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EDITORIAL

Teresa Costa1 

Art and Medicine – A Travel Throughout History and Mystery

1.	 Associated Editor of Nascer e Crescer – Birth and Growth Medical Journal, Unidade Local de Saúde de Santo António. 4099-001 Porto, Portugal. 
	 teresa.v.c.tavares@gmail.com
2.	 Pediatric Nephrology Department, Centro Materno-Infantil do Norte, Unidade Local de Saúde de Santo António. 4050-651 Porto Portugal.

The close relationship between medicine and the arts is 
indisputable, whether literature, poetry, music, painting, or 
other forms of artistic expression. Although art and science 
are traditionally approached as separate fields, there is a 
critical interdisciplinarity between them. The creative and 
emotional character of art can, in some way, complement 
the objectivity of science, allowing for a more holistic and 
human vision of medicine. The practice of medicine is actually 
an art. Hippocrates (460 BC - 377 BC), the father of medicine 
reportedly said, “Wherever the art of Medicine is loved, there 
is also a love of Humanity.” On the other hand, the father of 
modern medicine, William Osler, in 1919, reminds us that 
scientific evidence is important, but not a substitute for a 
humanistic approach. He said in his last speech, “The practice 
of medicine is a calling in which your heart will be exercised 
equally with your head”. We must consider his message and 
try to reconcile the two perspectives.(1) 

The relationship between art and medicine is deeply 
rooted in human history, reflecting a shared concern with the 
understanding, representation, and care of the human body. 
From prehistoric anatomical depictions to contemporary 
medical illustration, art and medicine have evolved in parallel, 
often influencing one another. In ancient societies, art served 
not only aesthetic purposes but also educational functions 
related to health and disease. Sculptures and paintings often 
reflected empirical observations of the human body, long 
before the formal establishment of medical science. 

The first records of anatomical study drawings date back to 
the 3rd century BC, produced by Herophilus and Erasistratus, 
two Greek physicians from the Greek School of Medicine in 
Alexandria. Later, in the 2nd century AD, the Roman physician 
Galen dedicated himself to the study and representation of 
anatomy, contributing to the knowledge in the medical field.(2)

On the other hand, ancient Egypt represents one of the 

earliest and most sophisticated examples of the integration 
of art and medicine, as it is documented in papyri such as 
the Edwin Smith Papyrus and the Ebers Papyrus. Wall paintings, 
reliefs, and sculptures frequently depicted physicians, medical 
instruments, and healing rituals. The precision observed in 
Egyptian artistic works, particularly in representations of 
the human body, suggests a strong anatomical awareness 
from practices such as mummification. Amulets, statues, and 
symbolic imagery were believed to possess healing powers 
and were commonly used in medical contexts.(3) 

During the Renaissance, artists such as da Vinci and 
Michelangelo conducted anatomical dissections to enhance 
the realism of their work, producing drawings that also 
advanced medical understanding. Medical illustration 
became a formal discipline, bridging scientific accuracy and 
artistic skill. Andreas Vesalius published De Humani Corporis 
Fabrica (1543), a highly detailed human body compendium, 
often in allegorical poses.(2) The dissections performed by 
da Vinci allowed him to represent the body with a rigor and 
precision unprecedented for his time, anticipating knowledge 
that would only be formally established centuries later. He 
represented individual parts, bones, muscles and internal 
organs, as well as the mechanics behind them. His drawings 
contributed greatly to the advances of science and medicine 
and in medical education.(4,5) 

Countless artists have represented the human body and 
disease, a paradigm of this being The Anatomy Lesson of Dr. 
Nicolaes Tulp (1632) by Rembrandt. In this work, the scientific 
gaze replaces that of artistic representation, but Rembrandt, 
by giving the corpse an almost spiritual glow, leads us to 
reflect on the extent to which the clinical gaze, by objectifying 
the body, erases the person who once inhabited it. Medicine 
teaches us to see the body, but it is art that teaches us to see 
it with a soul.

mailto:teresa.v.c.tavares@gmail.com
https://orcid.org/0000-0002-6478-4241
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In human history, artists have played a crucial role in 
documenting, and interpreting, medical experiences related 
to women’s and children’s health. In The fetus in the womb 
(1511), da Vinci establishes a delicate analogy between 
human biology and botany, exploring similarities between 
the development of seeds and human embryos. The Sick 
Child  (1885–1886) a work by Edvard Munch portrays a 
terminally ill child attended by a caregiver, inspired by 
Munch’s memories of his sister’s death from tuberculosis. 
The painting captures the emotional reality of childhood 
illness, yet it remains deeply connected to medical history. 
In  Inheritance (1897-99), Munch depicts a mother holding a 
child affected by congenital syphilis. This work confronts the 
biological and emotional consequences of infectious disease 
transmission from mother to child, while also addressing 
stigma and suffering. The Henry Ford Hospital  (1932) it’s 
an autobiographical painting that represents Frida Kahlo’s 
experience of miscarriage and hospitalization. The work 
explicitly engages with medical imagery, transforming personal 
reproductive loss into a powerful visual symbol of women’s 
health and emotional trauma. In The Broken Column (1944) 
and Without Hope (1945), Kahlo describe her experience of 
physical and psychological suffering by creating a visual stark 
and highly personal symbolic language of chronic pain, in a 
surrealist and deeply emotional representation. 

In 2020, the American Association of Medical Colleges 
(AAMC) asserted that the practice of medicine requires a 
grounding in humanistic values, principles, and skills. They 
published The Fundamental Role of Arts and Humanities in 
Medical Education, which resulted from a review of more 
than 700 works that evaluated the effect of including art in 
medical education programs. The report found that through 
active engagement with diverse forms of artistic expression, 
students can strengthen skills such as observation and 
visual perception, humility, tolerance, personal reflection, 
teamwork, empathy, and communication.(6) The humanities 
and any type of creative work offer students the possibility 
of cultivating their creative dimension, which may favor the 
development of critical reflection on ambiguity, uncertainty, 
and the social aspects of clinical practice and improve abilities 
related to moral and ethical aspects.(7,8) Additionally, by 
stimulating visual thinking strategies and encouraging more 
in-depth visual analysis, art can facilitate the development of 
clinical skills and improve patient observation.(8,9) In Portugal, 
medical schools have also begun to integrate art into medical 
education, notably the Faculty of Medicine and the School of 
Medicine and Biomedical Sciences of the University of Porto. 

According to the 2019 World Health Organization Report, 
based on more than 3000 studies worldwide, art has a positive 
impact on treatment outcomes, preventive care, promotion 
of healthy behaviors, and even the well-being of health care 
providers. Art therapy is a clinical modality with medically 
proven benefits, namely in neurological and psychiatric 
disorders and to support mental health. Art therapy programs 
may include music, dance, writing, drama, poetry, painting, 

and other artistic expressions that promote healing. In this 
sense art can be medicine.(10) 

In the era of precision medicine, new technologies, and 
artificial intelligence, it is easy to forget that the medical act 
is also an art and that, above all, it continues to be a human 
encounter. The physician, like the artist, must interpret the 
invisible, the signs, the silences. For both, the essence is the 
same: descriptive observation, understanding, empathy, and 
sensitivity.

Figure 1 - The fetus in the womb (Leonardo da Vinci, c.1511); 
ROYAL COLLECTION TRUST. 
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ORIGINAL ARTICLES

Maria Inês Fernandes1       , Susana Correia de Oliveira1        , Patrícia Sousa1       , Francisca Dias de Freitas1       , Sofia Vasconcelos1        , 

Maria Isolina Aguiar1        , Bárbara Pereira1

Teachers’ Knowledge of Attention-Deficit/Hyperactivity Disorder in a 
Portuguese County

1.	 Pediatrics Department, Hospital Senhora da Oliveira, Unidade Local de Saúde do Alto Ave. 4835-044 Guimarães, Portugal.
	 maria-ines-coelho@hotmail.com; susanaoliveira@ulsaave.min-saude.pt; patriciasousa@ulsaave.min-saude.pt; mariafranciscafreitas@ulsaave.min-saude.pt; 

sofiavasconcelos@ulsaave.min-saude.pt; mariaaguiar@ulsaave.min-saude.pt; barbarapereira@ulsaave.min-saude.pt

ABSTRACT

Introduction and Goals: Attention-Deficit/Hyperactivity Disorder (ADHD) is a common, although often overdiagnosed, 
disorder among children and adolescents that negatively affects their lives. Teachers play a key role in the academic success of 
these students, highlighting the importance of dispelling misconceptions in order to improve school performance. The goal of 
this study is to evaluate teachers’ knowledge about this disorder.

Methods: We performed a cross-sectional analytical study using an online, anonymous questionnaire administered to 
teachers from schools in a Portuguese city. The level of knowledge of each teacher was obtained through the median of the 
sum of the correct answers.

Results: A total of 131 teachers responded to the survey. Most participants reported having no prior knowledge of ADHD. 
The median score was 55% (IQR 47-64%). Higher scores were observed among younger teachers and those with less teaching 
experience (≤45 years old and ≤20 years of teaching; p <0,001 and p = 0,008 respectively), as well as among teachers working 
in private schools (p <0,001) and those who had received prior training in ADHD (p = 0,002).

Discussion and Conclusion: Although teachers play a vital role in recognition and management of ADHD, our findings 
indicate that their overall knowledge of the disorder is limited, with a median score of 55%. Several misconceptions were 
identified throughout the study that should be addressed. Training in this area is crucial to enhance teachers’ understanding of 
ADHD and to improve the educational strategies provided to students with this condition.

Keywords: Attention-Deficit Hyperactivity Disorder; questionnaire; school performance; teachers
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INTRODUCTION

The American Psychiatric Association’s fifth edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-
5) defines Attention-Deficit Hyperactivity Disorder (ADHD) in 
children as the presence of six or more symptoms in either the 
inattentive or hyperactive and impulsive domains, or both for 
more than six months and that occur in two or more settings 
(for instance, at school and at home).(1)

ADHD is a common (although perhaps over diagnosed) and 
highly heritable psychiatric disorder, with a prevalence of over 
5% within children and adolescents that negatively affects 
the lives of patients and their parents, being responsible for 
a significant burden.(2,3) Although knowledge about ADHD 
over the last few years has improved, assessment and 
treatment continue to present a challenge, especially when 
there are wrong beliefs of teachers, who should play a key 
role in the early detection of signs of behavioral difficulties 
and in managing them.(3) Some studies have shown a 
significant correlation between teachers´ knowledge of ADHD 
and their confidence in effectively teaching children with 
ADHD, fostering an inclusive classroom, and managing their 
behavior, ultimately contributing to the academic success 
of those students.(4-7) Even though psychotropic medication 
may improve classroom behavior, pharmacologic treatment 
is rarely enough to overcome the many challenges seen in 
school setting.(4,8) Teachers' misbeliefs and lack of knowledge 
about ADHD has been documented in numerous studies both 
national and international and negatively affects children's 
school performance.(9,10) 

Our main goal is to assess teachers’ knowledge of ADHD 
in our county and identify factors associated with greater 
knowledge to help promote it. 

METHODS

An investigation protocol was elaborated to define the 
objectives and methodology of the study. The protocol was 
later approved by the Ethics Committee of the hospital where 
the study took place.

This was a cross-sectional analytical study conducted in a 
secondary hospital in the north of Portugal, from the 1st to 
the 30th of April 2023. 

Data collection was carried out using the application of 
a self-completion questionnaire, disseminated via email to 
a convenience sample, answered online and anonymously 
through Google Forms. The target population of the study 
consisted of primary and lower secondary school teachers 
from the county/city of Guimarães. 

Guimarães is a medium-sized city located in the northern 
region of Portugal and combines cultural heritage with a 
developing socioeconomic profile. The city has a diverse 
educational landscape, including both public and private 
schools, and serves urban as well as semi-rural populations. 

Socioeconomically, Guimarães reflects a mix of middle-
income households alongside pockets of social vulnerability, 
particularly in suburban and rural areas. The local economy 
is based on traditional industries such as textiles and 
manufacturing, alongside growing sectors like education 
and tourism. Educational resources vary across schools, and 
access to training on neurodevelopmental conditions may 
differ accordingly. Cultural attitudes toward mental health 
and special education are gradually evolving but may still 
be influenced by stigma or lack of information in certain 
communities. These contextual factors are relevant when 
interpreting findings related to teachers’ knowledge and 
perceptions of ADHD in this region.

The survey consisted of two parts. The first part aimed 
to evaluate the socio-professional characteristics of the 
teachers to characterize participants, namely in terms of 
gender, age, length of teacher service, teaching cycles, basic 
training, teaching methods, school where he/she teaches, 
prior ADHD focused training interventions (including face-
to-face workshops and online learning programs) and self-
assessment of knowledge on the subject. The second part 
included a test with 47 items, adapted from the Knowledge of 
Attention Deficit Disorder (KADDS), constructed by Sciutto and 
Feldhamer, and of Knowledge Regarding ADHD, constructed 
by Kos translated and adapted to Portuguese by Alvarez, still 
pending validation for the Portuguese language.(5,10,11) 

This second part of the study addresses three distinct 
areas of knowledge, divided by Alvarez into “Symptoms/
Diagnosis”, “Intervention (Treatment/Strategies)” and 
“Associated Characteristics”.(10) The correct answers were 
scored with one point and incorrect answers were scored 
zero, with a maximum of 47 points. The level of knowledge of 
each teacher about ADHD was obtained through the median 
of the sum of correct answers, which was later transformed in 
a percentage.

The data obtained was coded and recorded in a computer 
database (Excel®) and subsequently analyzed using the SPSS 
v.26.0 program. The Mann-Whitney test was used to compare 
independent samples and the Chi-Square test was applied 
when comparing two categorical variables, with p-value <0.05 
considered statistically significant.

RESULTS

We received 131 responses to the survey, with a 
predominance of female teachers (n=104, 79.4%). The median 
age of teachers was 49 years (IQR 44-56 years) and most have 
been teaching for 21 years or more (n=95, 72.5%). Of these 
131 teachers, only 29.0% (n=38) were 45 years old or younger. 
Most teachers had a university degree (n=78, 59.5%), while 32 
teachers held a master´s degree or a doctorate. Most teachers 
taught elementary school students (n=65, 49.6%) in public 
schools (n=98, 74.8%). We found that most teachers reported 
not having prior training on ADHD (n=98, 74.8%), with this 
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Table 1 - Descriptive analysis of gender, age, length of service, type of teaching, academic qualifications, prior training 
and self-assessment, as well as the median score and interquartile range (IQR).

being more common among those teaching in public schools 
(22.4 vs. 33.3%, p = 0.155).

In self-assessment of knowledge, the majority of teachers 
rated their knowledge of ADHD as reasonable (3 out of 5).

Median score on the survey was 55% (IQR 47-64%) and 
it was slightly higher in females and in teachers with higher 
academic training (Table 1).

We found that teachers with 21 or more years of service 
had lower ratings than teachers with less experience (median 
53%, IQR 45-64% vs. 62%, IQR 55-66%; p-value 0.008). 
Similarly, younger teachers (≤ 45 years old) had better ratings 
in the survey compared to teachers aged >45 years (median 
62%, IQR 56.5-66% vs. 53%, IQR 45-61%; p-value <0.001).

Teachers who taught in private schools had better ratings 
than those in public schools (median 62%, IQR 55-66% vs. 
53%, IQR 45-62%; p-value <0.001; Table 2). The same is true 
for teachers with prior ADHD training compared to those 
without training (median 66%, IQR 57-62% vs. 53%, IQR 45-

60%; p-value <0.001; Table 2).
We verified that teachers with fewer years of service 

(20 years or less) had more training on ADHD compared to 
teachers with more teaching experience (44.4% vs. 17.9%; 
p-value 0.002; Table 2).

We found that teachers who rated their knowledge as bad 
(2), fair (3) or good (4) showed the following median survey 
scores of 36% (IQR 19-49%), 55% (IQR 46.5- 62%) and 63% 
(IQR 53-70%), respectively.

We also verified that several questions had frequently 
incorrect or unknown answers (Table 3).

Regarding the three categories of knowledge assessed in 
the survey (Table 4), teachers revealed greater knowledge in 
the area of “Symptoms/Diagnosis” (median of correct answers 
of 66.7%), followed by “Intervention (Treatment/Strategies)” 
(median of correct answers of 53.9%) and, finally, “Associated 
Characteristics” (median of correct answers of 43.8%), p-value 
<0.001.

n %
Score 
(median, 
%)

IQR (%) p-value

Gender
Male 27 20.6 55 40-62

0.372
Female 104 79.4 57 47.5-64

Age
≤ 45 y.o. 38 29.0 62 56.5-66

<0.001
>45 y.o. 93 71.0 53 45-61

Length of service
≤ 20 y. 36 27.5 62 55-66

0.008
> 20 y. 95 72.5 53 45-64

Type of teaching
Public 98 74.8 53 45-62

<0.001
Private 33 25.2 62 55-66

Academic training

Bachelor  5 3.8

55 47-64

0.403

Degree 78 59.6

Post-Graduate 3 2.3

Post-Graduate with specialization 13 9.9

Masters 29 22.1
57 49.5-69

Doctorate 3 2.3

Prior training in ADHD
Yes 33 25.2 66 57-72

<0.001

ADHD: Attention-Deficit Hyperactivity Disorder; IQR: interquartile range; y.o.: years old.
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Table 2 - Association between prior training, type of teaching and length of service.

Prior training in ADHD No prior training
p-value

n % n %

Type of 
Teaching

Public 22 22.4 76 77.6
0.155

Private 11 33.3 22 66.7

Length of 
service

≤ 20 y. 16 44.4 20 55.6
0.002

> 20 y. 17 17.9 78 82.1

ADHD: Attention-Deficit Hyperactivity Disorder; y.: years.

Table 3 - Mostly incorrect or unknown questions

Question Original question Number of correct 
answers (n)

Percentage of 
correct answers 
(%)

1.  Most estimates suggest that ADHD occurs in approximately 15% of 
school age children.  18 13.7

4.  ADHD children are typically more compliant with their fathers than 
with their mothers.

6
4.6

6.
ADHD is more common in the 1st degree biological relatives 
(i.e. mother, father) of children with ADHD than in the general 
population

22
16.8

23. Reducing dietary intake of sugar or food additives is generally 
effective in reducing the symptoms of ADHD. 23 17.6

25.   Stimulant drugs are the most common type of drug used to treat 
children with ADHD.

29
22.1

27. ADHD children generally experience more problems in novel 
situations than in familiar situations.  25 19.1

34 Behavioral/Psychological interventions for children with ADHD 
focus primarily on the child's problems with inattention.

35
26.7

35. Electroconvulsive Therapy (i.e. shock treatment) has been found to 
be an effective treatment for severe cases of ADHD

29
22.1

38.  A child who is not overactive, but fails to pay attention, may have 
ADHD

39
29.8

42. Children with ADHD always need a quiet environment to 
concentrate 28 21.4

46.  The cause of ADHD is unknown 39 29.8

ADHD: Attention-Deficit Hyperactivity Disorder.
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Table 4 -  Questionnaire questions divided by areas of knowledge and their Median score and IQR.

Number of 
questions Questions Score 

(median %)
IQR 
(%) p-value

Symptoms/
Diagnosis 18 3, 5, 7, 9, 11, 14, 16, 17, 19, 21, 

24, 26, 28, 39, 32, 36, 38, 39 66.7 61.1-
77.8

<0.001Intervention (Treatment/
Strategies) 13 2, 8, 10, 12, 15, 18, 20, 23, 25, 

34, 35, 44, 45 53.9 38.5-
61.5

Associated Characteristics 16 1, 4, 6, 13, 22, 27, 29, 31, 33, 
37, 40, 41, 42, 43, 46, 47 43.8 31.3-

56.3

IQR: interquartile range.

DISCUSSION

The primary goal of this study was to evaluate the teacher’s 
knowledge of ADHD, identify factors associated with greater 
knowledge and identify misconceptions to develop strategies 
for improving educational approaches. Despite the crucial role 
teachers play in early recognition, referral and management 
of ADHD, the overall median score was only 55%. 

One of the limitations of this study lies in the fact that 
the instruments used as reference — the Knowledge of 
Attention Deficit Disorders Scale (KADDS) by Sciutto and 
Feldhammer, and the ADHD Knowledge Questionnaire by 
Kos, adapted into Portuguese by Álvarez — have not yet been 
fully validated for the Portuguese population. Although the 
present questionnaire was developed based on these tools 
and adapted to the cultural and educational context of the 
study sample, the absence of formally validated versions in 
Portuguese may affect the reliability and generalizability 
of the findings. Future studies should focus on the formal 
validation and standardization of such instruments for use 
in Portuguese-speaking contexts, thereby enhancing the 
methodological robustness of research in this area.

The selection of the KADDS and Kos’s questionnaire as 
references in constructing the present instrument is supported 
by their widespread use, solid theoretical foundations, and 
acceptable psychometric properties reported in international 
studies.(12-14) Both scales have demonstrated content 
and construct validity in assessing teacher knowledge of 
ADHD and are specifically designed to address the types of 
misconceptions commonly observed in educational contexts.(15)

Furthermore, despite the absence of formally validated 
instruments in Portuguese, the development of the 
questionnaire for this study ensured the inclusion of key 
conceptual domains such as etiology, symptoms, diagnosis, 
treatment, and educational strategies related to ADHD. 
Moreover, the adaptation of the instrument to the Portuguese 
educational and cultural context contributed to its ecological 
validity, making the results more relevant and applicable to 

the realities experienced by teachers in this setting. The study 
also offers an original contribution by providing empirical data 
on teachers’ knowledge about ADHD in a Portuguese city, an 
area with limited research to date. As such, these findings may 
serve as a valuable baseline for the development of future 
validation studies, as well as for the design of targeted training 
programs and awareness campaigns within the educational 
system.

Through this study, we identified several misconceptions 
in teachers’ knowledge of ADHD (Table 3), as we found a 
high number of questions with a significant proportion of 
incorrect responses, meaning many teachers actually believe 
the incorrect information to be valid. While these findings 
are consistent with other national and international studies, 
we verified a higher overall score when comparing to these 
studies - 55% vs. 42,5% in a study in Spain, 42,6% in a study 
in South Africa, 47,8% in a study in the United States and 
46,9% and 46,8% in Portuguese national studies.(5,9,10,14,16) As 
these studies are over nine years-old, the improvement in our 
results may reflect the increased awareness of the importance 
of this issue over the years. Nevertheless, there remains a 
significant knowledge gap of ADHD, with considerable room 
for improvement.

We also verified that teachers had a greater knowledge 
of ADHD symptoms and diagnosis compared to other areas, 
which aligns with findings from previous studies.(5,9,10,12,17) 
However, most misconceptions were related to associated 
characteristics, as seen in other papers.(14,18,19) Despite years of 
increased study and awareness, the same lack of knowledge in 
these areas is still observed. It is consensual that school-based 
interventions are essential to manage this disease, as teachers 
play a crucial role in managing and minimizing ADHD learning 
difficulties.(3,4,10,20) Stigma and misconceptions surrounding 
this illness negatively impact the adequacy of therapeutic 
interventions.(4) Therefore, efforts must focus on addressing 
these gaps, with enhanced training needed, particularly in the 
areas of treatment and associated characteristics. 

Prior training in ADHD was found to increase knowledge 
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in several studies which was compatible with our results.
(9,10,14,21) However, even though we verified we had a better 
score than other studies, the percentage of teachers who 
received prior training was similar.(10,20) The low percentage of 
teachers with prior training, coupled with a significantly better 
score than those who didn’t have prior training emphasizes 
the importance of training in order to improve students’ 
outcomes. 

On the other hand, similar to some other studies, we 
verified younger teachers and teachers with less experience 
scored better in the questionnaire.(9,10,14) These results were 
not compatible with other studies.(5,21) Although younger 
teachers theoretically had less teaching experience, they are 
expected to have more training in ADHD, as it is an increasingly 
recognized topic.(5,10,21) While older teachers had little contact 
with the subject during their training process, younger 
teachers encountered it earlier, helping them overcome the 
stigma and misbeliefs mostly found in the older age groups. 
We found that younger teachers had significantly more 
training than older groups, which can help validate our theory. 

We also verified teachers in private schools had more 
training than those who teach in public schools which may 
be explained by the greater emphasis private schools place 
on the quality of education and, consequently, on teacher 
training. This suggests private schools may better recognize the 
importance of ADHD related topics. One possible explanation 
for this finding lies in several structural and contextual 
advantages typically associated with these institutions. First, 
private schools often maintain smaller class sizes, allowing 
teachers to provide more individualized attention to students 
and to more readily identify behavioral or learning difficulties, 
including those associated with ADHD.(22-24) In addition, 
private schools may have more financial resources to invest 
in ongoing professional development, including specialized 
training on neurodevelopmental disorders.(25,26) Such paid 
training opportunities can enhance teachers’ understanding 
of ADHD and equip them with effective classroom strategies. 
Furthermore, private school environments are frequently 
shaped by strong parental expectations for high academic 
achievement.(22) This pressure may motivate schools to adopt 
early identification and intervention practices, including a 
greater focus on ADHD, to ensure that all students perform 
to the best of their potential. Together, these factors may 
contribute to a more proactive and informed approach to 
ADHD within private school settings.

However, we did not find a significant relationship between 
having a higher academic degree and greater knowledge of 
ADHD, highlighting the need for sustained ADHD teacher 
training interventions, rather than prioritizing academic 
qualifications alone.(16) 

CONCLUSION

Teacher training in ADHD is insufficient in our study 

population. As demonstrated by our findings, such training 
is essential and should be incorporated into teachers’ 
academic curricula. Through our study we identified which 
areas intervention was warranted, providing guidance for the 
development of training programs and educational initiatives 
tailored to this population. Specifically identifying and refuting 
misconceptions may be a useful strategy, as suggested 
previously in another study12. Although we found better 
results than some other studies, we still believe improvement 
is needed.

Teachers play a central role in supporting students with 
ADHD, and demystifying some wrong beliefs is crucial to 
strengthening their understanding of the condition.  This, 
in turn, will enable them to create a supportive classroom 
environment and develop effective strategies for addressing 
problem behaviors.
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ABSTRACT

Introduction: Although recommended, the rotavirus vaccine is not included in Portugal’s routine immunization schedule. 
This provides an opportunity to evaluate its real-world effectiveness. This study aimed to assess the impact of rotavirus 
vaccination on reducing infection rates and hospitalizations.”

Material and Methods: This retrospective study examined all pediatric patients who underwent viral antigen stool testing 
at our hospital between 2012 and 2022. Patients were classified as either rotavirus-positive or rotavirus-negative. Data on 
vaccination status and hospitalization were obtained from electronic medical records. A control group, matched in size to the 
rotavirus-positive group, was randomly selected from the rotavirus-negative patients (N= 126).”

Results: Out of 886 viral antigen stool tests performed, 126 (14.2%) returned positive for rotavirus. The median age in the 
rotavirus-positive group was 16 months (IQR 6–24), compared to 12 months (IQR 4–29) in the negative group. A total of 81 
patients (32%) were vaccinated, with a vaccination rate of 15% (N=19) in the positive group and 49% in the negative group 
(n=62).

Vaccination was linked to a lower number of infections (OR 0.18–0.34) and a reduced hospitalization rate (OR 0.23–0.43). 
The vaccine’s efficacy beyond the first year of life was also assessed.

Conclusions: This study demonstrates the effectiveness of the rotavirus vaccination in preventing infection and hospitalization 
at our hospital. These results highlight the importance of considering the inclusion of the rotavirus vaccine in the routine 
immunization schedule.
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INTRODUCTION

Before the introduction of vaccines, rotavirus was the 
leading cause of gastroenteritis, responsible for over two 
million hospitalizations and 440,000 deaths each year 
worldwide. The introduction of vaccines transformed this 
situation, resulting in a significant decrease in hospitalization 
and death rates with recent studies estimating that global use 
of rotavirus vaccines could prevent about 37% of rotavirus 
deaths in children under 5.(1) As a result, the vaccine has been 
included in the national immunization programs of nearly 90% 
of the countries participating in the Global Alliance for Vaccines 
and Immunization.(2)

Despite recommendations from WHO and the vaccination 
commission of the Portuguese Society of Pediatrics, the 
rotavirus vaccine has not been incorporated into Portugal's 
routine immunization schedule for all children.(3) As a result, 
there is variability in vaccination rates across different regions.

Assessing the real-world vaccine effectiveness (VE) is 
essential for confirming its benefits and aiding policymakers 
in developing immunization strategies. While the earliest VE 
studies were conducted in countries with low child mortality 
rates, the introduction of the vaccine in high child mortality 
settings has enabled VE studies in those regions as well.

Although the vaccines demonstrated effectiveness across 
all settings, recent evidence indicates substantially higher 
efficacy in countries with lower child mortality. Estimated 
vaccine efficacy ranged from 69.6% to 94.3% in low-mortality 
settings and from 18.6% to 85.3% in high-mortality regions.
(4) Some studies have also shown a reduction in vaccine 
effectiveness (VE) during the second year of life, underscoring 
the importance of expanding vaccine protection beyond the 
first year. However, further studies have revealed that this 
decline is primarily limited to children who are HIV-exposed or 
chronically malnourished.(5)

Considering all the variables that influence vaccine 
effectiveness (VE), the aim of this study was to assess the 
vaccination rate in our pediatric population and evaluate 
its efficacy in reducing infection and hospitalization rates. 
Additionally, we aimed to determine whether there is a decline 
in VE beyond the first year of life.

MATERIAL AND METHODS

A retrospective study was conducted, including all pediatric 
patients who underwent viral antigen stool test performed 
using enzyme-linked immunosorbent assay (ELISA) at our 
hospital from 2012 to 2022. These tests were performed either 
in the emergency department or during a hospital admission. 
Antigen test results were obtained with the assistance of the 
pathology and microbiology departments. Patients were then 
categorized in two groups (either positive or negative for 
rotavirus). From the pool of patients that had negative stool 
test (n= 760) a stratified random sampling with the same 

number of patients as the positive group was performed, 
ensuring proportional representation by age and gender. 
Electronic medical records were used to access information on 
vaccination status, hospitalizations and length of stay. Exclusion 
criteria were inability to access the vaccination record and/or 
medical records.

Statistical analyses were conducted using IBM® SPSS® 
Statistics, version 29.0 (IBM Corp., Armonk, NY, USA). Chi-
square tests were performed to assess the presence of 
statistically significant differences between groups. To assess 
vaccine effectiveness (VE) in children after their first year of 
life, we analyzed those older than 12 months in both groups 
(n= 136)

RESULTS

A total of 886 viral antigen stool tests were conducted, of 
which 126 (14.2%) tested positive for rotavirus. The percentage 
of male patients was the same in both groups, at 55% (n=69). 
The median age was 16 months (IQR 6–24) for the positive 
group and 12 months (IQR 4–29) for the negative group. 

The vaccination rate in the analyzed population (n=252) 
was 32% (n=81), with the rate in the positive group decreasing 
to 15% (n=19) and increasing to 49% (n=62) in the negative 
group (Figure 1).

Figure 1 - Vaccination rate in both groups

When comparing vaccinated and unvaccinated individuals, 
vaccination was associated with a reduced risk of testing 
positive for the antigen (OR 0.183; 95% CI 0.101 – 0.334; 
p<0.0001). Among the unvaccinated patients, 63% (n=79) 
tested positive, compared to only 23% (n=29) of those who 
were vaccinated.

Hospitalization was required for 100 patients, of whom 
85% (n=85) were unvaccinated (Figure 2). The hospitalization 
rate was 50% (n=85) among the unvaccinated, compared to 
only 19% (n=15) in the vaccinated group (Figure 3). Thus, 
vaccination was associated with a significantly lower risk of 
hospitalization (OR 0.230; 95% CI 0.122–0.434; p<0.0001).
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Figure 2 - Vaccination status of the hospitalized patients 
(n=100)

Figure 3 -  Comparison of the rate of hospitalization between 
the non-vaccinated group (n= 171) versus the vaccinated 
group (n=81)

When evaluating the sub-group of patients older than 
12 months (N= 136), we found a vaccination rate of 32% 
(n=43). From the group that was vaccinated only 20% were 
hospitalized versus 47% in those non-vaccinated translating 
a reduced likelihood of hospital admission (OR 0.182; 95% 
CI 0.074–0.451; p<0.0001). Vaccination was also associated 
with a lower risk of infection (OR 0.130; 95% CI 0.057–0.301; 
p<0.0001) with only 20% of those vaccinated presenting a 
positive stool antigen versus 53% of those non-vaccinated.

DISCUSSION

The findings of this study provide evidence for the efficacy 
of the rotavirus vaccine in reducing both the incidence of 
infection and hospitalization due to rotavirus-related illnesses. 

This study has several limitations that should be 
acknowledged. Its retrospective and single-center design 
limits the generalizability of the findings and introduces 

potential information bias due to reliance on existing medical 
records, which may be incomplete or inconsistent. The sample 
size, although spanning a ten-year period, was relatively 
small, which may reduce statistical power, particularly for 
subgroup analyses. Furthermore the high hospitalization 
rate observed in our sample may, in part, be explained by a 
selection bias inherent to clinical testing practices. In many 
settings, stool antigen testing for rotavirus is more likely to be 
performed in cases presenting with more severe symptoms, 
particularly those warranting hospital admission. Milder 
cases of acute gastroenteritis are frequently managed in 
outpatient settings without laboratory confirmation, leading 
to underrepresentation of less severe cases in our dataset. 
Consequently, the sample may overestimate the proportion of 
hospitalizations relative to the broader population of rotavirus 
infections.(6)

By substantially decreasing the incidence of rotavirus 
infection, the vaccine not only alleviates the disease burden on 
affected individuals but also reduces the strain on healthcare 
systems by lowering hospitalization rates. 

In light of the findings presented in this study, it is important 
to highlight the relevance of extending the vaccination to the 
entire population. In Portugal this vaccine is currently only 
indicated for high-risk groups despite the recommendations 
of the portuguese pediatric infectious society of extending 
it.(7) Our results support the potential benefits of extending 
universal rotavirus vaccination, as they underscore the burden 
of disease and the likely public health impact of broader 
vaccine coverage.

Importantly, vaccine effectiveness (VE) was maintained 
even in children older than 12 months, consistent with studies 
indicating that a decline in effectiveness is primarily seen in 
malnourished or immunocompromised children.(8)

The low vaccination rate verified in our population 
indicates a poor adherence to non-routine immunization 
practices, underscoring the need to enhance vaccine access 
and awareness, along with incorporating the vaccine into the 
national immunization program.(9)

CONCLUSIONS

These results highlight the considerable public health 
implications of rotavirus vaccination efforts and the need 
for extensive vaccination initiatives. The significant decline 
in rotavirus infections observed in this study aligns with 
numerous other research findings and real-world vaccination 
campaigns, reinforcing the vaccine’s effectiveness.

Its effectiveness combined with the low vaccination rate 
reinforces the importance of increasing awareness among 
both caregivers and healthcare practitioners and reiterates 
the importance of discussing its inclusion in the national 
immunization program.
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ABSTRACT

Introduction: The world has witnessed an increase in armed conflicts, with more than 100 active conflicts currently spread 
across all continents. The conflict between Russia and Ukraine represents the largest armed conflict in Europe since World War 
II, while the recent escalation between Israel and Gaza has triggered an unprecedented humanitarian crisis. Children living in 
conflict-affected areas constitute one of the most vulnerable populations.

Objectives: The purpose of this review is to understand the indirect consequences of armed conflicts on the pediatric 
population and to compile the most up-to-date and relevant evidence on this subject. It aims to make health care professionals 
aware of the subject.

Development: A narrative review of the literature was conducted including articles published between 2017 and 2024 
addressing the indirect effects of armed conflicts on children and adolescents. The reviewed literature highlights significant 
social consequences, including displacement, family separation, sexual violence, child abuse, and disruption of education. 
Public health impacts include reduced access to healthcare, increased infectious diseases, vaccination gaps, malnutrition, 
and environmental contamination. Additionally, neonatal, neuroendocrine, and psychological consequences with long-term 
implications for development and mental health are consistently reported.

Conclusions: Armed conflicts have profound and lasting indirect effects on children’s health, development and well-being. 
Increasing awareness and preparedness among healthcare professionals is essential to ensure early identification of risk, 
adequate care, and appropriate long-term follow-up of war-affected and refugee children.
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INTRODUCTION

Armed conflicts are defined as any form of armed violence 
that resorts to armed forces and opposes governments, 
organized armed groups and/or civilians within the same or 
different state, regardless of intensity or cause.(1–3) 

Over time, there has been a shift in the nature and scale of 
armed conflicts, with progressively larger affected areas and 
the use of more destructive weapons, leading to increasingly 
severe consequences, particularly for civilian populations.(3,4) 

The current conflict between Russia and Ukraine, which 
began in February 2022, is the largest armed conflict in Europe 
since World War II. (5) The attack by Hamas on October 7, 2023, 
and Israel’s response also marked a critical turning point in 
the ongoing conflict.(6) However, the attention and coverage 
provided by the media and the international community to 
these conflicts do not reflect the true extent of this global 
issue. Currently, there are over 110 active armed conflicts 
worldwide, spanning across all continents.(7)

Consequently, it is estimated that 246 million children (1 
in 10) live in areas affected by armed conflicts, making them 
one of the most vulnerable groups living in war scenarios. 
The proportion of child deaths among civilians has increased 
from 9% to 23% between 2011 and 2016.(8,9) Emerging data 
suggests that the child mortality rate in the recent escalation 
of the Gaza conflict, compared to other conflicts, may be 
disproportionately high, with approximately 14,000 children 
reported dead so far.(6) Additionally, it is estimated that 20 
million children worldwide are currently displaced or refugees 
due to armed conflicts.(10) 

The consequences of these conflicts are not limited to 
direct consequences - any physical injury that may affect any 
organ or system, caused by any penetrating or blunt trauma, 
crush injuries, burns, injuries from bombings, explosions, 
building collapses, shootings and motor vehicle accidents in 
the context of armed conflict. Any consequence not previously 
described is considered as an “indirect consequence”.(1,2)

OBJECTIVES

The purpose of this research is to understand the impact 
of armed conflicts on children and adolescents’ everyday 
life and their subsequent implications for their health and 
development.  This review aims to adopt a needs-centered 
approach by synthesizing current evidence and providing 
a structured overview for physicians and healthcare 
professionals with little to non-existing experience in the 
treatment, management and follow-up care of war-affected 
and refugee pediatric populations. 

METHODS

This study consists of a narrative review of the literature 
addressing the indirect consequences of armed conflicts on 
children and adolescents.

A literature search was conducted covering publications 
from 2017 to 2024. The search was performed using the 
PubMed/MEDLINE database. In addition, relevant reports 

and documents from international health and humanitarian 
organizations were consulted to contextualize the global 
burden and humanitarian impact of armed conflicts.

The search strategy combined Medical Subject Headings 
(MeSH) and free-text terms, including Child, Adolescent, 
Pediatric, Armed Conflict, War and Indirect Consequences.

Eligible sources included original observational studies, 
narrative and systematic reviews, as well as reports and 
policy documents from international organizations addressing 
the social, public health, neonatal, neuroendocrine and 
psychological consequences of armed conflicts in pediatric 
populations. Studies focusing exclusively on adult populations, 
direct physical injuries only, or published outside the 
predefined time frame were excluded.

Following abstract screening, 88 articles were initially 
identified, of which 38 were selected for inclusion in the final 
review based on relevance to the scope of the study and 
contribution to understanding the indirect effects of armed 
conflicts on child and adolescent health and development.

SOCIAL CONSEQUENCES

Sexual Violence
Armed conflicts are intimately related to sexual violence 

crimes. These crimes are mostly committed against females, 
not only by the military forces but also by other refugees 
during migration or within refugee camps.(11) In contrast, in 
some cases, the primary abuser is part of the nuclear family.(12) A 
significant contributing factor is the lack of adequate parental 
care, often leaving children alone and unsupported.(13) 

In addition to the psychological trauma, girls who are 
victims of sexual violence are at greater risk of sexually 
transmitted infections, unwanted pregnancies, gynecological 
or obstetric complications and infertility.(9) However, sexual 
violence also affects males. Adolescent boys often constitute 
the majority of unaccompanied minors, whether as refugees 
or part of military forces, making them particularly vulnerable.(9)

A 2017 study revealed that older men in Greek shelters 
exploit adolescent boys from Afghanistan, Syria, Iraq, Iran, 
and Bangladesh in exchange for money, food, clean clothes, 
or other basic needs.(14) In males, the consequences of sexual 
violence include sexually transmitted infections, incontinence, 
genital and rectal injuries, infertility, sexual dysfunction and 
partial or complete castration, along with mental health 
issues. These boys rarely seek help, because of the shame, 
fear of social stigma and criminalization in countries where 
same-sex relationships are illegal.(9,14)  

DISPLACEMENT/MIGRATION AND FAMILY SEPARATION
 

Populations in conflict-affected regions are often forced 
to migrate internally or to another country, exposing them to 
risks before, during and after their journeys. Children are often 
forced to move without being ensured health care and basic 
needs.(9) Furthermore, refugees often face linguistic barriers, 
carry little to no medical information, lack identification 
documents and they are not registered in local health systems, 
which makes access to health care even more difficult.(15) 
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Many of these children are forced to travel alone, being 
separated from their parents or legal guardians, which 
increases their vulnerability to human trafficking. Among the 
nearly 90,000 unaccompanied minors who sought asylum in 
Europe in 2015, the whereabouts of 10,000 remain unknown.(9) 

 
Child Abuse 
War disrupts the social environments usually expected to 

protect children. The prevalence of abuse can reach up to 90% 
during and after the conflict, including physical abuse, child 
labour, child marriage and neglect.(16)

The involvement of children in armed conflicts 
represents one of the most severe violations of international 
humanitarian law, with children being recruited as soldiers 
or even coerced into carrying out bomb attacks and suicide 
missions.(3,32) Reports from humanitarian and legal frameworks 
highlight that the use of children in hostilities constitutes a 
war crime.(3) Economic hardship and social fragmentation are 
two factors that frequently contribute to a higher prevalence 
of child maltreatment in these contexts. This abuse is often 
perpetrated by primary caregivers and close relatives, 
complicating efforts to seek appropriate help.(16) 

 
Inversion of Social Roles and Limited Access to Education 
Economic challenges during armed conflicts force children, 

particularly girls, to leave school and work as a source of family 
income.(11)  Moreover, schools are easy and common targets of 
military attacks, exacerbating the insecurity and destruction 
that reinforces school dropout.(17,18) Many of these children 
find themselves taking the role of their parents' caretakers 
after the latter either became sick or disabled during war or 
marry and have children earlier in search of stability.(2,11) In 
some contexts, children are forcibly recruited as soldiers or 
used in violent attacks, representing an extreme inversion of 
their childhood roles.(3,4,9,32)

PUBLIC HEALTH CONSEQUENCES

Decreased Access to Health Care
Conflicts disrupt access to healthcare by destroying health 

infrastructures and facilities, with consequent deaths of 
healthcare workers, obstruction of humanitarian corridors 
and compromised delivery of medication and vaccines.(1) Key 
functions of the public health departments, such as disease 
surveillance and screening, are compromised.(9) This affects 
the administration of routine vaccinations and treatment for 
conditions like HIV and tuberculosis.(19) Children with chronic 
illnesses are often unable to receive appropriate care, leading 
to a deterioration of their conditions. At the same time, the 
management of acute, severe, and urgent cases is equally 
challenging, further compromising the overall healthcare 
response.(2,20)

Increase in Infectious Diseases
Mass displacement, inadequate living conditions in 

overcrowded refugee shelters, with poor hygiene, sanitation, 
potable water and food are the enumerated causes to explain 
the increasing number of infectious diseases.(11) Children 
under five years are particularly vulnerable.(1,9)

Reduced infection prevention and control measures lead 
to outbreaks of diseases like gastroenteritis, respiratory 
tract infections, measles, malaria, and tuberculosis, which 
are leading causes of child mortality in conflict zones.(9,11,20) 
Poor water quality and sanitation in refugee camps further 
exacerbate outbreaks such as cholera, hepatitis B and E.(20)

Vaccination Gaps
Immunization coverage is highly affected by the higher 

number of armed conflicts all over the world, with devastating 
effects on the children vaccination coverage.(20) According to 
a World Health Organization report, Ukraine's immunization 
coverage against diphtheria, tetanus and pertussis dropped 
from 76% in 2012 to 23% in 2014 after the annexation of 
Crimea by Russia. In Syria, childhood vaccination rates fell 
from 80% to 41%, over 5 years of conflict.(21) 

As a result of the decreasing immunization coverage, herd 
immunity dropped and previously eradicated or vaccine-
preventable diseases have been re-emerging, leading to 
outbreaks, with a high chance of spreading to other countries 
and causing devastating effects. As an example, poliomyelitis 
cases in Syria were imported from Pakistan and a measles 
outbreak in Syria spread to the surrounding countries like 
Turkey, Jordan and Lebanon. In Somalia, the low immunization 
coverage, caused by the 2010 and 2011 conflict, led to a 
measles epidemic that also affected refugee camps in Kenya 
and Ethiopia.(1,21)

Decreased immunization among children in areas of 
conflict represent a risk for themselves and surrounding 
people, undermining the global efforts towards a higher 
vaccination coverage all over the world.(1)

Malnutrition
Children exposed to conflict are highly vulnerable to 

malnutrition.(6) Since 1990, 8 major famines have resulted in 
over 50,000 deaths, with 7 linked to armed conflicts.(20) 

During a conflict, attacks frequently target agricultural 
fields, livestock, grocery stores and food transportation, which 
compromises the population food supplies chains.(9) Refugee 
camp conditions increase the risk of enteric pathogens, 
exacerbating children malnutrition through diarrheal and 
vomiting episodes.(22) 

Severe malnutrition levels in children are associated with 
anemia and other nutritional deficits, which may lead to a poor 
psychological development, low intellectual performance, 
short stature and increased vulnerability to diseases in 
adulthood.(9,22) 

Environmental contamination
The use of weapons, bombings, missiles and the intense 

use of vehicles contribute to the air and soil pollution, resulting 
in water contamination as well. Armed conflicts often result in 
acute pollution events involving carcinogenic and teratogenic 
substances, particularly heavy metals, which remain stable 
over time and persist in the environment.(23) 

Additionally, partially destroyed buildings at high risk of 
collapse, landmines and unexploded ordnance represent a 
significant risk to the children, not only during the conflict, but 
also long after combat has ended.(2)
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Neonatal Consequences
Stress, malnutrition (with a more pronounced impact 

during the third trimester) and limited access to healthcare, 
consequently compromising prenatal surveillance, 
are commonly identified as factors causing perinatal 
complications.(24)

A study conducted in Israel, between 2003 and 2008, 
describes a significant association between stress and 
gestational complications, with an increased incidence of 
premature membrane rupture.(25) 

Moreover, literature describes a higher neonatal 
morbimortality, with an increased prevalence of low birth 
weight neonates, APGAR scores below 7 at 5 minutes and fetal 
and perinatal death.(24,26,27) 

Breastfeeding is commonly neglected and seen as a minor 
concern during the conflict. As a consequence, children 
are mostly fed with formula milk, which deprives them of 
breastfeeding benefits and exposes them to unsafe water 
used in formula preparation.(28) 

Neuroendocrine Consequences
Exposure to adverse events, trauma and stress is related 

to physical and psychological changes regulated by the 
hypothalamic–pituitary–adrenal axis. Cortisol, a key marker 
of this axis, is frequently used in studies to assess the effects 
of armed conflicts and stress exposure.(2,29,30) The literature 
reports inconsistent findings regarding cortisol levels in 
children exposed to armed conflicts.(29,30) Studies show that 
children exposed to acute stress and in a first phase after the 
traumatic event exhibit cortisol hypersecretion. However, long-
term stress exposure seems to be related to a hyposecretion 
due to negative feedback mechanisms.(29,30) Regardless of 
cortisol secretion levels, hypothalamic–pituitary–adrenal 
axis disruption can compromise child development and its 
physiopathologic responses.(29) 

Age at menarche is influenced by many personal, family 
and environmental factors, namely the genotype, nutritional 
status, stress and economic conditions. Considering its 
sensitivity, it is easily and strongly affected by the existence of 
an armed conflict.(31)

PSYCHOLOGICAL CONSEQUENCES 

Neurodevelopmental changes
Violence against children has consequences that may 

take years to manifest, with adolescents being particularly 
vulnerable to neurocognitive insults.(17,32)

Brain development may be impaired, associated with 
architectural and neuroendocrine dysfunction, leading 
to visible repercussions and maladaptive behaviours 
persisting into adulthood. Cognitive developmental delays, 
compromising basic (memory, attention, concentration, 
sensation and perception) and superior functions (thinking, 
consciousness and reasoning) are common and are related to 
decreased academic performance and learning difficulties.(17,32)

Mental health problems 
Exposure to traumatic events during the first year of life 

has a detrimental effect on the development of the child and 

can shape the individuals’ lives for decades.(33)

Mental health problems can be considered direct 
consequences of war when they result from direct exposure 
to traumatic events, such as military attacks, the forced 
recruitment of children as soldiers, or, for those who survive, 
their involvement in violent acts such as bomb attacks.(9,32) 

However, mental health issues caused by displacement, 
migration, social disintegration and loss of loved ones are 
considered indirect consequences of armed conflicts.(11)

Exposure to armed conflicts is associated with higher 
prevalence of anxiety, post-traumatic stress disorder 
(PTSD) and depression among children and adolescents. 
The estimated prevalence of anxiety and depression in 
populations affected by these  conflicts is two to four times 
higher than the global prevalence.(9,20) Furthermore, exposure 
to armed conflicts during childhood increases susceptibility to 
psychiatric disorders in adulthood.(34)

One study revealed that almost one-third of individuals 
displaced by the conflict between 1958 and 2002 in Latin 
America had two or more mental health problems.(35)

Headaches are the most common somatic symptom in 
the pre-conflict stage. During the conflict, other symptoms 
emerge as a consequence of disruption of the parent-
child relationships and social activities such as feelings of 
terror, nervousness, sadness and shame. Posteriorly, violent 
behaviours might also prevail years after the conflict and 
depressive symptoms, anxiety disorders, sleep disturbances, 
somatic complaints and hypersensitivity may emerge.(32)

It is also important to mention that the psychological 
damages in children can result from parental exposure to 
armed conflicts, even when the children themselves are 
not directly exposed. Parental trauma can be transmitted to 
subsequent generations through epigenetic and narrative 
mechanisms, increasing their children’s susceptibility to 
psychological problems.(34) Parental emotional stress levels 
strongly influence post-traumatic symptoms in young 
children. A 2012 study  conducted in refugee camps found 
a correlation between maternal post-traumatic symptoms 
and psychological problems in their children.(25) Furthermore, 
all these problems affect not only children who live in areas 
of conflict and their surrounding regions, but also those all 
over the world due to media coverage of war events, often 
featuring extremely violent images, which reinforces the need 
to supervise access and adapt the information given about 
war.(9,36)

 
Sleep disorders
Traumatic events are often accompanied by sleep 

disorders. A literature review on sleep disorders in children 
with PTSD found a high rate of nightmares and other sleeping 
problems. Generally, nightmares are more common in 
younger children (vs. adolescents) and their presence is a 
strong predictor for development of PTSD.(37) Enuresis is also a 
problem that frequently arises during a conflict.(32)

Drug abuse and Violent behaviours
Exposure to armed conflict and its associated trauma 

can have profound effects on children and adolescents, 
often leading to the adoption of risk behaviours and the 
perpetuation of cycles of violence. In 2013, a study conducted 
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in adolescents of Indonesia in a post-conflict area found that 
94.1% of boys and 89.1% of girls were involved in at least 
one bullying behaviour. There was also a higher prevalence 
of group fights and external aggression (with or without 
weapons) in a context where violence was used as a symbol of 
power and a way to overcome personal conflicts.(38) Moreover, 
violence was often associated with other risk behaviours such 
as substance abuse and school absenteeism.(32,38)

LIMITATIONS

This review has some limitations, namely the use of 
articles published in the last seven years, the predominance 
of cross-sectional and retrospective studies, with limited long-
term/longitudinal follow-up and the difficulty in establishing a 
direct causal relationship between the different findings due 
to the presence of multiple confounding factors.

CONCLUSION

The world has witnessed a rise in armed conflicts, with 
approximately 90% of the victims being civilians, most of them 
women and children.(24) Conflicts have a harmful and deep 
negative impact on children, with long-term consequences for 
their growth, development, education and health.(9)

Reducing the frequency and intensity of armed conflicts 
is an explicit goal of the 2030 Sustainable Development 
Goals.(20) However, achieving this goal requires global and 
multidimensional efforts focused primarily on conflict 
prevention. On the other hand, mitigation of the consequences 
of conflicts mostly relies on humanitarian aid and human 
resources such as technicians, psychologists and healthcare 
professionals.(24) 

Healthcare professionals play a crucial role in minimizing 
the impact of conflicts on health, focusing on preventive 
interventions, reduction of risk and implementation of 
protective mechanisms to avoid or reduce undesirable short- 
and long-term consequences.(11)

Post-conflict reconstruction plans are also important to re-
establish essential infrastructures, improve access to essential 
needs and prevent overcrowding in shelters.(24)

In this review, we aim to provide the most up-to-date 
and relevant information about this subject, with the goal 
of enhancing knowledge and understanding of this complex 
issue and equipping the medical community to manage and 
support refugee patients.
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ABSTRACT

Denial of illness is common in adolescents suffering from Anorexia Nervosa (AN) and represents a major barrier to early 
diagnosis and treatment. Males with AN may experience a “double stigma” as they face not only the burden of a mental 
disorder, but also one traditionally perceived as predominantly affecting females. We report the case of a 13-year-old male with 
restrictive-type AN, who exhibited marked illness denial, experiential avoidance, and stigma regarding his psychiatric condition, 
and discuss how these factors contributed to a delay in the recognition of the disorder and initiation of its treatment. Organic 
and psychiatric differential diagnoses are discussed. Particular attention is given to the patient’s late childhood, characterized 
by obesity and low self-efficacy, which may have acted as predisposing factors for the development of the disorder. Treatment 
focused primarily on promoting illness acceptance, resulting in progressive clinical improvement. This case highlights the need 
to raise awareness of AN in males to ensure timely intervention.
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INTRODUCTION

Anorexia nervosa (AN) is a severe psychiatric disorder 
characterized by an intense fear of weight gain, distorted body 
image, and persistent behaviors aimed at restricting food 
intake, leading to significant weight loss and malnutrition.(1) 

AN primarily affects adolescents and young adults, and 
it is approximately ten times more prevalent in females, 
contributing to the “double stigma” experienced by males 
with AN (a term referring to the stigma associated with having 
a mental disorder combined with the stigma of suffering from 
a disorder perceived to be specific of the female gender).(2) 
This stigma contributes to the delay in both the recognition of 
the illness and the initiation of treatment observed in males 
with AN.(3)

There are notable differences in the presentation of AN 
between female and male patients, particularly regarding 
weight-control behaviors and body image concerns. Girls 
often exhibit a desire for thinness whereas male adolescents 
may focus more on achieving a lean, muscular physique, 
frequently adopting a pattern of "bulking and cutting"—
alternating between episodes of high-protein or caloric intake 
(bulking) aimed at building muscle and periods of extreme 
caloric restriction (cutting) to reduce body fat. Males are also 
more likely to engage in excessive exercise as a means of 
controlling weight and achieving their idealized body image.(4)

Denial of illness is common in AN, particularly among 
adolescents, and represents a significant barrier to early 
recognition and treatment of the disorder.(5) It is a complex 
concept with multiple causes and can be broadly divided into 
non-deliberate and deliberate denial.(6) Non-deliberate denial 
is attributable to a form of anosognosia (referring to the lack 
of awareness or concern regarding emaciation), limited insight 
(characteristic of the overvalued ideas regarding body image) 
and narrowed consciousness (namely indifference to hunger 
signals). In contrast, deliberate denial is used by patients 
to avoid the consequences of acknowledging the disease 
(namely to avoid treatment) and as to preserve a sense of self-
determination. 

The authors report a case in which denial of illness and the 
“double stigma” associated with AN in males is evident and 
discuss their relevance to the diagnosis and management of 
the disorder. 

CASE REPORT

A 13-year-old male adolescent presented to the pediatric 
emergency room accompanied by his mother, with complaints 
of lightheadedness, fatigue and cold intolerance. His mother 
reported that over the previous three months the patient 
had been restricting his food intake and engaging in excessive 
exercise, resulting in a rapid weight loss of approximately 
17 kg. She also stated that he had expressed fear of gaining 
weight. However, the patient lacked recognition of the 
seriousness of the current low body weight, minimizing 
the severity of his dietary restriction and excessive physical 
activity, while admitting that he felt better about his body 
image after his recent weight loss. He denied purgative 
behaviors. On examination, his body-mass index (BMI) was 

13.7 kg/m2 (weight 35.0 kg, height 161 cm, BMI-for-age 
percentile: 0.1). He presented with hypotension (blood 
pressure 88/48mmHg) and bradycardia (heart rate 46 beats 
per minute). Physical examination revealed muscular atrophy, 
dry skin and cold extremities. Laboratory tests showed 
hypoglycemia (45 mg/dL), hypophosphatemia (3.1 mg/dL), 
and hypercholesterolemia (236 mg/dL), while the complete 
blood count, renal function, electrolyte panel and liver 
enzyme were within normal range. Urinalysis was normal. 
Electrocardiogram and echocardiogram revealed bradycardia 
but no other abnormalities. 

The patient was admitted to a Pediatric Inpatient Unit for 
clinical stabilization and refeeding. Additional investigations 
were conducted to exclude medical conditions that may cause 
weight loss, including celiac disease, Crohn’s disease and 
hyperthyroidism. Tissue transglutaminase antibodies and total 
IgA levels were within normal limits, ruling out celiac disease, 
and a stool calprotectin test was normal, excluding Crohn’s 
disease. Thyroid function tests were also normal. Tuberculosis 
was considered unlikely, as the patient had no history of 
cough, fever or night sweats, and pulmonary auscultation was 
clear. Type 1 diabetes was ruled out due to the presence of 
fasting hypoglycemia. Fatigue, loss of appetite, and weight 
loss may indicate malignancy; however, the absence of focal 
findings on physical examination or laboratory abnormalities 
made this possibility unlikely. 

During hospitalizations, the patient was evaluated by 
a Child and Adolescent Psychiatrist. Potential psychiatric 
differential diagnoses of AN were considered, namely 
avoidant/restrictive food intake disorder (ARFID), body 
dysmorphic disorder (BDD) and major depressive disorder 
(MDD). ARFID is an eating disorder characterized by restricted 
eating that can lead to significant weight loss or nutritional 
deficiencies, often due to sensory sensitivities, lack of interest 
in food, or fear of adverse consequences such as choking.(7) 
However, none of these features were present, while excessive 
exercise and body image concerns are unusual in ARFID, 
ruling out this diagnosis. Body dysmorphic disorder involves 
a preoccupation with perceived physical flaws in specific body 
parts rather than concerns about overall weight.(7) Although 
the patient demonstrated a distorted perception of his body, 
his focus on dietary restriction and excessive exercise to 
achieve weight loss were more consistent with AN than with 
BDD. Major depressive disorder often presents with reduced 
appetite, weight loss and fatigue,(7) which may overlap with 
the patient's symptoms. However, weight loss associated with 
MDD occurs due to anhedonia or loss of appetite rather than 
fear of gaining weight or body image concerns. This patient did 
not report pervasive low mood, hopelessness, or other core 
depressive symptoms, making MDD less likely. The patient 
denied engaging in purgative behaviors (self-induced vomiting 
or the use of laxatives and diuretics), and his mother reported 
not observing such behaviors. However, patients with AN 
may conceal these behaviors. For this reason, indirect signs 
and findings commonly associated with purging behaviors 
were investigated. These include Russell's sign (calluses or 
lesions on the knuckles resulting from self-induced vomiting), 
which was not observed, as well as laboratory findings such 
as metabolic alkalosis with hypochloremia and hypokalemia, 
which were also absent.(8) A diagnosis of AN, restrictive 
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subtype was established, and after discharge the patient 
started outpatient treatment.

The patient had a history of obesity (at age 12 he weighed 
60 kg; BMI 23.4 kg/m2; BMI-for-age percentile: 97) and had 
been bullied by his peers for this reason. Prior to the clear 
onset of AN he had decided to reduce his intake of highly 
caloric foods without displaying others symptoms of an eating 
disorder. This resulted in a slow and steady weight loss of 8 
kg over approximately ten months. During this period, his 
peers complimented him on his appearance and his ability 
to lose weight. Subsequently, the patient intensified his 
food restriction, started exercising daily, developed a fear of 
gaining weight, and failed to acknowledge the rapid weight 
loss that led to his low bodyweight. This period was marked 
by high expressed emotion in the family, with the patient’s 
father reacting with anger to the patient’s restrictive eating 
behavior, while his mother attempted to pacify the father 
and simultaneously accommodated the restrictive eating and 
excessive exercise. The family later reported that they had 
been unaware of the possibility of a diagnosis of AN, which 
contributed to the delay in treatment initiation. Following 
psychoeducation regarding their son’s mental illness, both 
parents came to understand and accepted the diagnosis.

Prior to the onset of the illness, the patient had been 
involved in minor acts of misconduct with his school peers, 
and his academic performance had been declining. The 
patient had demonstrated minor learning difficulties since his 
early school years, which had been partially mitigated through 
private tutoring and educational adaptations. However, in the 
months preceding the onset of AN, he had been dedicating 
less time to his studies, resulting in a marked deterioration 
in his academic performance. This led to frequent arguments 
with his parents, who eventually threatened to enroll him in 
a boarding school if his behavior and grades did not improve. 
The patient reported feeling frightened by this possibility, 
therefore deciding to improve his behavior, apply himself to his 
studies, and distance himself from his peers, which coincided 
with the intensification of the eating disorder symptoms. 

After three months of non-responsive outpatient 
treatment, the patient was admitted to a Child and Adolescent 
Psychiatry Inpatient Unit. During hospitalization, he did not 
exhibit restrictive or purgative behaviors or excessive exercise 
but continued to deny his illness and symptoms. He adopted 
a passive stance during all psychotherapeutic activities and 
appeared to focus primarily on gaining weight in order to be 
discharged from the Unit. He later revealed that he had felt 
ashamed of his fear of gaining weight and of suffering from 
AN. He was discharged after 58 days with a weight of 44,6 kg 
(BMI 17,2 kg/m2; BMI-for-age percentile: 24.4) and maintained 
a healthy weight and remission of restrictive eating and 
excessive exercise in the following months. Psychoeducation 
regarding AN, along with the promotion of illness acceptance 
and healthier patterns of family communication, played a 
major role in the treatment plan. 

DISCUSSION

We report the case of a young male adolescent suffering 
from AN who exhibited marked denial of illness, which 

appeared to be partly motivated by stigma and shame related 
to his diagnosis. The delay in recognition of the disorder by 
those around the patient may reflect a broader societal lack 
of awareness of AN in males.   

AN is associated with several medical complications due to 
severe malnutrition and its effects on multiple organ systems.
(9) This patient exhibited signs and symptoms commonly 
observed in this context, including lightheadedness, fatigue, 
cold intolerance, cold extremities, dry skin, hypotension, and 
bradycardia, and well as laboratory abnormalities such as 
hypoglycemia, hypophosphatemia and hypercholesterolemia.  

When symptoms such as food restriction, excessive 
exercise, or purgative behaviors are concealed or denied by 
the patient, or go unnoticed by the family, it is particularly 
important to consider medical conditions that may cause 
weight loss int the differential diagnosis of AN.(10) These 
include celiac disease, Crohn’s disease, hyperthyroidism, type 
1 diabetes, tuberculosis and malignancy.(11)

Alternative psychiatric diagnoses that involve food 
avoidance or loss of appetite with subsequent weight loss 
should also be considered, namely ARFID and major depressive 
disorder, while the prominent preoccupation with body image 
also makes body dysmorphic disorder a relevant differential 
diagnosis of AN.(12)

Although this patient engaged in excessive exercise, his 
behavior appeared to be motivated by a desire to lose weight 
rather than to achieve an ideal of muscularity. He also did 
not engage in “bulking and cutting” as a strategy to achieve 
this goal, unlike other male adolescents as reported in the 
literature.(4)

The patient, who had previously been obese, experienced 
a period of healthy weight loss prior to the onset of illness, 
which was reinforced by positive comments from friends and 
family, who not only complimented the patient on his body 
image but also praised his efforts to lose weight. This may 
have reinforced the patient’s low self-efficacy and contributed 
to the onset of his illness. According to Erik Eriksson’s theory 
of psycho-social developmental, late childhood, roughly 
corresponding to ages 6-12, is characterized by the psychosocial 
crisis of “Industry versus Inferiority”, and the patient, aged 13 
at the onset of illness, had a history of academic difficulties 
that may have contributed to a sense of inferiority relative to 
his peers, consistent with low self-efficacy.(13)

Additionally, in attempting to distance himself from 
peers to avoid further misconduct, his peers started bullying 
him once more regarding his weight, which intensified his 
restrictive eating and exercise behaviors, precipitating the 
onset of AN at a time when he became socially isolated and 
therefore more psychologically vulnerable. 

The patient’s passivity during treatment may be 
understood in terms of experiential avoidance, which refers 
to an unwillingness to remain in contact with aversive 
experiences, such as painful feelings, thoughts, and emotions, 
and is believed to contribute to the maintenance of almost 
all emotional disorder).(14) Shame and self-stigma related to 
mental illness, which the patient acknowledged at a later 
stage of treatment, likely contributed to this unwillingness 
to confront and admit to having thoughts and behaviors 
characteristic of AN. Additionally, high parental expressed 
emotion known to be associated with poor treatment 
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outcomes in AN, may have acted as a maintenance factor 
of the illness.(15)

Treatment focused particularly on promoting illness 
acceptance in both the patient and his family, and on reducing 
the stigma associated with AN. Over time, the patient 
progressively demonstrated acceptance of his condition and 
became more capable of confronting his overvalued ideas 
regarding weight and eating behaviors, which he admitted to 
having caused intense shame. 

In conclusion, we present a case of a male adolescent with 
AN in which both denial of illness and the “double stigma” 
of suffering from a mental disorder that is more prevalent in 
females may have delayed early recognition and treatment 
and acted as maintenance factors of the illness. Clinicians, 
and school communities in particular, should be aware of the 
possibility of AN affecting male adolescents, in order to avoid 
delays in illness recognition and initiation of treatment. 
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ABSTRACT

Introduction: Glucocorticoids (GC) are long-established agents for the induction of remission in inflammatory bowel 
disease (IBD). Hyperglycemia is a known complication of GC, and this risk increases when combined with immunosuppressive 
treatments, particularly with mycophenolate mofetil (MMF). In patients with IBD, there is insufficient information regarding the 
adverse outcomes of using both therapies concerning hyperglycemia and new-onset diabetes.

Case Report: A 13-year-old girl with ulcerative colitis (UC), two years after diagnosis, started MMF along with GC. She 
developed polydipsia and polyuria one week earlier. Follow-up laboratory workup revealed hyperglycemia (696 mg/dL), 
without ketosis or acidosis, a baseline HbA1c of 7.4%. Insulin treatment was initiated, MMF was suspended, and GC weaning 
was attempted again. New-onset diabetes complicated the management of a previously diagnosed depressive and anxiety 
disorder. On follow-up, insulin needs progressively decreased, and insulin was discontinued after five months.

Conclusion: The concomitant use of GC and MMF might have posed a cumulative risk. This case highlights the importance 
of a multidisciplinary team when establishing a healthcare plan for an adolescent with multifactorial chronic disease burden.
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INTRODUCTION 

Comorbid diseases in ulcerative colitis (UC) include several 
immune-mediated conditions, among which type 1 diabetes 
mellitus (T1DM) is one of the most frequently associated.
(1) A large case-control study involving 488 children with UC 
showed that it is associated with a higher prevalence of T1DM 
compared to controls (OR = 2.7, 95% CI: 1.1-6.6), with an 
overall prevalence of 2049 cases per 100,000 children.(2)  To 
confirm the association between diabetes and steroid therapy, 
it is necessary to rule out an autoimmune background. The 
presence of autoantibodies to GAD and anti-α tyrosine 
phosphatase (IA-2) confirms the diagnosis of T1DM.(10) 

Glucocorticoids (GC) are long-established and widely used 
agents for the induction of remission in inflammatory bowel 
disease (IBD). They are the first-line agents for induction 
in moderate to severe UC and are also used in IBD patients 
admitted to the hospital with severe disease relapses.(3,4) 
Steroids are well known for causing drug-induced diabetes. 
While the effect of steroids on blood sugar regulation is well-
documented, it is essential to consider other medications in 
these cases as well.

In organ transplant recipients, immunosuppressive 
therapies have been associated with a markedly 
increased risk of hyperglycemia and new-onset diabetes.
(6) This risk is heightened when GC are combined with other 
immunosuppressants, particularly mycophenolate mofetil 
(MMF).(7) This combination has the highest hyperglycemia 
rate (81.3%) with a significant reporting odds ratio value 
of 8.38 (95% CI 2.33-30.16).(8) The combined use of GC and 
other immunosuppressive therapies may contribute to the 
high metabolic and hyperglycemic adverse effects observed 
in these patients.(7,8)  In patients with IBD, there is insufficient 
information regarding the adverse outcomes of using GC and 
MMF in relation to hyperglycemia and new-onset diabetes.

CASE REPORT 

A 13-year-old girl was evaluated at the Pediatric 
Gastroenterology outpatient clinic with UC and sclerosing 
cholangitis for two years (diagnosed at the age of 11), both 
evolving with a pattern of severe and relapsing disease. 
Disease control had been particularly challenging, with little 
improvement achieved using prednisolone (PDN), infliximab, 
or azathioprine. At diagnosis, an autoimmunity workup was 
performed, including tests for anti-pancreatic antibodies 
and C-peptide levels. Attempts to taper corticosteroids led 
to multiple relapses, and the introduction of corticosteroid-
sparing drugs (namely infliximab and azathioprine) was 
unsuccessful, as the patient continued to require high doses of 
PDN. Hyperglycemia screening was conducted approximately 
every 3 months, since diagnosis.

Two years after diagnosis, MMF (500 mg twice daily) 
was initiated in combination with PDN (0.5 mg/kg/day). 

One month after starting MMF, follow-up laboratory workup 
revealed hyponatremia (126 mmol/L), marked hyperglycemia 
(696 mg/dL), with corrected sodium level for hyperglycemia 
within normal range (137.9 mmol/L).  Capillary  ketonemia was 
negative (0.1 mmol/L) and there was no metabolic acidosis 
(pH 7.39, HCO3 24.3 mEq/L). Glucosuria was high, above 
1000 mg/dL. When questioned, the patient reported mild 
symptoms of polyuria and polydipsia, which had previously 
gone unnoticed.

She was hemodynamically stable, without clinically evident 
dehydration. She had lost 2 kg in one month (6% of her body 
weight). Anthropometric data were: height 134.5 cm (z-score 
-2.6), weight 32 kg (z-score -1.7), body mass index (BMI) 17.7 
kg/m2 (z-score -0.4). Her Tanner stage was II.

Initial HbA1c was 7.4 %, and both C-peptide (2.0 ng/mL, 
normal range: 0.9-7.1) and insulin levels (4.2 mUI/L, normal 
range: 1.9-23) were normal. Anti-protein tyrosine phosphatase 
islet antigen-2, anti-insulin and anti-GAD autoantibodies were 
negative. Antibodies to Langerhans cells and zinc transporter 
were not tested.

She was admitted to the ward to achieve glycemic control 
and intensive diabetes education. Intravenous fluid therapy 
was started with isotonic saline solution 10 mL/ kg over 
one hour, followed by subcutaneous insulin in a basal-bolus 
regimen. The total daily dose was titrated to 0.9 units/Kg/
day (40% glargine, with insulin aspart according to glycemia 
and carbohydrate counting), with adequate glycemic profile. 
On the second day of admission, MMF was suspended and 
PDN weaning was initiated to the lowest dose of 2.5 mg daily 
(0.1 mg/Kg/day). She was discharged after five days. Three 
weeks later, she was started on oral vancomycin 500 mg three 
times a day, with progressively significant improvement in 
gastrointestinal symptoms. The stool culture, Yersinia test, 
Clostridium difficile, stool virus test (astrovirus, adenovirus, 
norovirus, rotavirus and enterovirus), stool parasitology test 
and Giardia test were all negative.

Soon after the diabetes diagnosis, the teenager developed 
a reactive depressive and anxiety disorder, and she was 
followed in Pediatric Psychiatry consultations and undergoing 
psychotherapy. In this setting, the diabetes education process, 
guidance, and lifestyle counseling were very challenging, 
and she had difficulty in coping with the disease, especially 
with insulin administration. Anxiety symptoms, including 
trichotillomania with severe eyebrow picking, had a significant 
impact on her daily life. The pharmacological approach began 
with a benzodiazepine (lorazepam 1 mg/day) and four months 
after diagnosis, a mood stabilizer (oxcarbazepine 300 mg/day) 
was added.  The patient always complied with the treatment 
for UC, but her adherence to psychiatric medication was poor, 
and she only took the medication for a few months. The entire 
process involved a multidisciplinary team approach, with a 
pediatric psychiatrist, gastroenterologist, and endocrinologist, 
as well as specialized nursing educators and a nutritionist. 

On follow-up, insulin needs progressively decreased, and 
basal insulin was stopped after two months. Five months after 
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diabetes onset, continuous glucose monitoring (CGM) showed 
90-100% time in range (70-180 mg/dL), without hypoglycemia 
or other acute complications, with a total daily insulin dose of 
0.2 units/Kg/day. Bolus insulin was then also suspended, and 
after two months without insulin therapy, HbA1c was 5.3%. 
Lowering the burden of capillary blood tests, CGM use, and 
insulin shots was helpful in improving depressive and anxiety 
symptoms, allowing for progressive weaning of oxcarbazepine. 

 

DISCUSSION

The differential diagnosis of new-onset diabetes in 
an adolescent with UC is challenging. Indeed, there were 
overlapping risk factors related to the underlying condition 
and potential iatrogenic effects.  

The hypothesis of T1DM associated with UC as a coexisting 
autoimmune disease became less likely because pancreatic 
autoimmunity was negative and baseline insulin and C-peptide 
levels were normal. The fact that insulin requirements 
decreased after MMF withdrawal, simultaneously with the 
weaning of the GC strongly suggests that this was a case 
of iatrogenic diabetes. In this case, the prognosis is good, 
although the likelihood of developing T1DM is higher when 
compared to the general population.

CONCLUSIONS

The concomitant use of corticosteroid therapy (PDN) 
along with an immunosuppressive agent (MMF) may have 
had a additive risk effect. Priority should be given, when 
feasible, to corticosteroid-sparing therapies. In the setting of 
combined immunosuppressive therapeutics, it is essential to 
accurately monitor blood glucose levels and investigate signs 
and symptoms of hyperglycemia as part of routine medical 
practice.(5) 

This case highlights the importance of a multidisciplinary 
team approach when establishing a healthcare plan for 
adolescents with a complex, multifactorial chronic disease 
burden. 
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ABSTRACT

Sickle cell trait is a benign condition, though rare complications were reported, often triggered by well-established trigger 
factors. We report a case of a seven-year-old male child with sickle cell trait, who presented to the Emergency Department 
with progressively worsening abdominal pain over the previous three days, radiating to the left shoulder, which began during 
a trip to high altitude mountains. On admission, the child had signs of peritonitis, as diffuse tenderness and general tympany. 
The ultrasound revealed splenomegaly with a peripheral triangular area, lacking blood flow, suggestive of infarction. He was 
admitted to the hospital for hydration and pain management, obtaining symptoms control. Further investigation revealed a 
recent asymptomatic Epstein-Barr virus infection, which may have been an additional precipitating factor alongside the high 
altitude. This case highlights the relevance of knowing the portability of HbS for achieving a better control of the risk factors that 
may cause complications in the long run.
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INTRODUTION

Sickle cell syndromes encompass a group of qualitative 
hemoglobinopathies characterized by the presence of a 
haemoglobin variant, HbS, which results from a mutation 
in the gene responsible for encoding the β-globin chains.(1-

3) The disease manifests only when two mutated genes are 
present, either in homozygosity or in combination with other 
hemoglobinopathies.(1,3)

Sickle cell trait is defined by the presence of only one 
abnormal β-globin allele.(2) It is more prevalent in regions 
where malaria is endemic, as it provides protection against 
severe forms of the infectious disease.(1-4) Due to migratory 
phenomena, its current distribution is all over the world.(2,3) It 
is considered a benign condition that typically does not require 
specific medical care or regular follow-up, except in the context 
of family planning, where partner screening is essential to 
prevent more severe forms of haemoglobinopathy.(2,3) In most 
cases, carriers are asymptomatic, with a life expectancy and 
quality of life comparable to individuals without the mutation.(2,3,5)

However, certain metabolic and environmental conditions 
can promote HbS polymerization, potentially leading to 
complications.(2,3,5) Hypoxia, often associated with high 
altitudes (typically above 1,100 meters) or intense physical 
exertion, alters the solubility of HbS, leading to polymerization 
and subsequent sickling of red blood cells.(2,6) These sickled 
erythrocytes exhibit reduced deformability, promoting 
thrombosis and resulting in tissue infarction, commonly in the 
spleen.(2,5) It is known that the percentage of HbS can influence 
the prevalence of complications, with increased risk observed 
when levels exceed 35%.(6)

Urogenital complications, such as haematuria, progression 
to chronic kidney disease, and renal medullary carcinoma, are 
well known in this population.(2) Another well-documented 
complication is the risk of vision loss following traumatic 
hyphaemia.(2) There is also a slightly increased risk of sudden 
death and rhabdomyolysis associated with extreme physical 
exertion in individuals with sickle cell trait.(2,4,7) In addition to 
splenic infarction, it has been suggested that sickle cell trait 
may be connected with other complications.(2,4)

CASE PRESENTATION

This case is about a seven year old Portuguese male, 
previously healthy, known to be HbS carrier (40.7% in the last 
test). There was no relevant family history.

He presented to the Pediatric Emergency Department with 
progressively worsening abdominal pain in the previous three 
days, radiating to the left shoulder. He also reported anorexia 
and a single episode of vomiting. The symptoms began 
suddenly during a car trip to a high mountain in the country 
side, while ascending in altitude, without associated physical 
exertion. He denied trauma, fever, bowel habit changes, or 
recent infections.

Upon admission, he was in discomfort, afebrile, with 
age-appropriate vital signs. In the physical examination it 
was noticed pale skin, tympany in the abdomen with diffuse 
tenderness on palpation, signs of peritonitis, and a palpable 
spleen 1 cm below the left costal margin.

The laboratory tests (Table 1) revealed haemoglobin 11.2 
g/dL, reticulocyte count 90,000/µL, platelet count 314,000/
µL, and high LDH (601 U/L).

Table 1 - Laboratory evaluation (on the admission date)

Reference value (RV); Mean Corpuscular Volume (MCV); 
Mean Corpuscular Haemoglobin (MCH); White Blood Cells 
(WBC); Erythrocyte Sedimentation Rate (ESR); Aspartate 
Aminotransferase (AST); Alanine Aminotransferase (ALT); 
Lactate Dehydrogenase (LDH); C-reactive Protein (CRP); 
Thyroid Stimulating Hormone (TSH); Free Thyroxine (FT4)

Haemoglobin 11.2g/dL (RV: 
11.0 – 14.0) ESR 9mm (RV: < 

13)

MCV 76.7fL (RV: 
72.0 – 86.6) AST 49U/L (RV: 

< 44)

HGM 26.7pg (RV: 
26.0 – 34.0) ALT 75U/L (RV: 

< 37)

WBC 11,8x109/L (RV: 
4.5 – 13.0)

Total 
Bilirubin

0.62mg/dL 
(RV: ≤ 1.20) 

Lymphocytes 3,9 x109/L (RV: 
1.0 – 7.8)

Direct 
Bilirubin

0.16mg/dL 
(RV: ≤ 0.20)

Platelets 314 x109/L (RV: 
140 – 440) LDH 601U/L (RV: 

120 - 300)

Reticulocytes 90 x109/L (RV: 
50-100) Creatinine

0.47mg/dL 
(RV: 0.40 - 
0.60)

INR 1.0 (RV: < 1.2) Urea
23.7mg/dL 
(RV: 15.0 - 
36.0)

APTT 23.8s (RV: 23.0 
- 31.9) CRP 1.52mg/dL 

(RV: < 0.50)

Fibrinogen 3.2g/L (RV: 1.8 
- 3.5) TSH

3.25mUI/L 
(RV: 0.60 - 
4.84)

D-dimers 2261mcg/L 
(RV: < 500) FT4

1.37ng/dL 
(RV: 0.97 - 
1.67)
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The abdominal ultrasound (Figure 1) showed a 
slightly enlarged spleen (11.5 cm bipolar diameter) with 
heterogeneous echotexture in the upper third, where a well-
defined, hypoechoic, triangular peripheral area measuring 
approximately 28 mm in its greatest dimension was observed. 
There was no vascular flow within this area, suggesting splenic 
infarction.

Figure 1 - Abdominal ultrasound showing findings consistent with 
splenic infarction

The patient was admitted for supportive therapy 
(intravenous fluids, rest, and pain management) and further 
studies. A rapid symptomatic improvement was observed.

Further investigation identified an asymptomatic acute/
recent Epstein-Barr virus (EBV) infection (negative EBV 
nuclear antigen [EBNA] IgG, positive viral capsid antigen 
[VCA] IgG and IgM). The patient was not immune to CMV. The 
peripheral blood smear showed activated lymphocytes and a 
pleomorphic lymphocyte population.

The diagnosis of splenic infarction was established in a 
patient with sickle cell trait, probably triggered by altitude 
exposure and recent mononucleosis. He was discharged 
two days later, fully asymptomatic with unchanged spleen 
palpation findings. Preventive guidance was provided 
regarding avoidance of trigger risk factors, and he was referred 
to pediatric haematology follow-up.

About one month after the episode, a repeated abdominal 
ultrasound confirmed a significant reduction in the infarcted 
area and resolution of the splenomegaly. Clinically, he 
remained asymptomatic. Repeated EBV serology supported 
the hypothesis of recent infection (EBNA IgG positive).

DISCUSSION AND CONCLUSIONS

This child is a carrier of sickle cell trait with an Hb S level 
>35%, which increases the risk of complications related to 
blood circulation and tissue oxygenation.

He was brought to an area with an altitude significantly 
higher than the place he was used to live (1,990 meters above 
sea level), exposing him to hypoxic conditions. Additionally, the 
patient had a recent asymptomatic EBV infection. The literature 
describes several cases of splenic infarction associated with 
EBV infection.(8,9) Although the exact mechanism is not yet 
well understood, proposed explanations include splenic 
hypercellularity and a transient hypercoagulable state.(8,9)

Splenic infarction is typically self-limited, with complete 
resolution in most cases following supportive therapy.(2,9)

Although sickle cell trait is considered a benign condition, 
carriers may develop complications, particularly when 
exposed to certain precipitating factors.(1,3) Identifying these 
factors and providing appropriate counselling is therefore of 
critical relevance, both to help avoiding risk exposures and to 
educate patients and caregivers about symptoms that warrant 
timely medical evaluation. Such guidance can significantly 
reduce the morbidity and mortality associated with this 
condition.(2)

Preventive measures should include maintaining adequate 
hydration, engaging in moderate and progressive physical 
activity tailored to individual fitness levels combined with rest 
periods.(2,5) Patients should also be instructed to recognize 
early signs and symptoms of complications and to stop 
activity immediately if they occur.(2,5) In high-altitude settings, 
a gradual acclimatisation should be encouraged to reduce 
complications.(2)

It is important to highlight that preconception genetic 
counselling in essential in these individuals once they 
plan family life. Their partner should be studied and a 
medical review should happen before the pregnancy. 
Fertility techniques may be needed to prevent more severe 
forms of haemoglobinopathy if the parents have relevant 
abnormalities.(2)

This case highlights the importance of recognizing and 
understanding the interaction between genetic, infectious, 
and environmental factors in managing patients with sickle 
cell trait. 
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ABSTRACT

Odontomas are classified as benign tumors of the jaws.
In pediatric patients, they typically present as solitary intraosseous lesions. These anomalies may be triggered by traumatic, 

infectious, or genetic factors, and are often associated with the retention of deciduous teeth, delayed eruption of permanent 
teeth, agenesis, tooth displacement, occlusal changes, and cortical bone expansion.

Radiographically, they appear as radiopaque lesions with well-defined external margins, sometimes surrounded by a 
radiolucent halo, reflecting their slow growth and non-aggressive behavior. 

Surgical planning should be performed with the aid of intraoral and panoramic radiographs, complemented when necessary 
by computed tomography. Due to the possibility of interfering with normal tooth eruption and the (reduced) risk of associated 
cystic lesions or secondary tumors, such as ameloblastomas, enucleation with bone curettage is recommended.  

The present study aims to describe two cases of atypical presentations of odontomas, along with their surgical approach 
and follow-up.
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INTRODUCTION

Odontomas are benign tumors of the jaws, also referred 
to as hamartomas. Hamartomas are malformations that will 
rarely have the potential to become malign. It can grow in any 
part of the body, in the same proportion as neighboring cells, 
but it develops disorganized.(1)

Odontomas originate from the odontogenic epithelium 
and ectomesenchyma, with reports describing abnormally 
excessive growth of organic enamel cells with a characteristic 
structural derangement. The most frequent types are 
compound odontoma, formed by material identical to small 
teeth, and complex odontoma, composed of disorganized 
dental tissue.(2,3)

The compound odontoma typically presents 
radiographically as a jaw lesion containing small tooth-like 
structures (denticles), with a predilection for the anterior 
maxilla (second sextant). Complex odontoma, characterized 
by an amorphous radiopaque mass of disorganized dental 
tissue, is usually found in the posterior sextants (fourth and 
sixth), often requiring differential diagnosis from other benign 
tumors or bone lesions.(3,4)

CLINICAL CASES

We present two clinical cases of odontomas, with 
special interest due to their atypical location, number and 
presentation. 

Case 1: A healthy ten-year-old female presented with 
slight bulging of the jugal mucosa in the canine region (third 
quadrant). A panoramic radiograph was taken (Figure 1). On 
clinical examination, no additional alterations were observed.

dentition with the persistence of teeth 75 and 85 in the lower 
arch. Panoramic radiography and computed tomography were 
performed (Figures 2 and 3).

Figure 1 - Lesion in the 3rd quadrant that conditions delay in 
the progression of the definitive canine eruption, compared 
to the contralateral canine. 

Case 2: A twelve-year-old male with a history of multi-
relapsing nephrotic syndrome seeking care for abnormal 
dental positioning. Clinical examination revealed mixed 

Figure 2 - Bilateral lesions in the lower arch conditioning the 
eruption of teeth 35 and 45, suggestive of supernumerary 
teeth or odontomas. 

Figure 3 - Computed tomography that corroborates the 
diagnostic hypothesis. 

In both cases, surgical enucleation of the lesion was 
planned under general anesthesia. The procedure included 
raising a mucoperiosteal flap, exposure of the vestibular 
cortical region with visualization of the mental nerve, followed 
by osteotomy to access the lesion. The tooth-like structures 
were removed, and alveoloplasty was carried out to regularize 
the alveolar bone ridges. Gingivoplasty was then performed 
for flap closure (Figures 4 and 5). 

Figure 4 - Image sequence of the operative moment of clinical 
case 1
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Figure 5 - Photographic record of the lesions removed from 
the lower arch in clinical case 2

DISCUSSION AND CONCLUSION

In most cases, odontomas are suspected based on imaging 
findings, however, definitive diagnosis requires intraoperative 
examination and histopathological confirmation. Histology 
allows for identification of the dental tissue components 
present and the degree of structural disorganization.(4,5)

In Case 1, the lesion was located in the fifth sextant, an 
atypical site. Histological examination identified fragments of 
fibrous connective tissue consistent with dental pulp, along 
with cementum-like material. These findings supported the 
diagnosis of compound odontoma.

In Case 2, lesions were observed bilaterally, also in an 
atypical presentation. Computed tomography suggested 
the presence of supernumerary or rudimentary teeth. 
Histopathological examination confirmed organized 
dental structures resembling small teeth, but with no 
eruptive potential. These findings supported the diagnosis 
of compound odontoma. Postsurgical imaging revealed 
successful removal of the odontomas and proper eruption of 
the second premolars.

Odontomas can lead to several complications, including 
mucosal bulging resembling ectopic eruption, retention 
of deciduous teeth, delayed eruption of permanent teeth, 
agenesis, dental displacement, malocclusion, cortical bone 
expansion, pain, sensory disturbances, and a (reduced) 
risk of cystic or tumoral transformation. For these reasons, 
enucleation combined with bone curettage is recommended.(5)

This procedure remains the standard treatment for 
odontomas; however, careful preoperative imaging and 
surgical planning are essential to preserve adjacent permanent 
teeth.

The two cases reported highlight the clinical significance 
of recognizing atypical presentations and the value of imaging 
and histopathological examination to confirm the diagnosis 

and guide appropriate treatment.
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ABSTRACT

Introduction: Fungal infections increasingly contribute to morbidity in patients with cystic fibrosis (CF). Despite their rising 
incidence, there is considerable controversy surrounding the treatment and eradication of these infections in CF.

Case presentation: We present two CF patients: the first patient was largely asymptomatic despite intermittent detection of 
Scedosporium spp, while the second case experienced frequent pulmonary exacerbations (PEx) with persistent detection of both 
Aspergillus fumigatus (A. fumigatus) and Scedosporium spp. Both patients showed improvement after initiating the modulator 
therapy. Case 1 achieved complete eradication of fungal colonization, while case 2 remained sensitized to A. fumigatus but 
experienced fewer fungal exacerbations.

Discussion: These case reports underscore the variable clinical significance of fungal infections in CF and highlight the 
ongoing uncertainty regarding their role in disease progression. Further research is essential to elucidate their impact on CF and 
develop more tailored treatment strategies.

Keywords: antifungal agents; cystic fibrosis; fungi; hypersensitivity; pulmonary aspergillosis
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Figure 1 - Thoracic CT revealing thickening of the bronchial 
walls, tubular bronchiectasis, and laminar and subsegmental 
atelectasis

INTRODUCTION

Cystic fibrosis (CF) is a genetic disorder that affects multiple 
organ systems, particularly the respiratory and digestive 
systems. It is caused by mutations in the cystic fibrosis 
transmembrane conductance regulator (CFTR) gene, which 
lead to the production of abnormally thick and sticky mucus 
in the airways, pancreas, and other organs.(1) This mucus 
obstructs the airways and impairs the clearance of bacteria 
and other microorganisms, leading to recurrent infections and 
chronic inflammation in the lungs.

CF is the most common genetic disorder among 
Caucasians and its prevalence varies significantly according to 
the geographic location. The highest incidence was observed 
in individuals of Northern European descent. Globally, it is 
estimated that approximately 162,428 individuals [range: 
144,606–186,620] are living with CF across 94 countries, of 
whom around 105,352 (65%) have been formally diagnosed.(2)

Despite significant advances in treatment and 
management, CF remains a life-limiting disease, with a median 
predicted survival age of approximately 40 years. The clinical 
course of CF can vary widely, and patients may experience a 
range of symptoms and complications including respiratory 
distress, malnutrition, pancreatic insufficiency, and diabetes.

The respiratory system is one of the most frequently 
implicated in CF, and chronic infections are major contributors 
to morbidity and mortality. The thick and sticky mucus that 
characterizes CF provides an ideal environment for bacteria 
and other microorganisms to grow and thrive, leading to 
recurrent respiratory infections. These infections trigger 
an exaggerated and prolonged inflammatory response in 
the airway, leading to tissue damage and scarring. Chronic 
inflammation and lung damage can lead to respiratory failure 
and other complications. The management of respiratory 
infections in CF is a key component of patient care and involves 
aggressive and targeted use of antibiotics, airway clearance 
techniques, and other therapies aimed at preventing or 
minimizing lung damage.

In recent years, fungal respiratory infections have emerged 
as significant contributors to the morbidity and disease 
progression in patients with CF. However, the extent of fungal 
infection in the airways remains unclear, and the prevalence 
and clinical significance of fungal communities in sputum are 
not well understood.(3,4) The complex pathogenesis involves a 
combination of genetic, environmental and microbiological 
factors, with thick CF mucus that promotes fungal colonization.
(2) Additionally, the use of antibiotics and other CF therapies 
can disrupt the respiratory microbiome, further promoting 
fungal growth and exacerbating the underlying lung disease. 

Despite the increasing incidence of fungal infections in CF, 
there is considerable controversy surrounding their treatment 
and eradication.3 This is partly due to the lack of guidelines for 
managing fungal infections in this disease. Given the potential 
of these infections to exacerbate lung disease and worsen 
clinical outcomes, further research is needed to guide clinical 

practice and improve patient care. In this report, we present 
two pediatric CF cases of fungal infections and discuss their 
clinical implications and management strategies.

Case 1

Presentation: A six-year-old girl presented to the pediatric 
pulmonology consultation with four episodes of pneumonia 
over four years, each requiring antibiotic treatment and poor 
weight gain since twelve months of age. Despite treatment 
with inhaled corticosteroids and antihistamines, the patient 
continued to suffer from a persistent, productive cough that 
was non-seasonal. Additionally, she reported frequent mucus 
passage in her stools, although steatorrhea was not observed. 
Family history was unremarkable. 

Upon physical examination, the patient presented 
with a thoracic deformity, digital clubbing, nasal turbinate 
hypertrophy, and occasional crackles in the lungs during 
auscultation.

Diagnosis: A sweat test was positive, with chloride levels 
of 110 mmol/L and 130 mmol/L. Genetic testing confirmed 
the diagnosis of cystic fibrosis (CF) at six years of age, revealing 
the presence of the F508del mutation in both CFTR alleles. 
Comprehensive evaluations indicated additional CF-related 
complications, including hepatic steatosis on abdominal 
ultrasound and low levels of vitamins A and D, suggestive 
of malabsorption and nutritional deficiencies. Pancreatic 
insufficiency was also detected, with fecal elastase levels < 
15 µg/g. Initial thoracic CT revealed bronchial wall thickening, 
tubular bronchiectasis, and laminar and subsegmental 
atelectasis (Figure 1).
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Initial Treatment: The patient began treatment with 
pancreatic enzyme replacement therapy (pancreatin), inhaled 
dornase alfa, and salbutamol, accompanied by respiratory 
physiotherapy and swimming exercises.

Progression and Complications: She experienced mild 
and sporadic pulmonary exacerbations (PEx), during which 
Serratia marcescens and Achromobacter species were 
intermittently identified. These exacerbations responded 
well to the oral outpatient antibiotic treatment. At age seven, 
Aspergillus fumigatus (A. fumigatus) was first detected in her 
sputum, and from age eight onwards, Scedosporium spp. were 
intermittently identified. Despite these fungal detections, the 
patient did not exhibit any clinical signs of fungal infections 
such as persistent or worsening cough or brown/black plugs 
in sputum. There was no eosinophilia, and both the total and 
specific IgE levels for A. fumigatus were consistently negative. 
Despite the occasional identification of Scedosporium 
spp, there was no increase in the frequency of pulmonary 
exacerbations, and her lung function remained stable, with a 
recent FEV1 (Forced Expiratory Volume in one second) of 85%. 
Accordingly, the patient did not require antifungal therapy or 
corticosteroids.

Advanced Treatment: At the age of nine years, the patient 
started combination therapy with lumacaftor/ivacaftor, 
resulting in a significant improvement in overall health, 
control of cough and gastrointestinal symptoms, reduced 
frequency of exacerbations and antibiotic courses. Prior to 
lumacaftor/ivacaftor initiation, the patient’s FEV1 was 83% 
predicted. After one year of lumacaftor/ivacaftor therapy, 
FEV1 increased to 103% predicted. 

At age 11, she transitioned to elexacaftor/tezacaftor/
ivacaftor (ETI) therapy, which further stabilized her condition 
with FEV1 further improving to 126% predicted. Her chloride 
level was last measured at 37 mmol/L, and since starting this 
regimen, there has been no further detection of fungal species 
in her sputum. No adverse effects were observed. 

Case 2

Presentation and Diagnosis: A newborn girl was diagnosed 
with cystic fibrosis through the neonatal screening program. 
Genetic testing revealed a heterozygous F508del mutation, 
characterized by a deletion in exon 16 and a duplication in 
exon 19, with no additional mutations identified after whole 
CFTR gene sequenced.

Since birth, elevated sweat chloride levels (Cl- 113 mmol/L) 
have consistently been observed. The patient also presented 
with severe pancreatic insufficiency (fecal elastase <15 μg/g) 
in the first few months of life, as well as progressive respiratory 
insufficiency, requiring noninvasive ventilation during sleep 
and oxygen therapy.

Progression and Complications: The patient developed 
chronic bacterial colonization of the respiratory tract 
during the first year of life (Table 1 – Bacterial colonization), 
associated with frequent pulmonary exacerbations (PEx). The 
first eradication of Pseudomonas aeruginosa was achieved at 
six months of age.

She was started on continuous inhaled antibiotic therapy 
with tobramycin before the age of 2, in addition to standard 
baseline treatment with pancreatin, inhaled dornase alfa, and 
daily respiratory physiotherapy. At 4 years of age, the inhaled 
antibiotic was switched to colistimethate sodium, and by age 
5, she transitioned to alternating cycles of aztreonam and 
colistin.

Pulmonary exacerbations were intermittently caused   by 
Stenotrophomonas maltophilia, Serratia marcescens, and 
Pseudomonas aeruginosa. In the first six years of life, she 
required an average of 2.5 intravenous antibiotic courses per 
year, in addition to multiple oral antibiotic treatments. Due to 
the COVID-19 pandemic, spirometry to assess lung function 
was not yet feasible during this period.

Age of life Chronic bacterial colonization

<12 months Pseudomonas aeruginosa, Stenotrophomona maltophilia, Meticillin-Sensitive Staphylococcus aureus 
(MSSA), Haemophilus influenzae, Moraxella 

2 years Pseudomonas aeruginosa, MSSA

3 years MSSA, Pseudomonas aeruginosa, Haemophilus influenzae 

4 years MSSA, Stenotrophomona maltophilia, Enterobacter Cloacae, Haemophilus influenzae, Achromobacter 
xylosoxidans, Moraxella catarrhalis 

5 years MSSA, Stenotrophomonas maltophilia, S. aureus 

6 years MSSA, Pseudomonas putida, S.aureus, Haemophilus parainfluenzae, Stenotrophomonas maltophilia, 
Enterobacter cloacae 

9 – 10 years Haemophilus influenzae

Table 1 - Chronic bacterial colonization during the first 6 years of life and after ETI initiation.
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Fungal infection with Aspergillus fumigatus was first 
detected at 5 years of age. One year later, the patient 
experienced a clinical exacerbation characterized by anorexia 
and cough with brownish sputum plugs, fulfilling diagnostic 
criteria for Allergic Bronchopulmonary Aspergillosis (ABPA). 
The diagnosis was supported by the following findings: specific 
IgE to A. fumigatus of 49.78 kUA/L, anti-Aspergillus IgG of 67 
mg/L, a peak total IgE of 2404 kU/L, and an eosinophil count 
of 690/µL. Thoracic computed tomography (CT) revealed 
pulmonary infiltrates and segmental collapse (Figure 2). 
Over the course of corticosteroid and itraconazole treatment 
(two and four months respectively), a favorable clinical 
response was observed with reduction in exacerbations and a 
progressive decline in total IgE levels to 656 kU/L.

Figure 2 - CT thoracic - Multiple varicose and cystic 
type bronchiectasis, scattered bilaterally with a central 
predominance. Presence of endoluminal content at the level 
of the bronchial structures in the left upper lobe and both 
lower lobes.

The patient’s first lung function assessment with 
spirometry was performed six months after the ABPA episode, 
revealing an FEV₁ of 0.93 L (77% predicted) and an FVC of 1.08 
L (80% predicted).

Subsequent respiratory cultures showed persistent 
colonization with  Scedosporium  spp., accompanied by 
continued elevation of total IgE levels. These findings 
prompted multiple courses of antifungal therapy (voriconazole 
and terbinafine) as well as repeated corticosteroid treatment. 

Although a modest improvement in lung function was observed 
[FEV₁ 1.09 L (82%), FVC 1.30 L (88.4%)], clinical exacerbations 
recurred upon discontinuation of corticosteroids.

Chronic bacterial colonization of the respiratory tract also 
persisted during this period, with an increase in pulmonary 
exacerbations to approximately four/five episodes per year.

Advanced Treatment: At 8.5 years of age, the patient 
experienced a marked clinical improvement following the 
initiation of CFTR modulator therapy with elexacaftor/
tezacaftor/ivacaftor (ETI). Her lung function improved 
significantly, with FEV₁ rising to 1.68 L (105.9% predicted), and 
pulmonary exacerbations became well controlled. This clinical 
stability allowed for the discontinuation of both corticosteroid 
therapy and continuous inhaled antibiotic treatment. Over the 
subsequent three years, she remained free from any antibiotic 
courses.

Despite the clinical improvement, the patient continued to 
show markers of sensitization to A. fumigatus, with a total IgE 
of 1809 kU/L, IgG anti-Aspergillus of 89.4 mg/L, and specific 
IgE to Aspergillus fumigatus at 22.6 kUA/L. ImmunoCAP® ISAC 
testing further identified specific IgE sensitization to Asp f 1 
(6.2 ISU-E) and Asp f 6 (4.5 ISU-E). 

DISCUSSION

The prevalence of fungal identification in respiratory 
samples from patients with cystic fibrosis (CF) has increased 
significantly over recent decades. This rise has been attributed 
to several factors, including prolonged use of inhaled 
antibiotics and corticosteroids, an aging CF population, and 
improvements in sample processing and microbiological 
detection methods.(4,5) 

Therefore, fungal diseases are now common in CF, with 
a wide variety of fungal species identified in the respiratory 
secretions of CF patients.(6)  Multiple factors contribute 
to the increased susceptibility of CF airways to fungal 
infections, including the CFTR defect, which leads to impaired 
mucociliary clearance, thickened mucus, immune dysfunction, 
and structural lung changes such as bronchiectasis. These 
alterations predispose patients to colonization, particularly 
by Aspergillus fumigatus.(7) 

Aspergillus species, especially A. fumigatus, are the most 
frequently isolated fungi in the respiratory tracts of CF patients. 
These ubiquitous, spore-forming saprophytes can exacerbate 
lung disease and accelerate structural damage, especially 
in children.(7,8) In some cases,  A. fumigatus  causes allergic 
bronchopulmonary aspergillosis (ABPA), a hypersensitivity-
mediated lower airway disorder. However, other fungi, such 
as Candida albicans and Scedosporium species, have also been 
implicated. The broader term “allergic bronchopulmonary 
mycosis” (ABPM) has been proposed to encompass these 
reactions, including those driven by Scedosporium, which may 
contribute to disease progression.

Diagnosing ABPA in patients with CF is challenging, as many 
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of its diagnostic criteria overlap with common manifestations 
of CF-related lung disease, making accurate diagnosis 
difficult.(9,10)  Despite the high prevalence of fungal infections 
in CF, there is no clear consensus on the clinical significance 
of Aspergillus colonization or the need for routine screening 
and treatment in the absence of ABPA.(8)

Scedosporium  species are the second most common 
filamentous fungi found in CF airways. While generally well 
tolerated, they can cause bronchitis and allergic manifestations 
such as ABPM.(7) 

While the presence of fungal species in the respiratory 
secretions of CF patients has been associated with worse 
clinical outcomes, including lung function decline and 
increased exacerbations, the role of fungi in CF disease 
progression remains unclear. Whether fungi serve as markers 
of disease progression or act as independent contributors to 
accelerated lung damage is still debated.(5)

A significant subset of CF patients exhibit evidence of 
type 2 (T2) inflammation, demonstrated by blood and airway 
eosinophilia, elevated total IgE, and allergen sensitization. 
This T2 inflammatory state contributes to disease severity 
and exacerbation frequency.(13) The advent of CFTR modulator 
therapy has revolutionized CF management, but its impact on 
pre-existing T2 inflammation remains unclear.(13)

The two cases presented in this study illustrate the 
variability in the impact of fungal infections on CF progression, 
highlighting the challenges in their management. 

In Case 1, the patient exhibited relatively well-controlled 
disease, with only mild, sporadic pulmonary exacerbations 
and occasional identification of Serratia marcescens and 
Achromobacter species. However, the persistent presence of 
Scedosporium species from age 8 onwards did not correlate 
with the clinical symptoms of fungal infection. There was 
no increase in the frequency of pulmonary exacerbations 
or a decline in lung function, suggesting that Scedosporium 
colonization in this case may not have been clinically 
significant. The cessation of fungal sputum identification 
following the initiation of Elexacaftor/Tezacaftor/Ivacaftor 
therapy further supports the notion that better-controlled 
disease may reduce fungal colonization.

In contrast, Case 2 involved a patient with a more severe 
clinical course, characterized by frequent exacerbations 
and persistent lung function impairment despite intensive 
and targeted therapies, including systemic and inhaled 
corticosteroids, antifungals and antibiotics. The patient met 
diagnostic criteria for ABPA and responded well to systemic 
corticosteroids and itraconazole. While corticosteroids remain 
the mainstay of ABPA treatment, their long-term efficacy is 
uncertain, and side effects are considerable. Azole antifungals 
like itraconazole are recommended for targeting A. fumigatus.(10) 

Despite antifungal and corticosteroid therapy, this patient 
showed continued  Scedosporium  colonization and elevated 
total IgE levels, with recurrent exacerbations, suggesting 
that hypersensitivity to Scedosporium may have contributed 
to disease progression. Omalizumab was considered but 

deferred due to the opportunity to initiate modulator therapy. 
Following CFTR modulator initiation, the patient experienced a 
marked clinical improvement, with no further hospitalizations 
and significantly fewer pulmonary exacerbations. 

While CFTR modulators do not directly address T2 
inflammation, they improve mucociliary clearance and 
reduce mucus production, thereby decreasing fungal 
colonization. Indirectly, this may help reduce IgE levels.(13) 
One study demonstrated that CFTR modulators reduce 
exaggerated reactive oxygen species (ROS) production in CF 
immune cells infected with Aspergillus, suggesting a potential 
immunomodulatory effect.(11) Other studies have reported 
decreased  Aspergillus  colonization following initiation of 
ivacaftor.(12)

In our cases, a temporal relationship was observed 
between CFTR modulator therapy and reduced fungal 
colonization, though with variable clinical outcomes. Case 
1 showed complete eradication of fungal colonization, 
while Case 2 maintained sensitization to  A. fumigatus  but 
experienced fewer exacerbations. These findings highlight 
ongoing uncertainties regarding the role of fungal infections 
in CF and the potential immunomodulatory and antimicrobial 
effects of modulator therapy.

Further research is needed to clarify the clinical impact 
of fungal colonization on CF progression and to inform more 
tailored management strategies.

CONCLUSION

These cases underscore the need for greater awareness and 
understanding of fungal infections in CF patients, emphasizing 
the importance of a personalized approach to patient care. 
The concept of ABPM provides a useful framework for 
managing CF patients with fungal diseases, although further 
research is needed to determine whether early fungal 
infections independently contribute to accelerated lung 
disease progression.

The successful use of modulator therapy in both cases 
demonstrates the potential benefits of this new class of drugs 
in managing CF patients with fungal infections, and warrants 
further investigation in larger studies.
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ABSTRACT

Background: Townes-Brocks syndrome (TBS) is a rare autosomal-dominant disorder characterized by the anal-auricular-
digital triad and frequent renal anomalies.

Case Presentation: A male fetus was first examined at 18w3d, showing unilateral multicystic renal dysplasia and preaxial 
polydactyly. Standard karyotype (46,XY) and chromosomal

microarray (Agilent 4 × 180 K) were normal. Rapid trio-exome sequencing detected a de novo truncating SALL1 variant 
(c.1147_1151del), confirming the diagnosis of TBS. After multidisciplinary counselling, medical termination of pregnancy was 
performed at 23w6d.

Fetal autopsy confirmed sonographic findings and additionally disclosed intestinal malrotation. 
Discussion: This case illustrates the diagnostic value of prenatal exome analysis in fetuses with atypical renal and limb 

anomalies and underscores that recognizing the classic anal-auricular-digital pattern remains pivotal.
Conclusion: When multicystic renal dysplasia coexists with imperforate anus and preaxial limb defects, targeted SALL1 

gene analysis should be prioritized. Integrating imaging, genomics and autopsy enables precise phenotyping and informed 
recurrence-risk assessment.

Keywords: case report; fetal anomalies; genomics; multicystic renal dysplasia; prenatal diagnosis and autopsy correlation; 
sall1; townes-brocks syndrome
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INTRODUCTION

Townes-Brocks syndrome or anus-hand-ear syndrome 
(TBS; OMIM#107480) stems from pathogenic variants in the 
SALL1 gene and classically presents with imperforate anus, 
dysplastic ears and preaxial radial ray defects.(1) Although 
renal involvement occurs in up to 50% of cases, prenatal 
recognition is challenging, particularly when renal anomalies 
dominate the phenotype.(2) Advances in rapid trio-based 
exome sequencing (ES) have markedly improved elucidation 
of syndromic fetal malformations. Here, we report a fetus with 
unilateral multicystic renal dysplasia in whom ES yielded a 
definitive diagnosis of TBS, allowing informed counselling in 
line with the ethical principles of the Declaration of Helsinki.

CASE DESCRIPTION

A 29-year-old primigravida was referred at 18w3d after 
routine ultrasonography revealed a markedly enlarged, 
multicystic left kidney with absent contralateral abnormalities. 
Amniotic fluid volume was normal and there were no 
dysmorphic facial features. Detailed fetal ultrasound detected 
duplication of the left thumb without radial hypoplasia. 
Unfortunately, ultrasound images from local hospitals were 
unavailable for review.

Invasive testing via amniocentesis demonstrated a 
normal male karyotype (46,XY). Chromosomal microarray 
(Agilent 4 × 180 K) was unremarkable. Given the association 
of renal dysplasia and preaxial anomalies, rapid trio-ES 
was undertaken (turnaround ≈ 10 days). Analysis identified 
a heterozygous frameshift variant in the SALL1gene 
[NM_002968.4:c.1147_1151del p.(Lys383Argfs*62)] absent 
from gnomAD and predicted to escape nonsense-mediated 
decay, consistent with dominant-negative pathogenesis.(3,4) 
Parental ES confirmed the variant was de novo. American 
College of Medical Genetics and Genomics (ACMG) criteria 
classified it as pathogenic (PVS1, PS2, PM2).(5)

A multidisciplinary meeting involving obstetrics, clinical 
genetics, neonatology and pediatric nephrology discussed the 
reserved renal prognosis and variable neurodevelopmental 
outcomes. Following comprehensive counselling, the parents 
opted for medical termination of pregnancy at 23w6d.

Autopsy Findings
External examination (Figures A and B) revealed a coarse 

facies, low-set, posteriorly rotated ears with a preauricular pit, 
and left thumb duplication. No radial hypoplasia was present. 
The feet showed asymmetric camptodactyly and clinodactyly.

Internal examination (Figures C, D and E) revealed complete 
absence of the anal canal, consistent with a high anorectal 
malformation. The gastrointestinal tract showed intestinal 
malrotation, with abnormal positioning of the stomach and 
ileocecal appendix. The urinary tract demonstrated unilateral 
multicystic renal dysplasia on the left kidney, with normal 
bladder, prostate, and urethra.

Figure A - External findings – (A1, 2), Dysplastic, low-set ears 
with a preauricular pit (arrow); (A3), coarse facial features.

Figure B -  External Findings – (B1) Malformation of the left 
thumb (small arrow) without radial hypoplasia; (B2, B3) 
Asymmetric camptodactyly and clinodactyly of the feet.
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Figure C -  Internal findings – anorectal malformation (arrow) 
with anal atresia; bladder (b), prostate (p), and urethra (u) 
are identified.

Figure D -  Internal findings – Intestinal malrotation; stomach 
(s) and ileocecal appendix (arrow).

Figure E -  Internal	 findings	 – (E1,2) Dysplastic kidneys with 
unilateral multicystic phenotype (arrow).

DISCUSSION

TBS is attributed predominantly to frameshift or nonsense 
variants clustering within exon 2 of the SALL1 gene, resulting 
in truncated proteins that exert a dominant-negative effect 
during embryogenesis.(1,4) The identified variant expands 
the mutational spectrum and reaffirms exon 2 as a hotspot. 
Prenatal differentiation between TBS and VACTERL 
association or autosomal-recessive polycystic kidney disease 
(ARPKD) can be elusive when renal or limb anomalies appear 
isolated. Rapid trio-ES now achieves diagnostic yields of 20–
40% in structurally abnormal fetuses, providing actionable 
information within a clinically relevant timeframe.(3) Our case 
exemplifies its benefit by clarifying prognosis well before fetal 
viability and facilitating parental decision-making. Importantly, 
a negative microarray does not obviate monogenic disorders; 
hence ES should be considered early when combinations of 
renal and limb anomalies are detected.

Renal outcomes in TBS vary from asymptomatic mild 
dysplasia to end-stage kidney disease (ESKD) in childhood. 
Although unilateral multicystic renal dysplasia may carry a 
favorable neonatal prognosis, long-term data remain limited, 
and renal failure has been reported even with apparently 
unilateral lesions. Imperforate anus and ear anomalies may be 
subtle prenatally, underscoring the need for meticulous limb 
and ear assessment whenever renal cystic disease is noted.

The ethical dimension of prenatal genomic testing 
mandates clear discussion of uncertain prognoses and 
psychosocial impact. Our counselling adhered to the 
Declaration of Helsinki, ensuring voluntary parental choice 
and respect for autonomy.
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LIMITATIONS

Absence of longitudinal postnatal data precludes 
assessment of the full phenotypic spectrum. Functional 
validation of the novel SALL1 variant was not feasible within 
the clinical timeline.

CONCLUSION

Multicystic renal dysplasia accompanied by preaxial thumb 
duplications should prompt targeted SALL1 gene analysis. Rapid 
trio-exome sequencing offers a timely, cost-effective route to 
definitive diagnosis, enabling personalized counselling and 
accurate recurrence-risk estimation. Integration of imaging, 
genomics and autopsy remains the cornerstone of diagnosis in 
contemporary fetal medicine.

ETHICAL COMPLIANCE

This case report was prepared in accordance with the 
ethical principles of the Declaration of Helsinki. Formal 
approval from an ethics committee was not required for a 
single anonymized case report. Written informed consent 
for genomic analysis and publication was obtained from both 
parents.
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management. 2nd ed. New York: Raven Press; 1995. p. 
465-78.
Book: Author(s), book title, edition number, city, publisher, 
year of publication, and total number of pages. Example: 
Jenkins PF. Making sense of the chest x-ray: a hands-on 
guide. 2nd edition. London: Taylor & Francis; 2013. p. 120.
Electronic reference: Electronic journal article. Example: 
Jeha G, Kirkland J. Etiology of hypocalcemia in infants and 
children. January 2010. (Accessed May 8, 2013). Available 
from: http://www.uptodate.com.

  

FIGURES AND TABLES 

Figures and tables should be submitted on separate pages, 
in high-quality digital format, accompanied by a title and an 
explanatory legend when necessary.
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