Fresh 
frozen plasma is appropriate for the early management 
of severe hereditary protein S deficiency and protein C 
deficiency (if protein C concentrate is not available).13 
A symptomatic neonate can be treated with FFP every 
six to 12 hours until the newborn is stable and protein 
C activity remains above 10 IU/dL.25 The treatment of 
hemophilia A and B is based on the replacement of the 
missing factors. However, fresh frozen plasma can also 
be administered.25

- Multiple coagulation factor deficiencies secondary 
to disseminated intravascular coagulation. Data on 
blood product support in children with disseminated 
intravascular coagulation are limited, and there are 
no guidelines for pediatric practice. Fresh frozen 
plasma contains all the coagulation factors and 
fibrinogen. Therefore, it is used in the first instance 
for disseminated intravascular coagulation with 
bleeding, reserving cryoprecipitate, or fibrinogen 
for persistent hypofibrinogenemia despite FFP.23,25 
Fresh frozen plasma may be beneficial in children 
with disseminated intravascular coagulation who have 
a significant coagulopathy associated with clinically 
significant bleeding or prior to an invasive procedure.13 
A recent Japanese study that included 985 neonates 
admitted to the neonatal intensive care unit found 
that the combination of recombinant human soluble 
thrombomodulin with FFP therapy was effective for 
neonatal disseminated intravascular coagulation at 
birth.23 
- Coagulopathy due to liver disease may be associated 
with a variable degree of coagulopathy. However, recent 
evidence shows that the hemostatic system is reset with 
an accompanying reduction in the natural anticoagulants 

associated with an increased risk of thrombosis. There 
is no formal recommendation for fresh frozen plasma 
or cryoprecipitate transfusion in this setting. Standard 
coagulation tests may be misleading and do not reflect 
bleeding risk.13

Fresh frozen plasma is typically administered (10-20 mL/
kg) over 30 minutes.5,36,39 The fresh frozen plasma must 
be ABO compatible and safe (quarantined or subjected 
to pathogen inactivation).36 The absence of viable 
leukocytes in FFP makes graft-versus-host disease and 
cytomegalovirus transmission impossible.30 Screening 
and pathogen inactivation has reduced transmission 
rates of human immunodeficiency virus, as well as 
hepatitis B and C viruses.30 
Regarding the success rate of FFP transfusion, which 
is defined as the normalization of neonatal clotting 
times, studies have found dose-dependent success 
rates of 40%-60%. This rate increased to 59%-68% if 
neonatal reference ranges for coagulation factors were 
considered.1,30 The degree of correction is unpredictable. 
Therefore, clotting tests should be repeated after 
transfusion.39

Despite increased knowledge and evidenced-based 
indications for fresh frozen plasma use, a significant 
number of neonates continue to receive FFP outside 
recommendations.33,39 Current guidelines for FFP 
administration in neonates are mainly based on poor-
quality evidence, and this contributes to the high level 
of inappropriate fresh frozen plasma use. In addition, 
the age-related changes of coagulation proteins 
during infancy make it difficult to correctly diagnose 
coagulopathy in neonates and subsequently determine 
when FFP should be used.39

Fibrinogen
Fibrinogen is currently available as a plasma-derivative. 
However, there is insufficient experience with its use in 
the neonatal period.36 Although fibrinogen concentrate 
is widely used instead of other sources of fibrinogen, 
such as FFP and cryoprecipitate, there is a lack of 
adequate knowledge that supports this approach. 
There is no evidence to support the use of fibrinogen 
over the other two products, as a recent Cochrane 
review revealed weak evidence to support fibrinogen 
concentrate in patients with bleeding.40

Although the theoretical benefit of fibrinogen 
supplementation to treat hypofibrinogenemia 
appears obvious, there is scarce evidence to support 
this practice, and it is unknown what the optimal 
fibrinogen replacement product is in the neonate. When 
cryoprecipitate is not available, fibrinogen concentrate is 
sometimes used to treat acquired hypofibrinogenemia. 
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However, there is no consensus on fibrinogen 
concentrate indications, thresholds, and doses for this 
product in the European statements or guidelines.41 In 
some neonatal intensive care units in Portugal, where 
cryoprecipitate is not available, fibrinogen has been 
used as replacement therapy for hypofibrinogenemia 
with satisfying results. 
Fibrinogen concentrate use in neonates seems to have 
several advantages, compared to cryoprecipitate, it 
can be administered more quickly, there is a smaller 
infusion of volume (1-3.5 mL/kg, compared to 5-10 
mL/kg for cryoprecipitate), it has a superior pathogen 
safety profile, and low rates of adverse effects. 
Moreover, it only requires refrigeration for storage.42 
Regarding dosing recommendations, it depends on 
the fibrinogen concentrates on the market, and it 
is therefore recommended to consult the individual 
product information for specific dosing advice.41

Cryoprecipitate 
Cryoprecipitate is used as a more concentrated source 
of fibrinogen than fresh frozen plasma and is primarily 
indicated when the fibrinogen levels are low. Transfusion 
is usually performed for fibrinogen levels < 80-150 mg/
dL (depending on reference values for gestational and 
postnatal age).13,43 There are several recommended 
dosages of cryoprecipitate transfusion that range from 
2 mL/kg to 15 mL/kg.43 Neonatal hypofibrinogenemia 
is most likely to be acquired due to disseminated 
intravascular coagulation or liver dysfunction. However, 
severe congenital hypofibrinogenemia may also occur.13 

Although some authors believe that cryoprecipitate 
should be administered in the presence of isolated 
hypofibrinogenemia,43,44 neonates tend to have lower 
fibrinogen levels without an increased bleeding risk. 
Therefore, most guidelines do not advise the correction of 
asymptomatic hypofibrinogenemia.42 Transfusions seem 
to be acceptable in the presence of hypofibrinogenemia 
and bleeding or hypofibrinogenemia before major 
surgery (eg neonatal cardiac surgery).13,36 When there 
is an acquired and severe hypofibrinogenemia, and 
there is a high risk of bleeding, transfusion can also 
be considered.42 The optimal fibrinogen replacement 
product in neonates is still unknown, and Table 5 
compares the two possible products that can be 
administered in this clinical scenario.

Consequences of  prolonged 
coagulation times

Neonates, especially those born preterm, are at high 
risk of bleeding. Intraventricular hemorrhage is a serious 
complication that has a multifactorial etiology.47 It has 
been suggested that coagulation disorders may play 
a role. The study of the level of factor VIIa and its 
effects on thrombin in preterm and full-term children 
concluded that the effects of factor VIIa on factor 
II in preterm infants could lead to an increased risk 
of bleeding.48 In another study with a cohort of 195 
neonates, no abnormal coagulation value, either alone 
or in combination, was able to predict hemorrhage 

Table 5. Comparison between cryoprecipitate and fibrinogen

Fibrinogen Cryoprecipitate

Composition 

Fibrinogen: 20 g/L. Each vial (50 mL) of fibrinogen contains 
1.0 g (range = 0.9-1.3 g)
>> Standardized fibrinogen content
Purified fibrinogen 
- Human albumin
- Arginine hydrochloride

Fibrinogen (varies widely): 3-30 g/L per unit. Varies 120-796 
mg/15 mL 
Non-purified product
Other components:
- Fibronectin 
- Platelet microparticles
- Coagulation factors VIII, XIII
- von Willebrand factor

Storage Lyophilized can be stored at room temperature >> allowing 
for easy storage, reconstitution, and administration

Frozen state >> maintained and shipped in a frozen state and 
then thawed and pooled before administration

Administration Reconstitution in minutes can be rapidly administered to 
patient afterward

Kept frozen at -20ºC
Thawed in 30-45 minutes
Can be rapidly administered to the patient afterward

Total volume 50 mL for 1 g vial 70-120 mL for a 10 unit pool

Shelf-life ≤ 24 hours after reconstitution (less wastage) < 4-6 hours after thawing 
(more wastage)

Safety
Virally inactivated (pasteurization) 
Pooled plasma from thousands of donations, a higher 
number of donor exposure

Does not undergo pasteurization or viral inactivation
Multiple single donor units of cryoprecipitate (typically 5-6 
units) are combined into a single pooled unit 

Adapted from: Huisman EJ, et al Pediatric fibrinogen part I. Pitfalls in fibrinogen evaluation and use of fibrinogen replacement products in children. Front Pediatr 2021;9:617500,42 Callum J, 
et al. Effect of fibrinogen concentrate vs cryoprecipitate on blood component transfusion after cardiac surgery. JAMA 2019;322:1966,45 and Novak A, et al. Do we still need cryoprecipitate? 
Cryoprecipitate and fibrinogen concentrate as treatments for major hemorrhage - how do they compare? Expert Rev Hematol 2018;11:351-60.46
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(intraventricular, gastrointestinal, or pulmonary) during 
the first week of life.15 It was found that day one 
aPTT and PT values of 160 preterm infants were not 
associated with intraventricular hemorrhage.2 This link 
remains debatable, and there is uncertainty about the 
role of specific coagulation factors in the etiology of 
intraventricular hemorrhage persists.14

Conclusions

Neonatal intensive care units should use evidence-
based reference ranges for coagulation tests (aPTT, PT, 
fibrinogen) for preterm and full-term infants taking into 
account gestational and postnatal age and establishing 
evidence-based guidelines for transfusion to minimize 
the adverse effects and product wastage. Indications 
for transfusion should be clear. Although the indications 
for fresh frozen plasma usage are well established, 
there is still debate regarding the product of choice 
when treating hypofibrinogenemia. Routine coagulation 
testing on neonatal intensive care unit admission 
should be avoided as it could lead to increased plasma 
derivative administration without evidence of benefit. 
Further studies should be conducted to better define 
reference ranges and indications for transfusion. 
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Resumo:
Os níveis normais de fatores de coagulação em recém-
nascidos são em geral inferiores, o que leva a tempos 
de coagulação prolongados, nomeadamente o tempo de 
protrombina e o tempo de tromboplastina parcial ativada. 
Estes exames são pedidos frequentemente nas unidades de 
cuidados intensivos neonatais e é comum estarem alterados. 
No entanto, estas deficiências nos fatores de coagulação 
são fisiológicas. A hemostasia do desenvolvimento é 
um processo que leva a um aumento progressivo dos 
níveis de fator de coagulação desde o nascimento até a 
idade adulta. É fundamental definir valores de referência 
apropriados para o tempo de tromboplastina parcial 
ativada, tempo de protrombina e níveis de fibrinogénio para 
evitar transfusões desnecessárias. Os médicos tendem a 
transfundir recém-nascidos profilaticamente na presença de 
resultados alterados nos testes na tentativa de corrigir essas 
deficiências e diminuir o risco de hemorragia. Como essas 
alterações não estão associadas a um risco aumentado de 
hemorragia, nomeadamente de hemorragia intraventricular, 
a maioria dos recém-nascidos não necessita de transfusão 

de produtos plasmáticos. Na realidade, a transfusão de 
hemoderivados tem riscos, e os recetores de transfusões 
devem ser cuidadosamente selecionados. Esta revisão 
tem como objetivo determinar os valores do intervalo de 
referência para o fibrinogénio e os tempos de coagulação 
(tempo de protrombina e tempo de tromboplastina parcial 
ativada) em recém-nascidos. Além disso, procurou-se 
identificar as indicações específicas para a transfusão de 
derivados do plasma. Esta revisão salienta a necessidade de 
intervalos de referência baseados em evidência para testes 
de coagulação (tempo de tromboplastina parcial ativado, 
tempo de protrombina, fibrinogénio), de prematuros e 
nascidos de termo, bem como a importância de estabelecer 
orientações universais para as transfusões de produtos 
plasmáticos para garantir uma abordagem clínica uniforme.
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tratamento; Fatores de Coagulação Sanguínea/
administração & dosagem; Recém-Nascido; Transfusão de 
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BOOK REVIEW

Here is a book1 every doctor needs to read.
A book on celiac disease is always an asset for 
disseminating knowledge on this disease. The 
Portuguese editor of this worthwhile book has brought 
pride to Portuguese pediatricians, the Sociedade 
Portuguesa de Pediatria, and the Sociedade Portuguesa 
de Gastroenterologia, Hepatologia e Nutrição Pediátrica.
The editors of the book are Professor Isabel Polanco from 
Spain, who has dedicated her professional life to celiac 
disease, and Dr. Jorge Amil Dias, the current president 
of the College of Pediatrics of the Ordem dos Médicos. 
Dr. Jorge Amil Dias is also the most internationally 
renowned Portuguese pediatric gastroenterologist 
and the past secretary and treasurer of the European 
Society for Paediatric Gastroenterology Hepatology and 
Nutrition (ESPGHAN).
The Portuguese Journal of Pediatrics has invited me for 
this book review. 
The editors authored the first chapter. Dr. Ana Fernandes 
and Professor Ana Isabel Lopes from Portugal authored 
a chapter. Professor Isabel Polanco invited colleagues 
from Spain to write seven chapters. The book also 
includes chapters authored by Italian colleagues such 
as Carlo Catassi, Riccardo Troncone, and Stefano 
Guandalini. Professor Raanan Shamir from Israel, the 
former ESPGHAN president, also penned a chapter. 
The book consists of 16 chapters: 
- Celiac disease: background; 
- Epidemiology of celiac disease; 
- Classical and non-classical forms of celiac disease in 
pediatrics; 
- Immunopathogenesis of celiac disease; 
- Autoimmunity and celiac disease; 
- Value and use of serologic markers of celiac disease; 
- Histopathological assessment of celiac disease; 
- Value and use of genetic test of celiac disease; 
- Gluten-free diet; 
- Follow-up of pediatric patients with celiac disease; 

- Celiac disease prevention; 
- How to organize the transition from pediatric care to 
adult health care; 
- New therapeutic strategies in celiac disease; 
- Quality of life in celiac disease; 
- New fields of research in celiac disease; 
- Non-celiac wheat sensitivity. 
As an additional contribution to spreading knowledge 
about celiac disease in Portugal, this high-quality book 
offers good information. Hence, this book review, 
provided by the Portuguese Society of Pediatrics, aims 
to publicize this informative book to all pediatricians to 
extend their knowledge of celiac disease. 
I wish the Sociedade Portuguesa de Gastroenterologia, 
Hepatologia e Nutrição Pediátrica would do the same 
since the editor Dr. Jorge Amil Dias has been a former 
president and associate of this society.
As the editor and president of the College of Pediatrics, 
Dr. Jorge Amil Dias could help disseminate this book to 
the Portuguese societies of gastroenterology, neurology, 
gynecology and obstetrics, dermatology, orthopedics, 
hematology, and the associations of general and family 
medicine, stomatology and dentistry, and the Associação 
Portuguesa de Celíacos, thus, contributing to increasing 
the diagnostic skills and bringing the celiac disease 
incidence closer to its prevalence in Portugal.
I congratulate Dr. Jorge Amil on being the editor of 
a book covering several topics on one of the most 
prevalent autoimmune diseases. Even if this book can 
help a doctor diagnose a single celiac patient, it would 
be worth the work since saving a life is what really 
matters the most.
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CASE REPORT

Introduction

Feeding problems in infants and toddlers are very often 
reported by caregivers. Even though most of these 
difficulties are temporary, some may persist, and we 
may be dealing with a feeding and eating disorder.1,2

In terms of diagnostic nosology, clinical definitions have 
been in constant progress. Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5) describes 
avoidant/restrictive food intake disorder (ARFID) as 
an eating disturbance that leads to inadequate intake 
of a normal range of foods resulting in weight loss, 
nutritional deficiency, dependence on nutritional 
supplements and/or marked interference with 
psychosocial functioning. This disturbance can include 
an apparent lack of interest in eating or food, concern 
about aversive consequences of eating, or avoidance 

based on the sensory characteristics of the food.3 

The infant or child refusal to eat certain foods with 
specific tastes, textures, temperatures, or smells was 
previously known as sensory food aversion.4,5 To meet 
ARFID criteria, other psychiatric disorders and general 
medical conditions must be excluded.3 In avoidant/
restrictive food intake disorder criteria, the age of 
onset, symptoms, severity and evolution are variable, 
which leads to the assumption that they will probably 
correspond to different disorders, each requiring their 
own therapeutic interventions. 
Due to the complexity and multifactorial etiology 
of feeding disorders in infants and toddlers, a 
multidisciplinary approach is frequently required.3,6 A 
pediatric assessment should be considered to rule out 
possible medical conditions or provide support when 
nutritional intake is at risk.1
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Abstract

Avoidant/restrictive food intake disorder is an eating disturbance that causes many challenges for both parents and 

clinicians. This study describes the cases of two children with early onset of severe feeding problems related to sensory 

dysfunction and the need for enteral nutrition. A multimodal intervention was required with the involvement of pediatricians, 

gastroenterologists, and child psychiatrists. Some interventions included sensory integration and speech therapies, and 

individual and family-oriented psychotherapy. Moreover, avoidant/restrictive food intake disorder can develop at a very early 

age, with great severity, and may have a huge impact on children and their families. It requires a multidisciplinary, longstanding, 

and individually tailored treatment approach.

Keywords: Avoidant/Restrictive Food Intake Disorder/diagnosis; Avoidant/Restrictive Food Intake Disorder/treatment; 

Avoidant/Restrictive Food Intake Disorder/psychology; multidisciplinary; adolescent; child; infant

Keypoints

What is known:
- Avoidant/restrictive food intake disorder is an eating disturbance 
that can develop at an early age with great severity.
- Sensory dysfunction may be one of the underlying causes of the 
avoidant/restrictive food intake disorder.

 

What is added:
- A multidisciplinary and longstanding approach is required, and 
interventions may include sensory integration therapy as well as 
individual and family emotional support.

http://orcid.org/0000-0003-2818-182
http://orcid.org/0000-0003-2955-208
http://orcid.org/0000-0001-8688-5169
http://orcid.org/0000-0002-4194-7095
http://orcid.org/0000 0002 8977 2626
http://orcid.org/0000-0002-2389-0144
http://orcid.org/0000-0001-8646-3994


519Portuguese Journal of  Pediatrics

Severe Avoidant Restrictive Food Intake Disorder

The treatment of feeding disorders should be adapted 
to the child individual characteristics and may include 
interventions from multiple healthcare professionals, 
such as pediatricians, pediatric gastroenterologists, 
psychologists, child psychiatrists, and occupational 
and speech therapists. In severe cases, nasogastric 
or gastrostomy feedings have to be considered as a 
treatment option.6

In this report, we describe the cases of two children 
with early onset feeding problems related to sensory 
dysfunction and their follow-up to the present date.

Case Report

Case 1
Pediatric intervention
A 9-month-old girl was referred to the hospital due to 
feeding refusal and failure to thrive. She was a first-born 
child of healthy non-consanguineous parents, had no 
relevant past health issues, and was breastfed since 
birth. Even though she needed the mother insistence 
to eat, she had an appropriate weight progression. The 
feeding difficulties progressively worsened since the girl 
was five months old. She refused to breastfeed initially 
and later refused to take the bottle, spoon, or pacifier. It 
was easier to feed her when she was asleep.
She frequently and easily choked when forced to eat or 
when a lumpy texture was offered. 
Growth was compromised at 8 months of age, crossing 
from percentile (P) 25-50 to below P5 for weight at 
6 months, and from P25 percentile to below P5 in 
length. However, she was an active and curious baby 
with normal development, and the remaining physical 
examinations were unremarkable. 
A thorough assessment was performed, including 
hemogram, ionogram, urea, glucose, total proteins 
and electrophoresis, hepatic and renal function, 
iron, ferritin and total iron binding capacity, 
cholesterol and triglycerides, capillary blood gas 
analysis, immunoglobulins, antigliadin, antireticulin, 
antiendomisium and antitransglutaminase antibodies 
- immunoglobulin (Ig) A and IgG -, thyroid function, 
radioallergosorbent test and specific IgE to cow milk 
protein. Other examinations included tests of sweat, 
fecal elastase, seric leptin, lactate and ammonia, plasma 
and urinary amino acids dosing, and chromatography 
of organic urinary acids. The results were all normal. 
The radiological esophago-gastro-duodenal study 
showed no anatomic or functional abnormalities. 
An upper gastrointestinal endoscopy with duodenal 
and gastric biopsies were performed with normal 

histology. Additional examinations included pHmetry, 
chest radiography, echocardiogram, electrocardiogram, 
abdominal and renopelvic ultrasound, and brain 
magnetic resonance. The results of all examinations 
were normal.
Subsequently, the patient was referred for assessment 
by a child and adolescent psychiatrist to determine the 
behavioral etiology of the condition.
With the worsening of the nutritional status a nasogastric 
tube was placed. When she was 20 months old, she 
continued to refuse to be fed and a percutaneous 
endoscopic gastrostomy (PEG) was performed. However, 
she was eating progressively increasing amounts of food 
at 6 years old, which led to removing the PEG. 
At the age of 17, she keeps a healthy diet, although she 
still shows some food selectivity. She weighs 48.8 kg and 
her height is 153.5 cm (in the context of a short family 
stature) with a body mass index (BMI) of 20.5 kg/m2 

(P43). No nutritional deficits were found at this time, 
and she presents good school performance and has 
regular physical activity.

Child psychiatric intervention 
The intervention started at 11 months old, during 
hospital admission. A detailed feeding history was 
collected while observing mother-child feeding 
interaction. The girl had a nasogastric tube placed 
and she allowed her mother to feed her with some 
soup spoons, but she dropped some soup or actively 
avoided the spoon. Apart from the feeding moments, 
the baby presented good interaction with her mother 
and she was interested in exploring the environment. 
The mother described her lack of appetite and used 
several strategies to deal with her increasing feeding 
difficulties, such as walking around with the baby on 
her lap, using the feeding bottle, feeding her while she 
was asleep, or forcing the spoon inside her mouth and 
immediately covering it with the pacifier. Food refusal 
and intolerance to food textures were observed in 
all contexts (house, kindergarten, hospital) and with 
different caregivers.
The intervention consisted in providing emotional 
support to the mother and establishing a behavioral 
approach with the child that focused on reducing stress, 
eliminating all coercive actions, and helping her to 
experience pleasure during mealtimes. Unfortunately, 
although some improvement occurred, it was not 
enough to prevent the need for a gastrostomy.
She started speech therapy and an oral desensitization 
promoting program was implemented at kindergarten. 
A positive evolution was achieved and, by the age of 
6, the gastrostomy was removed. Nevertheless, meals 
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were time-consuming and food selectivity persisted. 
She described her feelings towards food as “it strikes 
me… when I have food in my mouth”. Due to this oral 
hypersensitivity, to improve her chewing and swallowing 
skills.
Despite all the therapies, the evolution in food 
diversification was slow, and she still complained about 
the texture or flavor of food. For example, she used 
to swallow small pieces of food with water without 
chewing them. 
As an adolescent, she avoided some social situations 
due to her persistent eating problems. However, she 
was supported to develop healthier coping skills with a 
positive impact on her emotional and social interaction 
status.

Case 2
Pediatric intervention
A 2-month-old boy was admitted to the hospital due 
to persistent vomiting. He was born at term after 
an uneventful pregnancy and delivery. There were 
no hypoglycemia or feeding disturbances during the 
neonatal period. He was exclusively breastfed for 10 
days and afterwards with formula, and then he started 
pouring his milk and vomiting.
At hospital admission, he had a normal physical exam 
and no evidence of cow milk allergy (nor response 
to extensive-hydrolyzed formula after a four-weeks 
trial). The radiologic esophago-gastro-duodenal study 
revealed reflux, for which he was given esomeprazole 
and domperidone without improvement. Metabolic 
work-up showed high lactate (3.40-4.11 mol/L) and high 
pyruvate (lactate to pyruvate ratio ~30) in the glucose 
overload test, with normal ammonia, acylcarnitines, 
plasma and urinary amino acids and urinary organic 
acids with Krebs cycle metabolites and ketonuria.
Six months later, due to food refusal, the boy was fed 
by nasogastric tube, with persisting vomiting. An upper 
gastrointestinal endoscopy was performed which was 
normal. Despite unsatisfactory weight evolution, height 
or cephalic perimeter were affected. Another upper 
gastrointestinal endoscopy (9 months of age) showed 
discrete congestion of the distal esophagus and small 
duodenal erosions, with discrete and nonspecific 
duodenal inflammatory process, without identification 
of microbial agents or esophageal mucosa damage. 
At 20 months of age, he still refused eating, and a 
percutaneous endoscopic gastrostomy was performed, 
which was later removed at the age of 5.
Due to persistent hyperlacticaemia he underwent a 
muscle biopsy that showed variable size fibers with 

atrophy, ultrastructure with increased mitochondria, 
and distorted matrix structure with mitochondrial 
inclusions and other fibers with lipidic inclusions, without 
respiratory chain complex deficiency. Brain magnetic 
resonance was normal, and the genetic studies did not 
confirm a primary mitochondrial disease or any other 
cause for his mitochondrial dysfunction.

Child psychiatric intervention
When the boy was 7 months old, he was referred to 
a child psychiatrist to evaluate the possibility that 
parental anxiety or a previous bad experience with 
feeding could explain his eating behavior. He was a 
happy baby and easily engaged in interaction with his 
parents. No relationship disturbance between the child 
and his parents was found. Even so, the parents were 
very focused in the feeding moments and had both 
interrupted their jobs to stay home with the baby. They 
were offered psychotherapeutic sessions with the child 
to help them manage their feelings and anxiety and 
provide moments of shared pleasure with the child.
At 12 months old, the boy showed a global developmental 
delay, with higher negative impact in the language / 
listening, eye and hand coordination and gross motor 
skills. The infant / toddler sensory profile showed 
impairments in multiple sensory areas (textures, strong 
smells, relevant oral hypersensitivity). Around 33 
months old, the patient showed excessive motor activity 
and could persist in tasks only for a short time, which 
led to the diagnosis of a sensory processing disorder. At 
this point, the vomiting episodes diminished, he went 
to kindergarten and started speech therapy and sensory 
integration therapy. 
At this point, the boy started showing oppositional 
behavior towards his parents. He began to show greater 
interest in food and had less frequent episodes of 
vomiting, despite some occasions of food refusal. He 
stopped using the PEG at dinner and lunch. Nonetheless, 
he swallowed his food without chewing and used to eat 
very slowly. At 4.5 years old, he threw up only the food 
that was introduced through the PEG. Therefore, at 5 
years old, it was decided to remove it. He started to eat 
solid foods when he was 7 years old.
Later he was diagnosed with attention deficit 
hyperactivity disorder and his parents complained 
of his dysregulated behavior and anxiety at school. 
Considering the comorbidity with anxiety disorder 
he started atomoxetine with positive results and was 
referred for psychological intervention. The eating 
behavior was no longer an issue.  

Severe Avoidant Restrictive Food Intake Disorder
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Discussion

The clinical cases described above are severe 
presentations of avoidant restrictive food intake disorder 
with a potentially fatal outcome. Both children showed 
an apparent lack of interest in eating, feeding refusal 
and avoidance based on the sensory characteristics of 
the food, in the absence of severe medical conditions. 
Frequent vomiting aggravated oral discomfort and 
contributed to the refusal to eat as a form of precluding 
contact with food. At the time they were evaluated, they 
met sensory food aversion criteria, which is a recent and 
broad category that captures a large range of clinical 
presentations.
When a sensory-based feeding problem is identified, 
sensory integration therapy should be the treatment of 
choice to promote sensory modulation, which involves 
modification of the child sensory diet.7 However, the 
simultaneous application of sensory integration with 
other strategies makes it difficult to evaluate its real 
efficacy.8 Although used in both cases, sensory integration 
therapy may have been initiated too late and affected the 
outcome in both patients negatively. However, a greater 
impact was observed in the first case. 
Both children needed enteral nutrition at a sensitive 
period for developing feeding skills, which could lead to 
difficulties in the transition to normal oral feeding and risk 
of tube dependency.9 For these reasons, this nutritional 
mode must be administered only for the shortest 
possible period. For some caregivers, the use of enteral 
nutrition may result in an improvement in the quality of 
life. However, it can cause intense grief, frustration, and 
high levels of stress in many individuals.10,11 This was the 
case in both studied children, and there was a need for 
additional support from the mental health team.
Based on the evidence, a big percentage of children with 
severe feeding problems may continue to show them 
later in life and experience emotional and behavioral 
difficulties with the eviction of social activities. A study 
showed that, 71% of children at four years and even 
more at eight years of age still had feeding problems.12,13 
In our first case, progress was very gradual, and the food 
selectivity was never resolved. However, in the second 
case, the child eating symptoms resolved favorably.
Both children benefited from mental health interventions 
that aimed to help them deal with several developmental 
challenges, oppositional problems, peer interaction 
difficulties, embarrassment, low self-esteem, and anxiety. 
A severe feeding disorder can also greatly impact parent-
child relationship because parents may feel responsible 
for their child problem, and the inability to provide 
physical nourishment can diminish self-confidence 

in their parenting skills.14 That is why parents were 
given emotional support and help to cope with their 
anxiety and improve their parenting skills, considering a 
coercion pattern during mealtimes in the first case and 
a permissive style that became more evident over time, 
in the second one.
There is still much to know about the different clinical 
presentations of ARFID, including the role of the various 
etiological factors and risk factors. The filling of these 
knowledge gaps will help provide better treatment 
to very young children with this diagnosis, especially 
those with severe symptoms and little verbal capacity 
to explain their difficulties. Considering the important 
role of sensory difficulties in the etiology of some 
presentations of ARFID, we also highlight the importance 
of providing manual-based treatments based on sensory 
integration therapy.15 Until then, treatment approaches 
have to be focused on mitigation of symptoms, use of 
nutritional supplements, and provision of emotional 
support to both parents and children. 
In summary, it is relevant to underline that avoidant 
restrictive food intake disorder can develop at a 
very early age, with great severity, and requires a 
multidisciplinary, longstanding, and individually tailored 
treatment approach.
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A perturbação de ingestão alimentar evitante/restritiva é 
uma perturbação da alimentação que traz vários desafios 
aos pais e aos médicos. Os autores descrevem dois casos 
de crianças com problemas alimentares graves e de 
início precoce, relacionados com disfunção sensorial e 
com necessidade de nutrição entérica. Foi necessária uma 
intervenção multimodal com pediatras, gastroenterologistas 
e pedopsiquiatras. Algumas das intervenções incluíram 
terapias de integração sensorial e terapias da fala, bem 
como psicoterapia individual e de intervenção familiar. A 
perturbação de ingestão alimentar evitante/restritiva pode 

ter apresentações graves e desenvolver-se em idades muito 
precoces, condicionando um grande impacto nas crianças 
e suas famílias. Requer uma abordagem individualizada, 
duradoura e multidisciplinar.

Palavras-Chave: Perturbação de Ingestão Alimentar 
Evitante/ Restritiva/ diagnóstico; Perturbação de Ingestão 
Alimentar Evitante/ Restritiva/ tratamento; Perturbação 
de Ingestão Alimentar Evitante/ Restritiva/ psicologia; 
multidisciplinar; adolescente; criança

Abordagem Multidisciplinar da Perturbação de Ingestão Alimentar Evitante/Restritiva Grave:
Relato de Dois Casos
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Introduction

Cytomegalovirus (CMV) infection is the most common 
congenital infection worldwide1 and seems to be 
an important cause of postnatal-acquired infection. 
Mother to child virus transmission can occur during 
pregnancy (congenital cytomegalovirus infection), 
childbirth (perinatal cytomegalovirus infection), or 
after birth (postnatal cytomegalovirus infection) from 
maternal breast milk, blood transfusion, or horizontal 
transmission by close contact. Infected breast milk is the 
major source of infection during the first year of life.4 

The risk of acquired-CMV infection transmitted through 
breast milk is higher in countries with a high prevalence 
of cytomegalovirus immunoglobin (Ig) G positive 

women, with CMV deoxyribonucleic acid (DNA) being 
detected in breast milk of about 95% of cytomegalovirus 
seropositive mothers.4 Usually, acquired-CMV infection 
is asymptomatic, especially in term infants. However, 
preterm infants may present with a sepsis-like syndrome 
and multiple organ involvement. We report a case of 
severe cytomegalovirus infection, presenting as a sepsis-
like syndrome with pneumonitis, colitis, hepatomegaly, 
and thrombocytopenia in an extremely low birth weight 
infant, following postnatal viral acquisition. The aim 
of this report is to call attention for this rare, but 
potentially fatal entity. 
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Abstract

Cytomegalovirus infection is one of the most common congenital infections worldwide. Moreover, it seems to be an 

important cause of postnatally acquired infection. Perinatal transmission can occur intrapartum (from the birth canal), from 

a blood transfusion, via maternal breast milk, or from close contact with infected people. The risk of breast milk-acquired 

cytomegalovirus infection is higher in countries with a high prevalence of cytomegalovirus immunoglobulin G-positive women. 

Usually, acquired cytomegalovirus infection is asymptomatic, especially in term infants. However, preterm infants can present 

with a sepsis-like syndrome and multiple organ involvement. A high index of suspicion is required to make an early diagnosis. 

Therapeutic guidelines for symptomatic postnatal cytomegalovirus infection are not yet available. More studies are required 

to understand the long-term sequelae of postnatally acquired cytomegalovirus infection and know which is the best strategy 

to avoid cytomegalovirus post-natal transmission.   

Keywords: Cytomegalovirus Infections/complications; Cytomegalovirus Infections/transmission; Infant, Extremely Premature; 

Infectious Disease Transmission, Vertical; Milk, Human 

Keypoints

What is known:
- Screening for cytomegalovirus infection in preterm neonates 
should be performed more frequently.
- Diagnosis of postnatal cytomegalovirus infection in the preterm 
neonate may be challenging and implies a negative polymerase 
chain reaction before three weeks of age.
 

What is added:
- Refrigeration of breast milk decreases the rate of transmission 
but does not eliminate it completely, maintaining its beneficial 
properties.
- Further studies are required to determine the timing and optimal 
duration of treatment, as well as long-term follow-up to ascertain 
the impact of the disease. 
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Case Report

A 42-year-old twin pregnant woman, an Indian native, 
was admitted to the hospital with premature rupture of 
membranes at a gestational age of 23 weeks. Extremely 
low birth weight first twin male infant was delivered 
by cesarean section at 26 weeks of gestation, weighing 
875 g. He required treatment with surfactant on the 
first day of life and invasive mechanical ventilation 
until day 19. He was extubated following a course of 
systemic steroids. Enteral nutrition with own mother 
breast milk and donor human milk was started on day 
two. Expressed breast milk was frozen at -20ºC for 
at least 72 hours from the seventh day of life, before 
administration, according to the local protocol. Donor 
milk was first frozen at -20ºC for at least 72 hours, 
followed by a pasteurized process, where breast milk 
was heated at 62ºC for 15 seconds. In the first days of 
life (days two, 10, and 24), he received irradiated and 
leucodepleted red blood cell transfusions for anemia. 
On day 25, his general condition started to deteriorate 
with decreased activity, poor peripheral perfusion, severe 
episodes of apnea, bradycardia requiring re-intubation, 
and invasive ventilation. Late sepsis was suspected, 
and empiric antibiotic treatment with vancomycin and 
gentamycin was started after obtaining one peripheral 
blood culture, tracheal aspirate, and urine cultures. 
By this time, he had a percutaneous central venous 
catheter inserted on day five of life. Staphylococcus 
capitis was isolated in blood cultures, and treatment 
was adjusted. 
Despite adequate antibiotic treatment, his condition 
worsened. Chest radiography showed new lung 
infiltrates, and laboratory results revealed sustained 
thrombocytopenia (minimum 14 x 109 cells/L), in 
need of twice-daily platelet transfusion, and increased 
C-reactive protein (maximum 125.7 mg/L). At this point, 
cytomegalovirus and fungal infections were suspected. 
However, cytomegalovirus polymerase chain reaction 
in urine and fungal polymerase chain reaction in blood 
were both negative. On day 32, he developed severe 
abdominal distension and hepatomegaly, along with 
hypoalbuminemia (17 g/L), worsening respiratory 
distress, and increased oxygen requirements. Abdominal 
ultrasound showed large-volume ascites, intestinal wall 
thickening with hypomotility, but no signs of bowel 
perforation. 
Empirical antibiotic treatment for necrotizing 
enterocolitis was started, with piperacillin-tazobactam 
and metronidazole. Since then, there was a significant 
clinical deterioration, with refractory hypoxemia (but no 
signs of pulmonary hypertension on cardiac ultrasound) 

and hypotension requiring aminergic support. As a 
result, a paracentesis was performed. 
Ascitic fluid was clear, without any signs of blood, feces, 
or pus, and on the laboratory analysis, it presented 
the characteristics of a transudate. Cultures of ascitic 
fluid were sterile. Despite broad-spectrum antibiotics, 
his condition kept worsening, with increasing 
inflammatory markers (leukocytosis 20.45 x 109 cells/L, 
neutrophiles 10.8 x 109 cells/L, C reactive protein 113.2 
mg/L), persistent thrombocytopenia, pneumonitis, 
hepatomegaly (with a slight increase in transaminases), 
and colitis. Considering the infant atypical clinical picture 
for necrotizing enterocolitis and despite a previous 
negative result, CMV polymerase chain reaction in urine 
was repeated and turned out to be positive with a high 
viral load: urine 98 482 707 IU/mL, blood 78 000 IU/
mL (4.9 log10). His mother was cytomegalovirus IgG 
seropositive, and polymerase chain reaction testing for 
CMV in the blood of Guthrie card taken on the sixth day 
of life was negative. Cytomegalovirus analysis of the 
mother milk was not performed. 
Other important routes of transmission were 
considered less probable. Donor milk underwent a 
freezing process and short-term pasteurization before 
administration, and all transfused blood was submitted 
to leukoreduction, both inducing a virtually total 
cytomegalovirus eradication. Horizontal transmission 
of the virus was difficult to roll out and could not be 
completely excluded.   
Considering the patient critical condition, antiviral 
therapy with intravenous ganciclovir was started on day 
45 (12 mg/kg body weight in two daily doses), with a 
rapid and sustained improvement. One week after the 
beginning of anti-viral therapy, the infant had a complete 
resolution of ascites and hepatomegaly, with laboratory 
tests back to normal range, including platelets count, 
as well as C reactive protein, and liver function tests. 
The respiratory status also improved, being extubated 
to nasal continuous positive airway pressure on the 
12th day of treatment. He completed a total of three 
weeks of intravenous ganciclovir, switching to oral 
valganciclovir (16 mg/kg body weight twice a day) on 
day 68, which was maintained for a total of six months, 
with parental consent.
After 18 days of treatment, viral load significantly 
decreased to 560 IU/mL (2.70 log10). There were no side 
effects related to ganciclovir or relapse of the infection. 
The patient was discharged on the 101st day of life (8 
days of corrected age), weighing 2445 g (percentile 
1), with moderate bronchopulmonary dysplasia and 
sequelae of treated bilateral stage IV retinopathy of 
prematurity. Cerebral ultrasound examination at 40 
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weeks of corrected gestational age was normal, and 
cerebral magnetic resonance obtained at 12 months 
of age (9 months of corrected age) revealed discrete 
signs of periventricular leukomalacia. Acoustic evoked 
potentials were normal at 6 months of corrected age. 
At 11 months of age (8 months of corrected age), 
neurological and developmental assessments showed 
mild abnormalities in muscle tone, maintaining the 
physiotherapy intervention program. 

Discussion

Postnatal cytomegalovirus infection transmitted 
by human milk is estimated to occur in 22.8% of 
the premature infants of seropositive mothers, with 
a symptomatic disease in 0%-34.5% of them.5 As 
maternal antibodies are passively acquired mainly after 
28 weeks of gestation,6 the disease is more severe in 
very preterm babies. In addition, the developmentally 
immature preterm immune system may facilitate viral 
pathogenicity.3 Diagnosis of postnatal cytomegalovirus 
infection in preterm may be challenging because its 
unspecific symptoms are frequently attributed to other 
infectious causes that are common in this age group. 
The most common manifestations are hepatitis, 
bone marrow suppression (thrombocytopenia and/
or neutropenia), bowel inflammation (necrotizing 
enterocolitis, volvulus, colitis), and pneumonitis.1,4,7-9 
Cytomegalovirus-related sepsis-like syndrome is a rare 
condition, with a median incidence of only 4%,9 which 
implies a high level of suspicion to make the diagnosis. 
In this case report, the clinical presentation resembled 
sepsis, which was supported by Staphylococcus capitis 
identification in blood cultures. Worsening symptoms 
despite adequate treatment led to cytomegalovirus 
screening at 4 weeks of age, which came back 
negative. Two weeks later, in face of severe refractory 
multisystemic disease, cytomegalovirus polymerase 
chain reaction testing was repeated, and a high viral load 
was detected. In congenital cytomegalovirus infections, 
higher CMV load was thought to be associated with late-
onset disease and adverse clinical outcomes.10 However, 
to our knowledge, there are no robust data describing 
any association between cytomegalovirus viral load and 
adverse clinical outcomes in post-natal acquired CMV 
infections.7,9

Differential diagnosis between congenital and postnatal 
cytomegalovirus after 3 weeks of age is difficult. 
Retrospectively diagnosing congenital cytomegalovirus 
relies on detecting the virus on the dried blood spot, 
collected as part of screening for congenital conditions. 

Diagnosis of postnatal acquired cytomegalovirus is based 
on the exclusion of congenital cytomegalovirus infection 
and detection of cytomegalovirus DNA, after day 21 
of life from body fluids (blood, urine, cerebrospinal 
fluid, saliva, or respiratory secretions).7 In this case, 
cytomegalovirus DNA polymerase chain reaction was 
negative in Guthrie card and also in the first urine sample 
tested for cytomegalovirus taken on the 31st day of life. 
These two findings together support the hypothesis of 
acquired postnatal cytomegalovirus infection.
Prevention of cytomegalovirus transmission through 
breast milk in preterm neonates has been a concern, 
and several methods have been tested. Freezing has 
proven to be effective in reducing the cytomegalovirus 
infection rate by about 78%, without modifying its 
beneficial nutrients and immunological properties.11 
However, it does not completely eliminate the virus, 
and some neonates will still be infected. Short-term 
(62oC-72ºC for 5-15 seconds) and long-term (62.5ºC 
for 30 minutes) pasteurization are both effective in 
preventing cytomegalovirus transmission. 
Nevertheless, only the short-term method allows 
the conservation of nutritional properties and 
immunological components of human milk. In our 
unit, all mothers of premature infants (born with less 
than 34 weeks of gestational age or less than 1500 g) 
are tested for cytomegalovirus serological status. Our 
prevention policy consists of refrigerating breast milk 
from seropositive mothers at -20ºC for 72 hours after 
the first week of lactation, following the beginning of 
viral shedding.4 Breast milk from donors was first frozen 
and then treated by the short-term pasteurization 
method (62ºC for 15 seconds) before administration. 
The risk of acquiring cytomegalovirus from banked 
breast milk from cytomegalovirus-positive donors is 
near zero.
However, freezing milk does not completely eliminate 
breast milk infectivity, and preterm born with a 
gestational age lower than 30-32 weeks or with less 
than 1500 g are at higher risk.4,9 There is no international 
consensus about the best strategy for this group of 
infants. The position of the American Academy of 
Pediatrics is that the benefits of fresh breast milk from 
seropositive mothers outweigh the risk of postnatal 
cytomegalovirus infection.12 However, the French 
Neonatal Society advises pasteurization of breast milk 
from seropositive mothers for infants born at less than 
28 weeks gestation (or 1000 g) until aged 31+6 weeks 
equivalent.13 A third of German and Austrian neonatal 
intensive care units also give pasteurized milk to infants 
less than 32 weeks gestational age or 1500 g.14 The risk of 
cytomegalovirus transmission from blood transfusions 
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nowadays is residual, but virtually possible. However, the 
universal use of leucodepleted and/or cytomegalovirus-
negative blood, nearly eliminates the risk of acquisition 
via this route,3 making it much less probable. Horizontal 
transmission of the virus, via close contact with an 
infected person is a possibility difficult to roll out in this 
case. This fact is a limitation in our report, and because 
breast milk from the mother was not tested. Although it 
cannot be completely excluded, it seems less probable, 
given all the infection prevention measures applied in 
neonatal intensive care units. Furthermore, in extremely 
low birth weight infants, the first source of postnatal 
cytomegalovirus transmission is through breast milk,4 
even if frozen before administration.          
Evidence for treatment in postnatal cytomegalovirus 
is sparse and based purely on case reports.3,9 The 
indication for treatment in postnatal cytomegalovirus 
infection would be to suppress active viremia and 
prevent destructive end-organ complications in 
severe life-threatening diseases.7,9 In preterm infants 
with severe life-threatening symptomatic postnatal 
cytomegalovirus infection, the use of ganciclovir and 
valganciclovir have been reported.3 In this patient, there 
was sustained improvement with ganciclovir, along with 
progressive and sustained reduction of viral load (560 
IU/mL after four weeks of therapy). The long persistence 
of cytomegalovirus in body fluids could be due to the 
immaturity of the immune system in newborns, who 
are unable to mount an effective cellular immune 
response.10 Oral valganciclovir was started, making a 
total of six-month therapy. There were no significant 
side effects. 
Long-term sequelae of postnatal cytomegalovirus 
infection are yet to be determined.9 However, so far, 

the prognosis seems favorable. A recent cohort study 
showed no adverse effects on the neurodevelopment 
of postnatal cytomegalovirus infection within the first 
six years of life, including sensorineural hearing loss.15 
Further studies are required to fully ascertain the long-
term effects of acquired cytomegalovirus infection and 
differentiate these from the consequences of extreme 
prematurity.
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Resumo 
A infeção por citomegalovírus é uma das infeções 
congénitas mais comuns a nível mundial, mas é também 
uma importante causa de infeção adquirida pós-natal. 
A transmissão perinatal pode ocorrer durante o parto, 
através de transfusões sanguíneas, do leite materno ou por 
contacto próximo com pessoas infetadas. O risco de infeção 
por citomegalovírus adquirido através do leite materno é 
superior em países com maior prevalência de mulheres 
positivivas para imunogloblina G para citomegalovírus. 
A infeção adquirida por citomegalovírus é geralmente 
assintomática, principalmente em recém-nascidos de 
termo. No entanto, em recém-nascidos pré-termo pode 

apresentar-se como um quadro semelhante a sepsis, com 
envolvimento multiorgânico. É necessário um alto índice 
de suspeição para fazer um diagnóstico precoce. Não 
existem orientações terapêuticas consensuais para a infeção 
sintomática pós-natal por citomegalovírus. São necessários 
mais estudos para compreender as sequelas a longo prazo 
da infeção adquirida por citomegalovírus e saber qual a 
melhor estratégia para evitar a sua transmissão pós-natal.

Palavras-Chave: Infecções por Citomegalovirus/
complicações; Infecções por Citomegalovirus/transmissão; 
Lactente Extremamente Prematuro; Leite Humano; 
Transmissão Vertical de Doenças Infecciosas

Infeção Adquirida por Citomegalovírus em Recém-Nascido de Peso ao Nascimento Extremamente 
Baixo com Síndrome Semelhante a Sepsis Grave
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Introduction

A periodic paralysis is a rare group of neuromuscular 
diseases related to a defect in the muscle ion channels 
characterized by sporadic episodes of painless muscle 
weakness that either occur spontaneously or through 
the involvement of dietary factors, physical activity, and 
insulin.1-4 It is classified as hypokalemic and hyperkalemic 
when episodes occur in association with low and high 
blood potassium levels, respectively.2-4

Although hypokalemic periodic paralysis is the most 
common paralysis, it remains a rare entity with an estimated 
prevalence of 1 in 100 000. Periodic paralysis may either 
be familial with an autosomal dominant transmission or 
acquired in patients with thyrotoxicosis. Clinical penetrance 
is often incomplete, especially in women.1,2

Mutation in the gene encoding the dihydropyridine-
sensitive calcium channel subunit alpha-1 (CACNA1S) in 
skeletal muscle is the most common genetic abnormality 
in hypokalemic periodic paralysis which is found in 
approximately 70% of patients.3,4 A mutation in the 
skeletal muscle sodium channel, SCN4A, may also be the 
cause of this disease.5,6 Families with the latter mutation 
show more complete clinical penetrance that affect 
both men and women equally.5

As with all periodic paralysis, attacks occur suddenly with 
general weakness while consciousness is preserved.2,3 
In hypokalemic periodic paralysis, the episodes begin 
in late childhood or early adolescence and vary in 
frequency and duration. Although the episodes usually 
last several hours, the duration can vary from minutes 
to days. The episodes can be triggered by rest after 
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Abstract

Periodic paralysis is a rare neuromuscular disease related to a defect in muscle ion channels and is classified as hypokalemic 

when occurring in episodes associated with low levels of potassium in the blood. A 12-year-old female adolescent was 

referred to the emergency department due to the sudden onset of tetraparesis. There were no signs of respiratory distress 

or difficulty breathing. Neurological examination showed grade II and grade III muscle strength in the lower and upper limbs, 

respectively. Osteotendinous reflexes were absent, while facial mimic was still present. The mother reported a family history 

of periodic hypokalemic paralysis affecting several family members. The patient was discharged 20 hours after therapy onset 

and medicated at home with daily acetazolamide and potassium chloride upon the onset of symptoms. A genetic study 

was performed in an index case. Periodic familial paralysis is a rare condition, the most common form of which is known 

as hypokalemia. This case report aimed to emphasize the importance of the patient clinical history and complete physical 

examination on the diagnosis of periodic familial paralysis.

Keywords: Adolescent; Hypokalemic Periodic Paralysis/diagnosis; Paralysis/geneticsParalysis/therapy

Keypoints

What is known:
- Hypokalemic periodic paralysis causes episodes of extreme muscle 
weakness typically early in childhood or adolescence. 
- Myopathy may develop in affected individuals, resulting in 
progressive muscle weakness in the proximal muscles of the lower 
limbs.
 

What is added:
- Due to their low prevalence in the general population, the 
experience with treatment has been obtained from the anecdotal 
reports.
- Better understanding of the genetics of these disorders is 
important for genetic counselling, improving treatment options, 
and establishing prognosis.
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vigorous exercise, stress, or a high carbohydrate meal 
and are often associated with the increased release 
of adrenaline or insulin, which causes potassium 
movement into cells and low blood potassium levels.1

Neurological examination during a critical episode of the 
condition demonstrated weakness, which usually affects 
lower limbs more than upper limbs. Hyporeflexia or 
areflexia is typical. Neurological examination between 
episodes usually shows normal findings.2-4,6

The average plasma potassium concentration is 2.4 
mEq/L during an episode.7 Cardiac arrhythmias, 
such as tachycardia, atrial fibrillation, paroxysmal 
supraventricular tachycardia, or ventricular fibrillation 
are rare.8 During episodes, an electrocardiogram may 
show findings compatible with hypokalemia, including 
ST-segment depression, decreased T-wave amplitude, 
and increased U-wave amplitude.2,3

No further diagnostic tests are conducted in case of 
a family history of hypokalemic periodic paralysis. 
Otherwise, the diagnosis is suggested by hypokalemia 
during a typical muscle weakness crisis. However, further 
testing is required to rule out alternative diagnoses, 
such as thyrotoxic periodic paralysis and Andersen-Tawil 
syndrome. A diagnosis can be difficult to make when 
symptoms are deprecated or after the crisis. In such 
conditions, other diagnostic options can be used, such 
as provocative tests, electromyography, and genetic 
testing, due to the high rate of clinical suspicion.  
During an acute phase, the treatment for outpatients 
involves the administration of oral potassium (0.2-0.4 
mEq/Kg/day). In the presence of electrocardiographic 
alterations, patients need hospitalization and an 

intravenous infusion of 40 mEq/L in a 5% mannitol 
solution at a maximum rate of 20 mEq/h (not exceeding 
200 mEq/day). The potassium level needs to be checked 
after treatment.2-4 Cardiac monitoring is recommended 
during and after treatment. Recovery may take a few 
minutes.6-8 The potassium should not be administered 
in glucose-containing solutions since patients may suffer 
from an over-insulin response to carbohydrate loads.2-4 
As a preventive measure, the patient should be advised 
to avoid triggers, such as stress, fasting exercise, as well 
as high-carbohydrate and high-salt meals.2

Dichlorphenamide is accepted for hypokalemic periodic 
paralysis and has been associated with reductions in 
the attack frequency, severity, and duration of chronic 
treatment.2 

Potassium-sparing diuretics are a potential option for 
the chronic treatment of hypokalemic periodic paralysis.

Case Report

A 12-year-old female adolescent presented to the 
emergency department due to the sudden onset of 
tetraparesis. No respiratory distress or other associated 
signs or symptoms were present, and we could not find 
any precipitant factor.
There was a family history of recurrent hypokalemic 
paralysis in the mother, two maternal cousins, and 
maternal grandfather. The mother was followed in the 
neurology clinic and medicated with oral potassium and 
acetazolamide.
On general examination, the patient was alert and 

Figure 1. Electrocardiogram on admisson
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oriented, without signs of respiratory distress. The blood 
pressure was 109/56 mmHg with a heart rate of 86 
bpm. Cardiac and pulmonary auscultation and abdomen 
examination were normal. During the neurological 
evaluation, the patient presented grade II and grade 
III muscle strength in the lower and upper limbs, 
respectively. Osteotendinous reflexes were absent. 
Venous blood gas analysis showed pH 7.39, bicarbonate 
(HCO3

-) 22.4 mEq/L, potassium 1.7 mEq/L, sodium 
142 mEq/L, calcium 1.21 mEq/L, chloride 110 mEq/L, 
glucose 123 mg/dL, and lactates 1.7 mmol/L. The 
analytical evaluation confirmed hypokalemia of 2.0 
mEq/L with normal thyroid function.
Electrocardiogram (Fig. 1) showed a sinus rhythm of 
76 bpm with a slightly increased PQ interval, mild ST 
depression, and prominent U waves. The corrected QT 
interval was 613 msec.
Potassium reached 2.3 mEq/L in the first three hours 
and raised to the normal range at 12 hours of treatment. 
A normal electrocardiogram was noted, followed by the 
recovery of muscle strength. 
Fluid therapy was suspended with potassium 
normalization (5 mEq/L) and muscle strength recovery. 
The patient was discharged 20 hours after the beginning 
of therapy and was instructed to take acetazolamide 
(250 mg twice a day) for prevention and potassium 
chloride upon the occurrence of a severe episode at 
home. 
After this inaugural episode, the patient was followed 
in the neuropediatric clinic. Since then, she had 
experienced two new episodes requiring therapy, 
without the need for resorting to the emergency 
department. She maintained physical activity and her 
dietary care involved carbohydrate and salt restriction.
Based on the genetic examination, the pathogenic 
variant c3716G> Ap (Arg1239His) was heterozygote in 
the CACNA1S gene, confirming the genetic etiology of 
hypokalemic periodic paralysis.

Discussion

Familial periodic paralysis is a rare condition, the most 
frequent form of which is known as hypokalemia.2-4 This 
condition usually begins in childhood or adolescence, 
with spontaneous episodes of focal or generalized 
paralysis that last from minutes to hours and is associated 
with hypokalemia (< 2.5 mEq/L), while consciousness is 
preserved.2,4-6 Severe cases present in early childhood, 
usually before 16 years old. Weakness may range from 
a slight transient weakness of an isolated group of 
muscles to severe generalized weakness.2,8,9 The severe 

episodes occur more frequently at night and early in 
the morning and are often precipitated or aggravated 
by low potassium consumption or excessive urinary or 
gastrointestinal losses, high carbohydrate or sodium 
diet, use of diuretics, corticosteroids, insulin or beta-
agonists, infections, emotional stress, vigorous physical 
exercise, and cold exposure.2,3,7,8 However, no precipitant 
factor was observed in our 12 years old patient. 
Myopathy may develop in the affected individuals, 
resulting in progressive muscle weakness in the proximal 
muscles of the lower limbs. Myopathy can occur without 
paralytic symptoms.3 
The diagnosis of periodic paralysis can be confirmed 
by genetic tests, which is recommended as the first-
line diagnostic approach in patients with intermediate 
to high clinical suspicion. All periodic paralysis has an 
autosomal dominant transmission. In the absence of 
an identified genetic mutation in approximately 30% of 
patients, paralysis subtypes can be distinguished based 
on clinical presentation and the serum potassium levels 
during a crisis or episodes.3,4 However, the differential 
diagnosis must be performed with normokalemic 
potassium-sensitive periodic paralysis, hyperkalemic 
periodic paralysis, thyrotoxic periodic paralysis, and 
Andersen-Tawil syndrome.
In the hypokalemic form, treatment is based on the 
acute phase and restoring potassium levels by replacing 
approximately 40 mEq potassium chloride. Treatment 
of periodic paralysis episodes includes administration 
of potassium chloride and prevention of cardiac 
arrhythmias and respiratory failure. In cases of severe 
hypokalemia (less than 2.5 mEq/L) or if there is an oral 
intolerance, the intravenous route should be preferred; 
however, it should not exceed 10 mEq/hour due to 
the risk of rebound hyperkalemia. This was the initial 
option in the case presented, with a slow correction 
rate. Glucose serum administration was avoided due to 
the risk of the aggravation of hypokalemia secondary to 
hyperinsulinism.
The focus in the post-crisis phase should be on the 
importance of lifestyle changes, avoidance of the 
possible triggers and inhibitors of carbonic anhydrase, 
along with the use of acetazolamide.1,2,4 
The study of therapeutic approaches for rare 
conditions of periodic paralysis should be conducted 
during and after attacks and in long-term follow-ups.8,9 
Approximately 70% of cases result from a mutation 
in the calcium channel gene CACNA1S in type 1 
hypokalemic paralysis.3 
This case report aimed to emphasize the need for a good 
clinical history and a complete objective examination 
as proper diagnosis and treatment options. 

Familial Hypokalemic Periodic Paralysis
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Resumo:
A paralisia periódica é uma doença neuromuscular rara, 
relacionada com um defeito nos canais iónicos musculares. 
É classificada como hipocalémica quando ocorrem episódios 
associados a níveis baixos de potássio no sangue. Uma 
adolescente de 12 anos recorreu ao serviço de urgência 
por aparecimento súbito de tetraparesia. Não tinha 
dificuldade respiratória nem sinais de doença respiratória. 
O exame neurológico revelou força muscular grau II nos 
membros inferiores e grau III nos membros superiores. 
Os reflexos osteotendinosos estavam ausentes. A mímica 
facial estava presente. A mãe referiu história familiar 
de paralisia hipocalémica periódica, afetando diversos 

membros. A doente teve alta 20 horas depois do início 
do tratamento, com indicação de medicação no domicílio 
com acetazolamida diária e cloreto de potássio em caso de 
sintomas. O estudo genético foi realizado no caso índice. 
A paralisia familiar periódica é uma doença rara, sendo 
mais frequente a forma hipocalémica. O relato deste caso 
pretende salientar a importância da história clínica e de um 
exame físico completo no diagnóstico.

Palavras-Chave: Adolescente; Paralisia Periódica 
Hipopotassémica/diagnóstico; Paralisia Periódica 
Hipopotassémica/genética; Paralisia Periódica 
Hipopotassémica/tratamento
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Introduction

In recent years, there has been an increase in the 
prevalence of childhood high blood pressure. Currently, 
the prevalence of clinical hypertension in children and 
adolescents is about 3.5%, and the prevalence of high 
blood pressure is between 2.2%-3.5%.1,2 preceded only 
by asthma and obesity out of all chronic childhood 
diseases.3,4 In Portugal, the prevalence of hypertension 
in adolescents was estimated to be 13%.5 American 
studies revealed that primary hypertension is currently 
more common. However, outside the United States 
of America, secondary causes continue to be more 
frequent in children up to 6 years of age, while essential 
hypertension begins to be predominant in older 
children.3,6

Kidney disease is the most common secondary cause 
of hypertension in children and adolescents.7 Renal 
parenchymal disease and renal structural abnormalities 
are present in 34%-79% of children / adolescents 
with hypertension and 12%-13% of children with 
renovascular diseases.8,9

Regarding cardiac causes, coarctation of the aorta is rare 
and accounts for about 0.2% prevalence of hypertension 
in adults. However, it should always be excluded in the 
etiological investigation of hypertension in the pediatric 
age group.10

Coarctation of the aorta is a congenital defect present 
in 4%-6% of patients with congenital heart disease.11 
Although coarctation of the aorta is characterized by 
a segmental narrowing of the aorta, which is more 
frequent in the aortic isthmus, it can occur anywhere 
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Abstract

Arterial hypertension in children up to 6 years of age is mostly secondary, and renal parenchymal disease is the leading cause of 

hypertension in children. Coarctation of the aorta is a rare cause and should be always excluded. A 6-year-old girl was referred 

to pediatric nephrology consultation for enuresis, high blood pressure, recurrent night headache, and sporadic pain in the 

lower extremities. On examination, a systolic murmur was detected, radiating to the carotids and the back, and the patient 

had weak femoral pulses as well. The echocardiogram confirmed a severe aortic coarctation. Surgical correction was performed 

and resulted in hypertension improvement and resolution of symptoms. Coarctation of the aorta may not be diagnosed in the 

neonatal period. The present case report highlights the importance of blood pressure monitoring in children and the need for 

a careful investigation of the secondary causes of hypertension and an early diagnosis of coarctation of the aorta for a timely 

surgical correction that improves prognosis.

Keywords: Aortic Coarctation/complications; Aortic Coarctation/diagnosis; Aortic Coarctation/therapy; Child; Hypertension/

etiology

Keypoints

What is known:
- Coarctation of the aorta may not be detected early in life.
- In the etiological investigation of hypertension in the pediatric 
population, the exclusion of coarctation of the aorta is mandatory. 
- An upper / lower extremities blood pressure systolic greater than 
20 mmHg and decreased/absent femoral pulses leads to a probable 
diagnosis of coarctation of the aorta.

What is added:
- All children with repaired coarctation of the aorta need follow-up 
by pediatric cardiology.
- Regular assessment of blood pressure in children and/or pediatric 

follow-up is essential in primary health care.
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in the aorta. Coarctation of the aorta can be either 
simple or complex when accompanied by other cardiac 
malformations. However, the bicuspid aortic valve and 
the ventricular septal defect are the most common 
associated malformations. If the narrowing is not very 
severe, newborns and children may be asymptomatic or 
have subtle clinical manifestations, resulting in delayed 
diagnosis. In children with hypertension, coarctation of 
the aorta screening with a complete clinical examination 
is important and should include monitoring of arterial 
pressures in the four extremities and palpation of radial 
and femoral pulses. An echocardiogram confirms the 
diagnosis and provides detailed information on anatomy 
and hemodynamics. 
Computed tomography angiography (angio-CT) and/
or magnetic resonance imaging are important for the 
surgical or percutaneous therapeutic plan. Although 
survival increases after coarctation of the aorta 
correction, the survival rate in these patients is normally 
lower than in the general population. Re-coarctation 
and hypertension are the most frequent complications 
in patients with coarctation of the aorta.12,13

Case Report

A 6-year-old girl was referred by her primary care 
physician to pediatric nephrology consultation with 
complaints of recurrent night headaches and sporadic 
pain in both legs, which were more pronounced after 
physical exercise at school. On evaluation, the doctor 
also detected high systolic and diastolic blood pressure. 
There was no relevant family or personal history of 
the condition. Reportedly, the girl had undergone a 
neonatal echocardiogram after birth which did not 
reveal any heart disease. Observation showed persistent 
elevated arterial pressure in the upper and lower 
extremities (average 134/83 mmHg and 110/79 mmHg, 
respectively, and both higher than the 99th percentile, 
indicating significant systolic blood pressure gradient), 
stage 2 arterial hypertension,14 a systolic murmur III/
VI on the back of the chest radiated to cervical and 
dorsal areas, and bilateral weak femoral pulses. The 
patient was urgently referred to pediatric cardiology. 
An electrocardiogram showed criteria for left ventricle 
(LV) hypertrophy. An echocardiogram (Fig. 1) revealed 
the conserved global systolic function of left ventricle 
(LV diastolic diameter 44 mm, LV systolic diameter 8 
mm, interventricular septum 9 mm, posterior wall 8 
mm, and shortening fraction 36%), aortic valve with 
three asymmetric leaflets without functional changes, 
tortuous aortic arch, increased velocity (by continuous 

Doppler) with a corrected gradient of 80 mmHg flow 
with diastolic extension wave.
Thoracic angio-CT showed post-isthmic coarctation of 
the thoracic aorta with a very marked stenosis zone 
with a pencil tip configuration (Figs. 2, 3, 4), practically 
mimicking a site of aortic interruption, moderately 
hypoplastic aortic arch, the normal anatomy of the left 
aortic arch and supra-aortic trunks, left ventricle with 
dimensions at the upper limit of normal, slight concentric 
hypertrophy of the left ventricular myocardium, 
marked hypertrophy of the internal mammary arteries, 
intercostal and scapular arteries, indicating collateral 
circulation (Fig. 4). 

Figure 2. Computed tomography angiography: Post-isthmic 
coarctation of the thoracic aorta.

Figure 1. Transthoracic echocardiogram: Tortuous aortic arch 
from the isthmus region, with evident caliber decrease from the 
ascending aorta to the distal transverse arch.
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Renal ultrasound with Doppler was suggestive of 
upstream obstruction, with intra-renal circulation and 
renal arteries with low resistance, maintained peak 
systolic speeds resistance indexes together with an 
increase in systolic times. The laboratory evaluation of 
blood count, renal function, ionogram, lipid profile, and 
thyroid function was unremarkable. The patient started 
propranolol for blood pressure control and underwent 
coarctation of the aorta correction with a Gore-Tex 
patch two months after diagnosis. A postoperative 
echocardiogram revealed a hypertrophied left ventricle 
with maintained systolic function and a corrected 
gradient of 40 mmHg without diastolic extension. The 
child, currently 11 years old, is asymptomatic and her 
hypertension is controlled by propranolol. She remains 
under surveillance.

Discussion

The prevalence of hypertension in pediatric age has been 
increasing. Studies have shown that high blood pressure 
in childhood correlates with hypertension in adulthood, 
an earlier onset of hypertension, and an increased risk 
of metabolic syndrome.15 Left ventricular hypertrophy 
is the most prominent target organ damage caused by 
hypertension with a prevalence of 20%- 41%.16

Coarctation of the aorta is present in less than 1% of 
hypertension with known causes and is more frequent in 
males. The age of diagnosis depends on the severity of 
the stenosis. Cases of acquired diseases have been already 
described, but they generally correspond to congenital 
pathology. Although rare, coarctation of the aorta must 
be included in the etiological investigation of hypertension 
in pediatric age, as it may not be detected in the pre- and 
neonatal period. Clinical manifestations vary according to 
age, and three age groups can be distinguished.
Coarctation of the aorta does not cause hemodynamic 
changes in utero. However, after birth, with the closure of 
the ductus arteriosus and foramen oval, manifestations 
may appear in the first weeks of life. Newborns and 
infants with patent ductus arteriosus or foramen oval 
may be asymptomatic, unlike heart failure, in which 
these channels are closed and there is a manifestation of 
low output. In children, the diagnosis is usually deferred 
since the majority are asymptomatic and have subtle 
clinical manifestations. Some children may report chest 
pain, cold extremities, and claudication with physical 
exertion. Adolescents and adults typically appear with 
signs / symptoms originating from hypertension.
Clinical diagnosis is suggested and should include careful 
evaluation of blood pressure and palpation of the pulses 
in the four extremities. Examination shows lower systolic 
blood pressure in the lower extremities compared to the 
upper extremities, a broad pulse in the brachial or radial 
arteries, and decreased or absent pulse in the femoral 
artery.
According to the guidelines of the American Academy 
of Pediatrics,14 European Society of Hypertension,5 
and American Heart Association,17 all children with 
confirmed hypertension must undergo complete clinical 
examination including the assessment of blood pressure 
in all four extremities and palpation of the radial 
and femoral pulses. An upper / lower extremities 
blood pressure differential greater than 20 mmHg 
and decreased / absent femoral pulses leads to a 
probable diagnosis of coarctation of the aorta. Different 
treatment approaches are available based on the age 
group, morphological and functional characteristics, and 
medical-surgical decisions.

Aortic Coarctation in Child

Figure 3. Computed tomography angiography (3D): Coarctation 
of the thoracic aorta immediately post-isthmic (white arrow), and 
concentric hypertrophy of the left ventricular myocardium.

Figure 4. Computed tomography angiography: Coarctation of the 
thoracic aorta (white arrow), with exuberant collateral circulation, 
with highly developed intercostal breast arteries.
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Correction should be carried out as early as possible, 
preferably in childhood, to prevent the development 
of hypertension and minimize target organ damage. 
Hypertension immediately after correction of coarctation 
of the aorta is frequent, justifying pharmacological 
therapy and returning to normal blood pressure in 
most children.18 The basic mechanisms of paradoxical 
hypertension include sympathetic activation and renin 
stimulation, both of which can be targeted using beta-
blockers.19 The role of prophylactic propranolol has been 
described in two prospective trials,20,21 showing that 
two weeks of prophylactic propranolol and one week 
of postoperative propranolol significantly reduced the 
rise in post-operative blood pressure. After correction, 
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(being 90% at 20 years of age and 74% at 30 years of 
age). However, the survival rate remains lower in these 
patients compared to that in general population.12 
All children with repaired coarctation of the aorta 
need follow-up by pediatric cardiology and should 
undergo regular imaging examination.22 There is a risk 
of hypertension, re-coarctation, aortic aneurysm / 
pseudoaneurysm, and sudden death after correction.13

This clinical case highlights the fundamental role of 
primary health care in blood pressure surveillance 
in child health consultations which allows for early 
detection, treatment, and prognosis of the condition.
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Resumo:
A hipertensão arterial em crianças com idade inferior 
a 6 anos é principalmente secundária, e a doença do 
parênquima renal é a causa secundária mais comum de 
hipertensão em crianças. A coartação da aorta é uma causa 
rara, mas deve ser sempre excluída. Uma menina de 6 anos 
foi encaminhada para consulta de nefrologia pediátrica por 
hipertensão, cefaleia noturna recorrente e dor esporádica 
nos membros inferiores. No exame físico, detetou-se 
sopro sistólico com irradiação para as carótidas e dorso, 
com pulsos femorais fracos. O ecocardiograma confirmou 
uma coartação de aorta grave. A correção cirúrgica foi 

realizada com melhoria da hipertensão e resolução dos 
sintomas. A coartação da aorta pode não ser diagnosticada 
no período neonatal. Este caso destaca a importância da 
vigilância da pressão arterial na infância, a necessidade de 
uma investigação cuidadosa das causas secundárias para 
hipertensão e, para a coartação da aorta, um diagnóstico 
precoce, para uma correção cirúrgica precoce, melhorando 
o prognóstico.

Palavras-Chave: Coartação Aórtica/complicações; Coartação 
Aórtica/diagnóstico; Coartação Aórtica/tratamento; Criança; 
Hipertensão/etiologia

Hipertensão, Cefaleia, Dor nas Pernas: Coartação da Aorta numa Criança Revisitada
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Introduction

Angioedema is defined as an area of the deep dermis 
and subcutaneous tissue edema frequently caused by 
an acute mast cell-mediated allergic reaction.1,2 Non-
allergic causes of recurrent angioedema are related to 
the excess of bradykinin, being classified as hereditary 
angioedema and acquired angioedema (Table 1).3,4

Hereditary angioedema is a rare but potentially life-
threatening disease due to a mutation in the C1 
esterase inhibitor (C1-INH) SERPING1 gene located on 
chromosome 11,5  leading to a deficiency or dysfunction 
of C1 esterase inhibitor, a key enzyme inhibitor of the 
kallikrein-kinin cascade. The loss of functionality of C1 
esterase inhibitor results in cascade activation, causing 
an increase in bradykinin production. Bradykinin binds 
to its receptor on vascular endothelial cells, which leads 
to vasodilation and increased endothelial permeability, 
inducing the classic symptoms of localized edema and 

inflammation, usually of the face, mouth, and upper 
airway.6 Hereditary angioedema affects approximately 
one in 67 000 people, with no gender or ethnicity 
variation. The majority present their first symptoms 
within the first two decades of life.7,8 Approximately, 75% 
have an autosomal dominant inheritance pattern.9,10 

Clinically, the edema is non-itching and not associated 
with urticaria, similar to angiotensin-converting enzyme 
(ACE) inhibitor angioedema, although erythematous 
rash may arise in some cases. It commonly affects 
nondependent areas, such as the tongue, lips, face, 
and upper airways. Episodes are usually self-limited, 
lasting from one to five days, with a variable intercritical 
period. Most of them are spontaneous and unexpected7 
although triggers have been described, such as trauma, 
surgery, infections (eg Helicobacter pylori), drugs 
(angiotensin-converting enzyme inhibitors, angiotensin 
receptor blockers, and estrogens), anxiety or stress, as 
well as menstrual cycle and pregnancy.11 Those triggers 
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Abstract

Hereditary angioedema is a rare clinical syndrome characterized by episodic nonpitting swelling of the subcutaneous and 

submucosal tissues due to a deficiency or lack of function of the C1 esterase inhibitor. It commonly affects nondependent 

areas, such as the tongue, lips, face, and upper airways. Potentially a life-threatening disease, it mostly resolves without 

complications. It is often unrecognized or misdiagnosed after the first episode. There are a number of triggers for hereditary 

angioedema, including medications, namely angiotensin-converting enzyme inhibitors. Their use is increasing in the pediatric 

age due to the higher prevalence of obesity and its comorbidities. Angioedema is a possible known side effect. We present 

a case report of a female teenager under angiotensin-converting enzyme inhibitor therapy who developed recurrent 

angioedema. The use of an angiotensin-converting enzyme inhibitor was a confounding factor for the diagnosis of hereditary 

angioedema. 

Keywords: Adolescent; Angioedema/etiology; Hereditary/diagnosis; Angiotensin-Converting Enzyme Inhibitors/adverse effects

Keypoints

What is known:
- Hereditary angioedema misdiagnosis is still common, especially in 
the first episode of illness.
- In an angioedema episode, a particular focus on family history of 
angioedema and medication use is mandatory.

What is added:
- The use of an angiotensin-converting enzyme inhibitor is 
increasing in pediatric age.
- The use of an angiotensin-converting enzyme inhibitor can be a 
confounding factor for hereditary angioedema diagnosis.
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apparently reduce the threshold for an exacerbation.12 
Angiotensin-converting enzyme inhibitors are widely 
used to treat hypertension. Its use in the pediatric age 
is increasing due to the higher prevalence of obesity 
and its comorbidities. Angiotensin-converting enzyme 
inhibitors may cause angioedema, up to five times greater 
in African descents.13 There is no data in the literature 
regarding the incidence of this effect on children. The 
clinical features of ACE inhibitors angioedema derive 
from elevated levels of bradykinin, mostly present with 
facial, mouth, and upper airway edema. It might cause 
abdominal pain due to intestinal angioedema. Swelling 
develops over minutes to hours and resolves within 72 
hours although complete resolution may take days. It 
can occur episodically with a long symptom-free period. 

Case Report

A 15-year-old diabetic, hypertensive, African-
descendent female admitted to a pediatric department 
for uncontrolled type 2 diabetes developed, on the 
fifth day of admission, labial and tongue edema (Fig. 
1), followed by asymmetric periorbital involvement 
(Fig. 2). Pruritus, urticarial, or other systemic symptoms 
were not present. The patient reported a similar self-
limited episode five months earlier. Family history 
was unremarkable for similar events. In addition to 

metformin, she was under lisinopril for the past year 
and denied the use of estrogens. Her menarche was at 
the age of 13.
Hydroxyzine was administered with no response. 
Lisinopril was replaced by a calcium channel blocker 
(amlodipine), and clinical manifestations gradually 
disappeared during the following days. A diagnosis 
of ACE inhibitor-induced angioedema was assumed. 
She had a relapse 18 months later. Family history was 
reassessed, and she revealed her mother used to have 
episodes of facial angioedema in her youth. The mother 
had all her children by caesarean section, and there 
was no history of other surgeries. Laboratory tests 
were performed and showed normal immunoglobulin 
(Ig) E levels to the most common inhalant allergens. An 
immunoenzymatic study revealed complement factor 
4 (C4) 45 mg/dL (reference value 15-57 mg/dL), C1 
esterase inhibitor 32 mg/dL (reference value 21-38 
mg/dL), and functional C1-INH 25% (reference value > 
68%), corroborating the diagnosis of type II hereditary 
angioedema. Given the low severity of the symptoms, 
she did not initiate any acute treatment or prophylaxis. 
At six months of clinical follow-up, she reported one 
additional periorbital edema episode that resolved 
spontaneously. 

Discussion

After an angioedema episode, a complete medical 
and family history is mandatory, including a family 
history of angioedema, personal history of allergies, 
or medication use. Our patient reported a previous 
episode of angioedema, while on ACE inhibitor therapy, 
denying a family history of angioedema. The diagnosis 
of ACE inhibitor-induced angioedema is clinical. 
After establishing the diagnosis, avoidance of ACE 
inhibitors is mandatory, and subsequent monitoring 
of symptoms resolution confirms the diagnosis. A 
misdiagnosis was made based on these premises. Delay 
in hereditary angioedema diagnosis has decreased 
in recent years.14 However, a physician survey 
demonstrated that 65% of patients with hereditary 
angioedema in the United States of America received 
a previously misdiagnosis.15 The angioedema etiology 
was reassessed after the recurrence, and new findings 
on the family history suggested hereditary angioedema. 
Lisinopril was the probable trigger for the first episodes 
of hereditary angioedema. Furthermore, hereditary 
angioedema diagnostic confirmation requires laboratory 
testing. Complement 4 plasma levels are low in the 
majority of cases.16,17 Figure 2. Periorbital angioedema.

Figure 1. Labial angioedema.
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However, up to 4% of patients have normal C4 levels 
as in our patient. C1 esterase inhibitor levels should be 
obtained, as well as C1-INH functional assay. In type 
I hereditary angioedema, C4, C1 esterase inhibitor 
levels, and C1-INH functional activity are low. In type 
II hereditary angioedema, C4 levels might be low or 
normal with normal C1 esterase inhibitor, but low C1-INH 
functional activity. In type III hereditary angioedema, 
C1 esterase inhibitor levels and function are normal, 
because the causative mutations are in the factor XII 
gene. Factor XII is part of the kallikrein-kinin system, and 
its activation leads to bradykinin release.16 

Patient treatment should be individualized, considering 
episode history, its frequency, patient quality of life, 
and availability of healthcare resources. It should also 
be recognized that hereditary angioedema severity may 
wax and wane over time. Therefore, regular follow-up 
must be provided. The treatment of choice for acute 
episodes and short-term prophylaxis is plasma-derived 
C1 esterase inhibitor concentrate or recombinant C1 
esterase inhibitor.11 A recent option for acute therapy 
consists of icatibant, a synthetic molecule similar to 
bradykinin that acts as an antagonist to the bradykinin 
B2 receptor.18 Regarding our patient, episodes were 
not severe. Accordingly, acute treatment was not 
needed. Recommendations for long-term prophylaxis 
are heterogeneous. The last recommendations for long-
term prophylaxis include plasma-derived C1-inhibitor 
concentrate. However, recently published data showed 
recombinant C1 esterase inhibitor to be efficacious and 
well-tolerated as prophylactic therapy in individuals 
aged 13 years or older with angioedema due to C1 
esterase inhibitor deficiency.19 

In conclusion, angioedema without urticaria should 
trigger suspicion of hereditary angioedema, especially 
in patients with positive family history.10,14,20 Even in the 
absence of family history, recurrence should prompt 
hereditary angioedema investigation. The use of an ACE 
inhibitor was a confounding factor for the diagnosis of 
hereditary angioedema.
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ACE - angiotensin-converting enzyme; C1-INH - C1 esterase inhibitor.

Table 1. Non-allergic recurrent angioedema

Angioedema due to the excess of bradykinin

Hereditary angioedema Deficiency of C1-INH Quantitative and/or functional deficiency

Normal C1-INH Mutation of the ANGPT1 gene

Mutation of the PLG gene

Mutation of the FXII gene

(…)

Acquired angioedema Deficiency of C1-INH Autoimmune diseases

Lymphoproliferative diseases

Drugs ACE inhibitors, glyptines, angiotensin I receptor blockers
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Resumo:
O angioedema hereditário é uma síndrome clínica rara 
caracterizada por edema episódico não depressível dos 
tecidos subcutâneo e submucoso devido a deficiência ou 
ausência de função do inibidor de C1 esterase. Atinge 
habitualmente áreas não dependentes, como a língua, 
lábios, faces e vias aéreas superiores. Sendo uma doença que 
pode implicar risco de vida, resolve-se na maioria dos casos 
sem complicações. Frequentemente não é reconhecida ou 
diagnosticada após um primeiro episódio. Vários fatores 
podem desencadear o angioedema hereditário, incluindo 
medicamentos como os inibidores da enzima conversora 
de angiotensina. A utilização destes compostos na idade 

pediátrica tem vindo a aumentar devido à maior prevalência 
de obesidade e comorbidades associadas e o angioedema 
é um possível efeito colateral conhecido. Apresentamos o 
caso clínico de uma adolescente sob terapia com inibidor 
da enzima conversora de angiotensina que desenvolveu 
angioedema recorrente. O uso de inibidor da enzima 
conversora de angiotensina foi um fator confundidor para o 
diagnóstico de angioedema hereditário.

Palavras-Chave: Adolescente; Angioedema/etiologia; 
Angioedema Hereditário/diagnóstico; Inibidores da Enzima 
Conversora de Angiotensina/efeitos secundários

Um Angiodema Enganador: Caso Clínico
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Renal Fungal Balls in Neonates

Introduction

Renal fungal balls are regarded as unusual or even 
rare findings1 for some authors.2 This article presents 
four cases of complication of invasive fungal disease 
in a neonatal intensive care unit in the city of Belém, 
Brazil, from November 2020 to January 2021. A similar 
ultrasound aspect was observed in all four cases as well-
defined hyperechogenic oval lesions with no acoustic 
shadow. This number of cases found in a short period 
suggests that the occurrence of this complication may 
be higher than what is described in the literature. 
The first case was a low birth weight newborn, who was 
diagnosed with gastroschisis at birth and submitted to 
surgical correction on the same day. On day 26 of life, 
the ultrasound evaluation showed a lesion suggestive of 
a fungal ball (Fig. 1).
The second case concerns a low birth weight and late 
preterm infant who was born with an imperforate anus 
and hospitalized for a colostomy. The diagnosis of a 
fungal ball was made by the researchers on the 58th day 
of life (Fig. 2). 
The third case was a male term newborn with adequate 
weight, who was diagnosed with congenital megacolon 
after abdominal distention. A fungal ball was observed 
on day 17 of birth (Fig. 3). 
The fourth case (Fig. 4) was a very-low birth weight male 
neonate who was very preterm and required ventilatory 
support at birth due to low oxygen saturation (66%). The 
mother had a severe case of acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). 

Ultrasonography assessment has an important role 
in the context of neonatal fungemia, in the diagnosis 
and monitoring of complications, especially for the 
occurrence of fungal balls, as it is the method that 
provides the most reliable diagnostic findings3 and is 
regarded as an important tool in the protocols that aim 
at early detection of renal complications.

Keywords: Infant, Newborn; Invasive Fungal Infections/
complications; Ultrasonography; Kidney Diseases/
diagnostic imaging
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Keypoints

What is known:
- Prematurity and (very) low birth weight are risk factors for 
neonatal infections, including fungal infections.
- Fungemia can determine mechanical complications, such as fungal 
balls, in the urinary system.

What is added:
- The occurrence of the renal fungal balls in the neonatal 
population may be more prevalent than what is described in the 
literature.
- The inclusion of ultrasound in screening protocols for infectious 
complications may increase the diagnosis of renal fungal balls in 
neonates.

Figure 1. Ultrasonographic assessment of the first patient 
performed at 26 days of life demonstrating a hyperechogenic 
oval image suggestive of a fungal ball in the upper calyx group of 
the right kidney (delimited by the yellow arrows in B and being 
measured by the calipers in A).
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Figure 2. Ultrasonographic evaluation of the second patient 
performed at 58 days of life demonstrating a hyperechogenic 
oval image suggestive of a fungal ball in the lower calyx group 
of the right kidney (delimited by the yellow arrows), besides 
hydronephrosis with a non-homogeneous urinary content.

Figure 3. Ultrasonographic assessment of the third patient 
performed at 17 days of life demonstrating a hyperechogenic 
oval image suggestive of a fungal ball in the upper calyx group of 
the right kidney (delimited by the yellow arrows in A and being 
measured by the calipers in B).

Figure 4. Ultrasonographic assessment of fourth patient performed 
at 26 days of life demonstrating a hyperechogenic oval image 
suggestive of a fungal ball in the middle calyx group of the right 
kidney (delimited by the yellow arrows in A and being measured 
by the calipers in B).
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Urinary Retention: A Sign of  Occult Dysraphism

Introduction

A previously healthy 13-year-old female was admitted 
to the emergency room complaining of fever, bilateral 
lumbar pain, and abdominal pain for 72 hours. She did 
not report dysuria, pollakiuria, or incomplete voiding. 
Physical examination showed a palpable bladder and 
negative renal Murphy sign. Blood analysis revealed a 
C-reactive protein of 2.95 mg/dL with no leukocytosis. 
Urine analysis showed 612 leucocytes per high-power 
field. Reno-vesical ultrasonography reported a distended 
bladder (500 mL) and a significant post-voiding volume 
(300 mL). She was discharged home under antibiotics 
for a urinary infection. Based on our reevaluation, after 
72 hours, she maintained the abdominal pain, although 
she had no fever since the first day of using antibiotics 
and urine culture was negative.
A more detailed history revealed intermittent urinary 
incontinence and decreased urinary frequency in the 
previous six months. A complete physical examination 
uncovered gluteal clefts, juxta-midline capillary 
malformation, and a mass on the left gluteal region (Fig. 
1). These cutaneous markers were present at birth, and 
the mass had already been submitted to ultrasonography 
with no pathological findings reported. No motor or 
sensory deficits or bowel disorders were identified. 
The adolescent was submitted to a lumbosacral 
spine magnetic resonance, which revealed a possible 
sacral bifidism, a large intra- and extracanalar sacral 
lipoma, and a tethered cord on L4-L5 level, resulting 
in compression of the medullary conus and roots (Fig. 
2). Treatment with an alpha-blocker receptor was 
started along with intermittent catheterization. She was 
referred to neurosurgery clinics. Currently, the patient is 
waiting for surgery. 

Urinary retention is a rare manifestation in the pediatric 
population and can be a symptom of neurological 
disease. A thorough clinical history and a meticulous 
physical examination are mandatory. Recognition of red 
flags, such as cutaneous stigmata and fatty masses is 
crucial for the differential diagnosis of such conditions 
as occult dysraphism and tethered cord.1-5
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Keypoints

What is known:
- Occult dysraphism is a critical diagnosis, with clinical signs and 
symptoms often being present since birth. 
- Occult dysraphism manifestations can appear in late childhood, 
given the variability and different severity of the disease.

What is added:
- Urinary retention is a rare symptom of occult dysraphism that 
only appears in late childhood.
- A meticulous physical examination, and a good clinical history, 
often lead to the diagnosis in all age groups.

Figure 1. Gluteal and lumbosacral region showing a capillary 
malformation juxta midline, a left-side mass and gluteal cleft 
deviation.

Figure 2. Magnetic resonance image showing a large sacral 
lipoma, compressing medullary roots.
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