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EDITORIAL

Optimising child and adolescent health: 
what does it take?

In their article, Mark Tomlinson and 
colleagues argue that “fully realis-
ing the potential of children and 
adolescents requires an ecological 

life-course approach, together with mul-
tisectoral, coordinated, integrated action 
for the provision of care and services 
for children and adolescents”.[1] In other 
words, acknowledging that what hap-
pens in each of the development stages of 
a child, shapes and influences its growth 
into maturity. The ecological part refers 
to looking beyond the narrow “disease 
model” terms, and considering all levels of 
influence: family, community, institutions, 
policies, and environmental conditions. 

This edition of MTb reflects an ecologi-
cal life circle approach in many aspects. 
The opening article describes the ‘coming 
of age’ of Global Child Health (GCH) 
in the Netherlands: how, since the era 
of the Millennium Development Goals 
(1990 – 2015), the level of specialisation 
within the sector has increased, and how 
this had an impact on the quality and the 
quantity of GCH research and education 
in this field. One example is the recent 
introduction of the elective in Global 
Woman and Child Health in the exist-
ing medical curriculum at Amsterdam 
University Medical Center. Other 
examples from across the board include 
the establishment of a national Bachelor 
degree in paediatrics for clinical officers 
in Sierra Leone and twinning partner-
ships within global paediatric oncology.  

The ecological life-course approach is 
also illustrated by articles on crucial 
interactions between medical care at the 
individual level and the essential role of 
supporting and enabling environments. 
These include the ‘birth’ of a neonatal 
intensive care unit in rural Tanzania, the 
empowering of caregivers as one of the 
interventions to improve cerebral palsy 
care in Malawi, and the critical role of 
(continuous) vital signs monitoring in 
the timely detection of complications 
in hospitalised children in low-resource 
settings. The article on the influence 
of early childhood TB on lung health 
later in life underlines the need to take 

a life-cycle approach when addressing 
child health and well-being.   Applying 
an integrated ecological life-course 
approach can capture social determinants 
of health, linking and addressing risk 
and protective factors over time. This is 
clearly illustrated in the articles on the 
effects of climate change on child health, 
the care for refugee and migrant chil-
dren, and the article presenting tools to 
provide cross-cultural care for children. 

So what does it take…? Targeted inter-
ventions at individual and public health 
levels – such as the large-scale child 
immunisation programmes carried out 
over the past decades – are essential in 
improving child health. However, they 
should go hand in hand with programmes 
that invest in creating enabling environ-
ments for children and young people. 
Across their life course. Across the globe. 
We hope that this edition of MTb will 
serve as an inspiration to accomplish this.  

Esther Jurgens, Policy Advisor NVTG, 
Consultant Global Health 

Ryan Proos, Physician Global Health and 
Tropical Medicine in training

Hanneke Dekker, Master International 
health, Physician Global Health and 
Tropical Medicine, Paeditrician
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OVERVIEW

Global Child Health coming of age
Well before the formulation of the 
eight Millennium Development 
Goals (MDGs) in 2000, it was rec-
ognized that child health forms an 
important component of global 
health - not only because children 
are the future of mankind on 
our planet and therefore invest-
ment in their health is critical for 
long-term productivity, but also 
because child mortality was still 
at an unacceptable high level. 
Although in comparison with 1990 
huge improvements were made 
in child health, the MDGs were not 
reached in the target year 2015. 
This was one of the reasons for 
formulating the Sustainable De-
velopment Goals (SDGs) in 2015, 
with 2030 as the new target year. 
Within the framework of in total 
17 SDGs, 160 more specific targets 
were formulated, which cover a 
very broad area beyond health 
and are extremely ambitious, 
not to say unrealistic. Yet, it can 
be concluded that the improve-
ment of global child health (GCH) 
remains an important aspect on 
the global health agenda. 

During the MDG-time 
period (1990-2015), we 
saw a maturation in GCH 
professionalism. Before 

1990, doctors working in the field of 
GCH were often general paediatricians 
with an interest in care for children in 
Africa, South America and/or Asia. But 
in recent years, GCH-paediatricians have 
specialized within the GCH-field. We 
now have, for example, paediatric TB 
and HIV experts, specialists in global 
paediatric critical care and experts in 
the field of child nutrition. This develop-
ment has had a significant impact on the 
quality and quantity of GCH research 
and greatly improved teaching in GCH.

In The Netherlands, in academic hospitals 
in Amsterdam, Groningen, Nijmegen and 
Utrecht, GCH came on the agenda in the 
90s of the previous century and resulted 
also in the appointment of Bernard Brabin 

as the first professor in Global Child 
Health (University of Amsterdam). GCH 
gained further momentum in recent years 
with a rapidly increasing number of paedi-
atricians specializing in sub areas of GCH, 
like global pulmonology and oncology at 
the University Medical Centre Utrecht, 
nutrition at the University Medical Centre 
Groningen and neonatology, critical 
care, TB, oncology, malaria and nutri-
tion at the Amsterdam Centre for Global 
Child Health (part of the Amsterdam 
University Medical Centers). In addition, 
an ‘Expertise Group Global Child Health’ 
was created under the Dutch Paediatric 
Society (NVK) together with the Dutch 
Society for Global Health (NVTG), which 
mainly focuses on the health of young 
migrants in the Netherlands. These devel-
opments in the Netherlands have contrib-
uted to a vastly growing number of GCH 
research projects, teaching and training 
activities for medical students, registrars 
and consultants, and to clinical care 
expertise. Due to the relatively uncon-
trolled growth of these GCH related sub-
specialisations, a logical structure within 
the GCH area of expertise is missing. For 
example, there are currently experts in 
areas that are age-based (e.g. neonatology), 
next to experts in areas that are disease- 
(e.g. Tb, HIV, Malaria) and syndrome-
based (e.g. malnutrition, anaemia). 

What is needed to make these positive 
developments in GCH-maturation in the 
Netherlands sustainable? The answer to 
this question is fourfold. First, recognition 
by the medical schools that GCH teaching 
should be part of the training of all medi-
cal doctors in the Netherlands. The main 
reason is that, even if you are not going to 
work as a doctor abroad, GCH knowledge 
will be important for most doctors in 
order to work in our ‘multicultural’ Dutch 
society. Second, further improvement of 
collaboration in the area of education and 
research between the GCH-specialists 
working in the various academic insti-
tutes in the Netherlands. Third, trying to 
structure GCH expertise areas by agree-
ment on a limited but logical list of areas 
of expertise. Finally, the most important 
contributor to sustainability of GCH in 

the Netherlands will be to educate and 
train the next generation of GCH paediat-
ric experts in the Netherlands and abroad.

 
Michaël Boele van Hensbroek, MD, PhD 
Professor of Global Child Health 
Consultant Paediatric Infectious 
Diseases 
Head of the Amsterdam Centre for Global 
Child Health 
Emma Children’s Hospital & 
Amsterdam Institute of Global Health & 
Development,  
Amsterdam University Medical Centres 
mbvh04@gmail.com
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Implementing a national bachelor degree in 
paediatrics for clinical officers in Sierra Leone
Sierra Leone is one of the poorest 
countries in the world, with a Hu-
man Development Index ranking 
of 181 out of 195 countries.[1] The 
devastating civil war from 1990 
until 2002 and the Ebola epi-
demic in 2014 disrupted the basic 
healthcare functions and infra-
structure. The population still has 
poor access to safe and affordable 
health care services, especially to 
specialised health care services 
such as paediatric and neonatal 
care.[2] Sierra Leone has one of 
the highest neonatal and under-
five mortality rates in the world, 
with 31 and 108 deaths per 1000 
live births, respectively.[3] Lack of 
healthcare professionals is one of 
the main contributing factors. The 
most recent data from the WHO 
documents 566 physicians in the 
country, representing a density 
of 0.74 physicians per 100,000 
people.[4]

Of these, only a few work in the area of 
paediatrics in the clinical context, serving 
a population of over seven million people 
out of which 13% are under five years old 
and 40% are under 15 years. The shortage 
of medical doctors is even worse in rural 
areas. Children in need do not receive 
medical care at all or receive care from 
insufficiently trained personnel. The lack 
of skilled health workers is considered 
a key factor for the high neonatal and 
under-five mortality rates. Globally, 
as an answer to the non-availability of 
human resources in low-resource set-
tings, the WHO is promoting a model of 
task-sharing. In order to maximise the 
efforts of the existing workforce, tasks are 
rationally redistributed among healthcare 
workers.[5] The task-sharing approach has 
been tested, investigated and proven effec-
tive in other sub-Saharan countries.[6–8] 

For example, 10 years ago, a successful 
task-sharing project was established in the 
field of surgical and obstetric care in Sierra 
Leone by the organisation CapaCare, 

in cooperation with the Ministry of 
Health and Sanitation (MOHS).[8]

In October 2021, the Ministry of Health 
and Sanitation of Sierra Leone, together 
with German Doctors, a German medical 
aid NGO, agreed to start a specialised 
Paediatric Training Programme (PTP) 
for clinical officers (COs) at the School 
of Clinical Sciences in Makeni (SCSM). 
Students can enter this programme 
after obtaining their diploma in clinical 
medicine at the SCSM. German Doctors 
and the SCSM closely collaborate in this 
project with two other international 
NGOs: the aforementioned CapaCare and 
Partners in Health (PIH), respectively 
responsible for the specialisations surgery/
obstetrics and internal medicine. The 
2-year bachelor paediatric specialisation 
training programme is a task-sharing 
project with the aim of increasing the 
number of clinically trained profes-
sionals in order to reduce child and 
neonatal mortality in Sierra Leone, in a 
manner comparable to other successful 
programmes in Sub-Saharan Africa. 

PAEDIATRIC TRAINING PROGRAMME
As stated before, the students can apply 
for the programme after obtaining their 
diploma in clinical medicine. The pro-
gramme consists of four clinical rotations 
of half a year in various partner hospi-
tals, alternated by advanced theoretical 
modules of a month taught by national 
and international trainers. The first 
theoretical module focuses on the basics 
of paediatrics, such as the Emergency 
Triage Assessment Treatment (ETAT) 
course, Helping Babies Breath, and mal-
nutrition. The following modules cover 
the sub-specialisms within paediatrics, 
such as infectious diseases (with special 
focus on malaria, HIV, and tuberculo-
sis), respiratory medicine, haematology, 
gastroenterology, nephrology, cardiol-
ogy and neonatology. The modules focus 
most on the major causes of mortality 
in sub-Saharan Africa, as described by 
Perin et al in the Lancet in 2019 [9]. After 
finishing the 2-year programme and 

writing their dissertation, a one-year 
housemanship is required, which takes 
place in the national paediatric referral 
centre, Ola During Children’s Hospital 
in Freetown. After completion of the 
training, the graduates are rewarded with 
a Bachelor of Clinical Medicine. Twenty-
two students are currently enrolled in 
the programme. The first students will 
complete their training in October 2024. 

STRENGTHS AND CHALLENGES
One of the strengths of the Paediatric 
Training Programme is that the initiative 
for the programme came from the MOHS. 
The collaboration with the SCSM, which 
is affiliated with the University of Sierra 
Leone, was key for making it a recog-
nized bachelor’s degree in Sierra Leone. 

Due to it being a novel programme for the 
country, it still needs to gain recognition. 
At the start, the involvement of national 
trainers, especially for the theoretical 
modules was challenging. One reason for 
this could be the fact that there are only 
a few doctors and even fewer paediatri-
cians and the country has long relied on 
foreign expertise and support. However, 
with the increasing number of students 
enrolled and the involvement of part-
ner hospitals, Sierra Leonian physicians 
are seeing the benefit of having clini-
cal officers dedicated to paediatric and 
neonatal care. Since the start of a national 
postgraduate training programme in 
paediatrics for medical doctors 1.5 year 
ago, paediatricians in training are now 
joining the theoretical blocks as trainers. 
Just like in the CapaCare programme, 
we hope to use graduates of the pae-
diatric training programme to teach 
the upcoming batches. The aim is that 
in 10 years’ time the training will be 
fully run by Sierra Leonian paediatri-
cians and experienced clinical officers, 
with minimal international support.

In October 2024, the first paediatric 
Clinical Officers (CO) will complete their 
training. Clinical officers are a new cadre 
in the healthcare system of Sierra Leone. 
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Therefore, it is important that they are 
included in the governmental scheme of 
service and laws and are offered posi-
tions with an appropriate salary. In 2020, 
before the start of the programme, these 
issues were included in a memorandum of 
understanding between the international 
partners SCSM and MOHS. There are 
also national and international stakehold-
ers and NGOs that are positive about the 
CO training programme. For example, 
UNICEF, who are currently running 
the Special Care Baby Units (SCBU) in 
Sierra Leone, have shown interest in 
employing paediatric clinical officers. 

CONCLUSION
The Paediatric Training Programme 
in Sierra Leone can reduce the short-
age of paediatric healthcare workers, 
thereby contributing to reducing neo-
natal and child morbidity and mortal-
ity. Collaboration with governmental 
institutions, local stakeholders, and 
national paediatricians is essential and 
makes the programme sustainable. 

 
Merel Boom 
Physician Global Health and Tropical 
Medicine, Programme Coordinator 
Paediatric Training Programme 
German Doctors 
merel.boom@gmail.com 

Mariatu Munu 
Paediatric Clinical Officer in Training, 
first batch

Erik Wehrens 
Paediatrician in training, Physician 
Global Health and Tropical Medicine 
CapaCare Netherlands 
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INTERVIEW

Refugee Children in the Netherlands:  
an	interview	about	a	persistently	vulnerable	group
Each year, around 30,000 people 
request asylum in the Nether-
lands.[1] Of these, nearly one-third 
are children. Nearly a third of 
these children have travelled to 
the Netherlands without par-
ents or adult family members. 
An already vulnerable group has 
moved away from their home 
country and now has to deal with 
a foreign culture and language.
Due to their place of origin and 
history, refugee children are at 
risk of specific health issues. Ex-
amples include anaemia, hepatitis 
B and C, HIV, tuberculosis, parasit-
ic infections, vitamin deficiencies, 
malnutrition, incomplete vacci-
nation status, and psychological 
disorders.[2] Therefore, prevention 
and early diagnosis of medical 
and psychosocial problems is nec-
essary. In the Netherlands. Health 
care for these children is orga-
nized by a number of different 
organizations, so it is difficult for 
children and parents to achieve 
an oversight of where to find care, 
and difficult for health care work-
ers to coordinate the care. 

PERSONAL MOTIVATION
In this interview, Sara Sahba, a medi-
cal doctor, speaks about the challenges 
faced by these children regarding their 
health care. Sahba currently works 
for the organization Expertise Center 
Children and Adolescents New in the 
Netherlands (EKANN). She was inter-
viewed because of her strong focus 
on health care for refugee children.

When asked what her personal motiva-
tion is to focus on this particular group, 
Sahba explains “the realisation that more 
can and has to be done. This comes from 
my personal experience of knowing what 
an impact a flight from a country has on 
a family and on a child. Even though I 
was only one year old at the time, I was 
still a refugee and had to start anew. This 
can mean that a health disadvantage has 

already developed. I find it quite painful 
that we cannot offer the right health care 
to the children who need it the most. The 
realisation that I am willing and able to 
do something about that drives me.”

“I	FIND	IT	QUITE	PAINFUL	
THAT	WE	CANNOT	OFFER	
THE	RIGHT	HEALTH	CARE	
TO	THE	CHILDREN	WHO	
NEED	IT	THE	MOST.”

VULNERABLE HEALTH
Refugee children in the Netherlands are 
vulnerable. The reasons include higher 
risk of psychosocial problems, lack of 
access to health care in the country 
of origin, lack of timely treatment, or 
regional differences in disease prevalence. 
Sahba: “The health of these children is 
further endangered by the organisational 
mismatch between shelter and health 
care, such as when a child is transferred 
to another part of the country, or when 
a child comes too late to the attention of 
health care professionals. These chil-
dren profit the most from timely health 
care and treatment. Unfortunately, 
they do not always get that.”

THE RIGHT TO HEALTH POTENTIAL
Sahba finds that, in order to attain health 
equity, these children have to be given the 
chance to reach the same health potential 
as children born in the Netherlands. “In 
the Netherlands there is a high standard of 
care. Even before birth, a lot of check-ups 
are done on the health of the child. Also 
after birth, screenings are done that are 
normal for the Dutch health system, but 
not for large parts of the world. Children 
that have not received all these screen-
ings and check-ups already have a certain 
disadvantage. They are not necessarily 
ill, but they do already lag behind. Much 
is unknown about the health of these 
refugee children. This can be decisive for 
what first has to be done in the health care 

for these children.” Sahba comes with the 
example of paediatricians keeping a wider 
scope in the analysis of refugee children in 
the outpatient department, and there-
fore considering diseases that children 
born in the Netherlands have already 
been screened for. She also mentions 
that prevention of transferral to another 
part of the country while the child is 
analysed in the outpatient department is 
recommended, giving the child a better 
chance to attain a good health potential. 
Unfortunately, this is not a given practice. 

“THEY	ARE	NOT	NECESSARILY	
ILL,	BUT	THEY	DO	
ALREADY	LAG	BEHIND.”

ESSENTIAL COLLABORATION
Collaboration between different organiza-
tions is essential. Sahba: “When the health 
care system is not organised to recognize 
the health care needs of these children 
and ensure child health and wellbeing by 
providing care accordingly, a lot of effort 
is done by individual professionals with 
little result.” Sahba gives the example of a 
three-year old boy with a rare syndrome 
requiring a special diet and daily activ-
ity. However, he lived for six months in 
an asylum centre where that was not 
possible. He deteriorated physically and 
mentally. Other examples include children 
who have been properly screened at the 
initial intake in the Netherlands, but 
who have subsequently been transferred 
three times throughout the Netherlands 
and who therefore end up being seen by 
a paediatrician much too late. “There 
must be a better way to provide health 
care for these children. How can the 
collaboration between different health 
care professionals improve? And also 
between health care professionals and the 
coordination of asylum seeker centres?”

EKANN
That is the focus of the organiza-
tion Expertise Center Children and 
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Adolescents New in the Netherlands 
(EKANN), set up by Sahba together with 
paediatrician Albertine Baauw.[3] EKANN 
facilitates collaboration between health 
care professionals and gives advice regard-
ing specific health care issues. Sahba: “It is 
very encouraging to see what is happen-
ing. In several regions in the Netherlands, 
networks are being formed in which 
general practitioners, doctors working 
in youth health care, and pediatricians 
collaborate. They hold periodic multi-
disciplinary meetings to evaluate what is 
going well and what needs improvement 
in the health care for refugee children, 
and how they can further improve 
collaboration to solve these problems. 
The goal is for this collaboration to 
spread throughout the Netherlands.”

Another aim is to improve knowledge and 
give advice regarding specific health care 
issues in refugee children. Baauw had a 
leading role in the publication of a new 
guideline for the Dutch association for 
paediatric health care (NVK). The guide-
line concerns evidence-based additional 
examinations for refugee children (new 
to the Netherlands) with specific health 
care risks.[2] Additionally, the guideline 
focuses on ensuring efficiency and conti-
nuity of health care for this population.

EKANN also functions as a centre 
where cases can be reported in which 
the health of a child is threatened, 
or where the accessibility, continu-
ity or quality of health care is under 
pressure. “In one year, 40 cases were 
reported. This data helps to recognize 
where improvement is needed most.”

CONCLUSION
“The final goal is that the health care for 
these children is improved and institu-
tionalized.” EKANN now functions based 
on fundraising and personal enthusiasm, 
but this is not sustainable. Government 
recognition and funding are needed. 
Refugee children in the Netherlands have 
the right to the same standard of care 
as everyone else in the Netherlands. 

 
Ryan Proos 
Physician Global Health and Tropical 
Medicine in training 
rmjproos@gmail.com
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ARTICLE

Monitoring hospitalised children in low-resource 
settings: filling the gap and making a leap
BACKGROUND – SHOWING THE GAP
Childhood mortality causes around 3 
million deaths annually in children under 
5 years of age in low- and middle-income 
countries (LMICs). In sub-Saharan Africa 
(SSA) specifically, 1 in 13 children die 
before their fifth birthday – compared to 1 
in 199 for high-income countries.[1] These 
deaths are largely preventable, as more 
than half of these deaths can be treated 
with simple, affordable interventions.[2,3,4]

To lower in-hospital morbidity and 
mortality, timely detection of deteriora-
tion and complications by (continuous) 
monitoring of vital signs is crucial. 
Children frequently exhibit only mini-
mally visible symptoms, making them 
easy to be missed while they can rap-
idly progress into critical illness and 
death.[5] As an example, in the case of 
sepsis, an hour’s delay in treatment 
with antibiotics increases the mortality 

rate by 10%.[6] Thus, early detection and 
prediction of critical illness significantly 
improves the prognosis and chance of 
survival. Adequate monitoring is com-
plicated in low resource settings (LRS) 
by shortage of staff and lack of suitable 
equipment.[7,8] A tool that can assist in 
early detection, prediction and proactive 
management of critical illness in a LRS 
could significantly improve the prog-
nosis and chance of survival in LRS. 

In July 2020, an international consortium 
of experts in critical care, social science, 
health economics, medical technologies, 
laboratory science, artificial intelligence 
and e-health joined forces with a social 
enterprise to develop a vital sign monitor-
ing system, i.e. an affordable, durable, 
and user-friendly monitoring system 
(IMPALA) for hospitalised children in 
LRS.[9] The IMPALA consortium members 
are based in Malawi, the Netherlands 

and the UK, and we initially focussed 
on Malawi. In this article, we describe 
our consortium’s concept of monitor-
ing, the challenges of monitoring in LRS 
that need to be overcome, our approach 
to the development so far, and some 
data leading up to our future plans.

MONITORING CASCADE
Monitoring in itself is not lifesaving, but 
is aimed at timely detection of a critical 
condition and should lead to early and 
effective action by health workers. We 
conceptualised this process into a model 
called the monitoring cascade (Figure 
1). This model helps to understand 
what is needed for successful interven-
tion and identifies potential gaps in 
this process. We use the model first to 
adjust the system design, addressing 
potential bottlenecks in the care process, 
and second to tailor the implementa-
tion to a specific hospital context. 

Figure 1 Cascade of monitoring and interventions in care systems.
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SYSTEM REQUIREMENTS IN LRS
Having worked in high-care and intensive 
care settings in low-income countries, 
we noticed that there is a lack of func-
tioning vital signs monitoring systems, 
as most hospitals have no or just a few 
monitors. Even in situations where these 
systems are available or being intro-
duced, several problems diminish the 
potential effect of these systems. We 
categorised the problems as follows:

1. The systems used in high-resource 
settings (HRS) are too expensive 
for LRS. State-of-the-art sys-
tems produced by Philips, GE 
and WELCH can cost more than 
€16,000. Low-cost alternatives are 
less accurate, break down easily, and 
provide a poor user experience.

2. In general, monitors cannot 
withstand harsh environments, 
break down easily, and cannot 
be repaired locally. As a result, 
up to 70% of medical devices do 
not work when they reach their 
destination in the LRS.[7,8] 

3. Current vital signs monitoring sys-
tems are not user-friendly and com-
plex to use, requiring skilled staff 
to use them. This reduces adoption, 
increases the need for training, and 
limits the impact of these systems. 

4. Current systems detect at a late stage, 
which may be suitable for HRS with 
readily available staff and high-tech 
intensive care facilities, whereas LRS 
may benefit from earlier predic-
tion and suggestion of therapies.

5. Current monitoring systems do 
not consider the specific complexi-
ties of LRS – such as local culture, 
end-users, infrastructure, and staff.

IMPALA APPROACH
1.	PILOT	STUDY	IMPALA	1.0
This initial monitoring prototype con-
sisted of a module from an existing moni-
tor that records ECG, oxygen saturation, 
blood pressure and temperature. It addi-
tionally was equipped with a ballistogra-
phy sensor, which was placed underneath 
the patient’s mattress and detects respira-
tory rate, heart rate and patient movement 

by sensing pressure changes. The sensor 
has the advantage that it is contactless, 
can be reused for months to years, and has 
the ability to also detect movement as a 
potential new vital sign. It was previously 
tested in a Dutch NICU and is widely used 
for monitoring adults during their sleep at 
home.[10,11] Supported by the NWO start-
up grant, we conducted a pilot study in the 
paediatric Intensive care unit in Malawi, 
in which the monitor was compared with 
GE and Draeger monitoring systems to 
detect clinical accuracy and patient dete-
rioration. In several cases, hours before it 
became clinically apparent, our prototype 
could detect clinical deterioration, such 
as sepsis, as changes in vital signs showed 
contemporary deteriorations. This pilot 
study further included usability tests and 
focus group discussion with nurses and 
doctors to identify the facilitators and 
barriers for monitoring in LRS. These 
data were used to develop an upgraded 
monitor for use in LRS (IMPALA 2.0, 
Figure 2b), selecting more suitable sen-
sors, adjusting screen size, alarm limits, 
and battery life to match the conditions..

2.	CONSORTIUM	
The pilot also made us realise that for suc-
cessfully designing and applying a moni-
tor in a LRS we would require a broader 
expertise. We formed an international 
multidisciplinary consortium with experts 
in the field of critical care, social  sciences, 
artificial intelligence, e-health and Point 
of Care laboratory diagnostics. This 
consortium consists of three Malawian 
partners (TRUE, KUHeS, MUBAS), three 
Dutch partners (AIGHD, NeLL, GOAL3) 
and one British partner (Imperial College 
London). with each bringing their own 
expertise. In this consortium, we tried 
to match experts in Europe and Malawi 
to work on projects to share knowledge 
in both directions. The EDCTP fund-
ing opportunity boosted the formation 
of the consortium as well as consecu-
tive studies and monitor development.

3.	IMPALA	STUDY
The main aim of the current stage of the 
IMPALA project is to further develop the 
IMPALA monitoring system to feature 
predictive algorithms based on vital signs, 

IMPALA 1.0 & IMPALA 2.0
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sociodemographic data, and biomarkers 
for early prediction of critical illness in 
children in LRS. This project was started 
in May 2021 and consists of three stages 
(Figure 3). In the first stage, the feedback 
from the pilot study using IMPALA 
1.0 was used to develop an upgraded 
monitoring device (IMPALA 2.0), to 
perform a baseline clinical assessment 
prior to implementation and design and 
prepare the clinical studies. In the second 
stage IMPALA 2.0 was implemented 
and evaluated, and data was gathered for 
training and validation of the predictive 
algorithms for critical illness; this study 
is described in detail elsewhere.[12] The 
iterative design and usability allows for 
improvements of the monitor. In the third 
phase, IMPALA 3.0 will be developed 
through integration of the predictive 
algorithms and the final User Interface 
and hardware design. IMPALA 3.0 will 
then be evaluated in a mixed-methods 
pilot study to test the performance in 
terms of critical illness prediction and 
impact on clinical decision making. 

4.	INITIAL	RESULTS
The clinical study was started in July 2022, 
as part of the IMPALA 2.0 stage, and at 
time of writing 500 patients have been 
recruited in the study. The study is aimed 
at registering Critical Illness Events, and 

so far a third of patients had one or more 
of these events recorded during their 
high dependency unit (HDU) admis-
sion. We chose to apply it in the HDU 
areas as PICUs are relatively scarce and, 
if present, already have monitors and 
a high nurse to patient ratio. The most 
commonly recorded events are respira-
tory events (31%) and mortality was 6.0%. 
The social science study noted several 
useful observations, such as the potential 
role of parents/guardians in the response 
to monitor alarms, the importance of 
implementation training for nurses and 
doctors, and several other facilitators 
and barriers of monitoring in LRS.

5.	FUTURE	
The IMPALA 2.0 is based on a conven-
tional monitoring system, and this is 
currently approved for use in Malawi. The 
social enterprise developing and manufac-
turing the monitor, GOAL3, has devel-
oped an implementation training using 
the lessons learned and has currently 
implemented the system successfully in 
the first hospital in Malawi. In Rwanda, 
the process of registration and licensing 
has started as well as an implementa-
tion study for assessing clinical impact. 

The IMPALA project will lead to devel-
opment of one or more algorithms, 

which will be implemented in the 
updated version IMPALA 3.0 (Figure 
4). An implementation training and 
strategy is being created and will be 
included. Lastly, the search for biomark-
ers to detect and predict critical illness 
events may lead to additional predic-
tors for disease severity and pathogen 
detection, which may be included in 
our algorithms and decision aids.

6.	CONCLUSIONS	
There is a need for early detection of 
potential need for treating critical illness 
events in hospitalised children in LRS. 
Appropriate monitoring in these set-
tings cannot be achieved by just applying 
monitors used in HRS and requires an 
approach that is specifically designed 
to face the local challenges and needs . 
Using new techniques and a multidis-
ciplinary consortium, we are trying to 
fill the gap and make a leap forward.

FOR MORE INFORMATION 
Go to: www.projectimpala.org, www.
Goal3.org or mail to: Job.calis@gmail.com

PERSONAL MOTIVATION OF THE AUTHOR
Having set up an intensive care depart-
ment in Malawi, I noticed that despite all 
available resources some children cannot 
be helped. Late detection of deterioration 

Potential design of Prototype 3.0
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in the wards often led to irreversible 
presentations in PICU or even unnoticed 
deaths in the wards. A large proportion 
of this may be preventable if immi-
nent deterioration is detected early and 
timely and adequate treatment is given. 
This may not only reduce mortality and 
morbidity but also reduce the resources 
needed, which are already limited. A lack 
of sufficient nursing staff in full wards, 
long night shifts, and lack of adequate 
critical care training to detect and treat 
these conditions were factors contribut-
ing to these late presentations. Monitors 
could potentially help the overstrained 
nurses, but I noticed that these were often 
lacking, required expensive sensors, often 
broke down beyond repair, were poorly 
responded to, and detected problems 
too late to allow early interventions. 
After returning to The Netherlands, Bart 
Bierling was introduced to me by my 
head of department of the PICU in the 
Amsterdam UMC (Job van Woensel). 
His ballistographic sensor and ideas 
to improve monitoring sounded like 
what was needed. Together with Niek 
Versteegde (AIGT), he started GOAL3, 
and the four of us were funded to start 
a pilot project in Malawi. The IMPALA 
consortium was a second step towards a 
full solution and our dream of leaving the 
frustration of being too late behind us and 
making an impact on child health care.

 
Job Calis 
Paediatric intensivist, PhD 
job.calis@gmail.com
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Improving Cerebral Palsy care in Mangochi 
District, Malawi
Cerebral palsy (CP) is a disability 
that affects movement of the 
muscles, posture and tone. It 
is caused by brain damage that 
occurs during the prenatal pe-
riod, perinatal period or in the 
first years of life.[1] CP is the major 
cause of childhood disability.[2]

The precise burden of CP in 
low- and middle-income coun-
tries (LMIC) is unknown, but it is 
estimated to be 2 to 2.5 per 1000 
live births, which is 5 to 10 times 
higher than in high-income coun-
tries (HIC).[3] The majority of chil-
dren with CP not only have motor 
impairment but also associated 
impairments including chronic 
pain, swallowing difficulties, intel-
lectual disabilities, behavioural 
problems and epilepsy.[4] Around a 
third of patients with CP will never 
be able to walk and these children 
are also at great risk of malnutri-
tion.[5] 

In LMICs, diagnosis is often done at a 
late stage. This is mostly due to a lack 
of knowledge by health professionals 
and the lack of a structured screening 
procedure. This leaves many children 
with unrecognized disabilities and 
without appropriate intervention.[1,6] The 
delayed diagnosis and lack of rehabilita-
tion leads to severe motor impairment.

Children with disabilities and their fami-
lies in African countries are frequently 
excluded from society because of stigma-
tization. Most of these families are con-
fronted with many social and economic 
challenges.[1] Having a life-long condition 
with great impairment has the potential 
to affect physical, psychological, cognitive 
and social functioning.[7] Those affected 
in LMICs face additional challenges 
because of poverty, which makes it more 
difficult to get access to health, education, 
food and basic needs, thus compromising 
quality of life for children with CP.[1,8] 

Taking care of a 
child with CP has 
a big impact on the 
caregiver, and the 
needs of caregivers 
may often not be rec-
ognized. The special 
needs of a child with 
CP may add to the 
emotional, physical 
and financial strain 
inherent in raising 
children with a dis-
ability in a LMIC.[9] 
The long-term care 
is an extra burden 
on the well-being, 
marital relationships, 
and financial status 
of caregivers.[10,11] This 
leads to a low quality 
of life for caregivers 
who take care of a 
child with CP.[1,10,11] 

In Malawi, the care that is given to 
(families with) children with CP is poorly 
organized and fragmented. Children 
suffering from malnutrition need to go to 
the malnutrition outpatient clinic (OPD), 
children with motor problems need to go 
to physiotherapy, and if you have epilepsy 
you need to go to the epilepsy clinic. These 
clinics are all on different days and there is 
no holistic approach to the patient. Due to 
restricted access to transportation, finan-
cial issues, and inability to move patients 
with severe CP easily, attending all 
these individual clinics is impossible for 
patients and their caregivers. One way to 
improve the quality of care for these chil-
dren and their families may be to establish 
multidisciplinary care to address different 
aspects of care and support as required. 

We describe our own experiences in 
Malawi, exploring the way forward in 
providing health care to children with 
cerebral palsy and their caregivers. To set 
up multidisciplinary care, we first had to 
assess and increase the existing knowl-
edge of health workers on cerebral palsy 

and understand the situation of these 
families in their respective communities.

SETTING
Mangochi District Hospital is a 400-bed 
hospital situated in a rural district where 
88.9% of the population is categorized 
as the poorest households (International 
Wealth Index value <35).[12] (Figure 2) 
It is a referral hospital for 47 health 
centres and 4 community hospitals with 
a catchment area of 1.3 million people. 
The CP care that was offered previously 
was only a physiotherapy OPD. There 
were around 40-50 patients attending 
this OPD monthly. Because of the large 
catchment area, it was likely that many 
patients were not attending the clinic 
and were not receiving any CP care. 

INCREASING KNOWLEDGE 
Lack of knowledge among health workers 
is a big barrier for (early) identification 
and assessment of children with CP, which 
is why the first step of the programme 
was to increase knowledge. Every week 
we started doing ward rounds in the 
nursery of Mangochi District Hospital 
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to identify children with birth asphyxia 
or prematurity. These are risk factors 
for developing CP, and the caregivers of 
these children are counselled to attend 
the CP clinic after 3 and 6 months to 
assess the child and to see if there are 
any early signs of CP. In addition to 
this, multiple lectures were given about 
CP in Mangochi District Hospital and 
in 13 selected health centres and com-
munity hospitals that are included in a 
pilot study for increasing quality of care 
for children with CP and their families.

Feedback received during these teach-
ing sessions was that CP is not a condi-
tion that the health workers understood 
well. Not all health workers know about 
the different aetiologies, comorbidities 
and care that should be given. Most of 
the patients and caregivers were told 
that there was nothing they could do for 
their child and were sent home. During 
teaching sessions, these points were 
addressed and strengthened. After these 
sessions, we saw an increase of 73% in the 
number of patients attending the clinic. 

COMMUNITY 
To get a better understanding of the 
situation in the communities around 
Mangochi District Hospital, we con-
ducted a qualitative study to explore the 
knowledge, attitudes and perceptions of 
community leaders towards CP. It became 
clear that many families are in great 
financial distress due to the care for their 
child. The care for a child with this dis-
ability prevents the mother from going to 
the market or working on the farm. With 
85% of the people in Malawi depending 

on farming for income, this places a large 
financial burden on the family, mak-
ing it difficult for them to survive and 
meet basic needs. As a lay leader stated:

‘The presence of financial inactivity for both 
parents brings about a lot of problems and 
marital tension. The husband may want 
to leave the wife and remarry somebody 
else. This will pile more misery in the life 
of both the mother and her child with CP.’

SIMILARLY, A SHEIKH STATED:
‘These families with children with CP have 
no time to go and do something that may 
be beneficial financially, and also they 
lack funds that may support the child’s 
medical needs, and as a result, they may 
end up selling home properties to meet the 
medical needs of the child, and this puts 
them in a very difficult corner financially.’

Facilitators addressed by community 
leaders to improve the care for these 
children included a multidisciplinary 
care approach so patients can receive 
all the care at once and better coun-
selling by health workers to increase 
understanding of the disease. 

MULTIDISCIPLINARY CARE
As a response, we came up with a project 
to increase the quality of life of children 
and caregivers with cerebral palsy by 
providing patient-centred care and a 
holistic approach that addresses their 
needs. The literature indicates that the 
most common physical problems that 
these children face are motor problems, 
intellectual disabilities, behavioural 
issues, communication issues, epilepsy 
and feeding problems (Figure 2). With a 
multidisciplinary OPD, we are addressing 
all these different issues at once, includ-
ing: nutrition assessment, food supple-
ments and counselling, physiotherapy 
with a special CP programme focusing on 
improving the ability to do daily activi-
ties, support with CP devices like special 
chairs and standing frames, and medi-
cal consultation and health education in 
which caregivers also have time to discuss 
their situation and get peer support. 

The first responses after one month of 
providing multidisciplinary care are very 
promising. Caregivers say it is a relief that 
they can attend all health workers in one 

visit and that they have the feeling they are 
taken more seriously. The children attend-
ing the OPD do have untreated comorbid-
ities: 47.6% of the patients have epilepsy 
of whom over 85% were not receiving any 
epileptics, and 33% of the patients showed 
signs of moderate or severe malnutrition. 
This OPD helps them to obtain better 
physical health overall. We hope this will 
lead to more possibilities for integration 
in the communities and to decreasing 
part of the burden on the caregivers.

 
Bente van der Meijden  
Physician Global Health and Tropical 
Medicine 
Family Medicine Department, Kamuzu 
University of Health Sciences, Malawi 
bente.van.der.meijden@gmail.com
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Childhood Tuberculosis – life is like a jigsaw 
puzzle
Tuberculosis (TB) is the leading 
cause of death from infectious 
diseases for children of all ages 
globally. Children with vulnerable 
immune systems, such as the very 
young, HIV-infected or severely 
malnourished, are most at risk of 
falling ill or dying from tuberculo-
sis.[1] 

A diagnostic gap in children with 
tuberculosis refers to the discrep-
ancy between the actual number 
of children with tuberculosis and 
the number of cases that are de-
tected and reported by healthcare 
systems. This gap is primarily due 
to the challenges of diagnosing 
tuberculosis in children, such as 
the non-specific symptoms of the 
disease, the difficulties in ob-
taining good quality samples for 
microbiological testing, and the 
limitations of current diagnostic 

tools in detecting tuberculosis in 
children. As a result, many cases 
of childhood tuberculosis are not 
diagnosed, treated, or report-
ed.[2] In addition, the low bacterial 
load of tuberculosis in children, 
which confers a lower risk of 
disease transmission, has made 
the identification and treatment 
of tuberculosis and tuberculosis 
infection in this age group a lower 
priority than in older individuals.[3] 
Also, national tuberculosis pro-
grammes tend to allocate lower 
priority to children in terms of the 
prevention, diagnosis, and treat-
ment of tuberculosis. However, 
in the last decade there has been 
more awareness about TB pae-
diatric cases [4], and with surveil-
lance and mathematical model-
ling, the estimation of paediatric 
TB incidence has become more 
accurate.[2,3] 

PERSONAL EXPERIENCE
In many cases you can be impressed 
by reading information like TB is the 

world’s top infectious killer (figure 1). 
However, the full realization often only 
happens when you are confronted with 
the personal stories of the patients. That 
is what I realised when I was working 
for a few months in 2022 in Tygerberg 
Hospital (Stellenbosch University, Cape 
Town). South Africa has one of the high-
est TB rates in the world, and during a 
normal working day on the paediatric 
emergency ward you see many cases of 
TB. Two patients’ stories illustrate this: 
• A happy toddler of 3 years old: his 

mom tells us that he was always smil-
ing, playful and giving the family so 
much joy. Now this little boy is admit-
ted at the emergency ward in coma 
with TB meningitis. The boy was hos-
pitalized for a long period and is now 
suffering from long-term neurological 
complications (including hydrocepha-
lus) and sitting in a wheelchair. 

• A 5-year-old girl living with HIV and 
multi-drug-resistant TB (MDR-TB; 
resistant to at least two of the most 
important first-line anti-tuberculosis 
drugs, isoniazid and rifampicin) 
is showing us how many pills she 

Marieke vd Zalm

Figure 1: World Health Organization
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needs to take per day for a minimum 
of 6-9 months! The pill burden is 
high, and the tablets are not child-
friendly in formulation, size or taste.

During my stay in South Africa, I met 
highly motivated and active health care 
workers who want to make a difference. 
One of them is Marieke van der Zalm, a 
Dutch paediatrician, clinical researcher 
and Associate Professor working for 
the Desmond Tutu Tuberculosis Centre 
(DTTC); see box 1. In this interview, she 
tells us about her career, about paediatric 
TB, the importance of having a research 
centre, and her dreams for this centre.

FROM DUTCH PAEDIATRICIAN 
TO (ASSOCIATE) PROFESSOR 
IN SOUTH AFRICA
Since her medical training, Marieke van 
der Zalm has had a special interest in pae-
diatric infectious diseases and lung health. 
Her initial work as an undergraduate 

student on the role of respiratory viruses 
in children with cystic fibrosis (CF) 
resulted in her PhD at the paediatric 
pulmonology department at Wilhelmina 
Children’s Hospital in Utrecht on “the role 
of respiratory viruses during the first year 
of life” in 2009. After completing her PhD, 
she specialized to become a paediatrician 
(at University of Utrecht). Based on her 
strong interest in working in sub-Saharan 
Africa, she completed part of her clini-
cal training in paediatrics at Tygerberg 
Hospital, Stellenbosch University in 
South Africa and later also at Red Cross 
Childrens’ Hospital in Cape Town. Van 
der Zalm told me that both clinical train-
ing periods in South Africa were hectic 
and confronting but also a beautiful 
life-changing experience. During this 
time, she realised that her passion was to 
do research in order to improve health 
care in low- and middle-income countries 
(LMICs) like South Africa, by performing 
highly relevant clinical research to address 

the pressing health care issues experienced 
in these settings. In 2014, she started 
working at the DTTC, Stellenbosch 
University, and has since received multiple 
grants for her work on lung health in 
children with pulmonary tuberculosis.  

Looking back on her working life path, 
van der Zalm sees a common line going 
through all the work she did, by following 
her ambitions and dreams and working 
in her field of interest. This also included 
working in infectious disease together 
with pulmonary diseases, working in sub-
Saharan Africa, doing clinical research, 
and maintaining a strong network of 
health professionals on a global level. 

Box 1: Desmund Tutu Tuberculosis 
centre (DTTC) – Stellenbosch 
University  
The Desmond Tutu Tuberculosis 
Centre (DTTC) is an academic 
research centre located in the 
Department of Paediatrics and 
Child Health, Faculty of Medicine 
and Health Sciences, Cape Town, 
South Africa, established in 2003. 
In 2004, Archbishop Emeritus 
Desmond Tutu, who suffered from 
tuberculosis as a child, became its 
patron and the centre was formally 
named. 
South Africa has one of the 
highest Tuberculosis (TB) rates 
in the world. The DTTC adopts 
an outward focus on a holistic 
approach toward understanding 
and combating the TB and HIV 
pandemics.  
Their vision is to have a TB-free 
world for the next generation. 
Their mission is to be a global 
leader in TB and HIV research.  
Research areas are: Paediatric 
TB (including Lung Health), 
Health systems and operational 
research and HIV prevention. [11]	
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PAEDIATRIC TB DIAGNOSING 
- CLOSING THE GAP
TB is a preventable and treatable dis-
ease, but the diagnosis of childhood and 
adolescent TB requires a special approach. 
Van der Zalm explains that it is like “a 
jigsaw puzzle” (Figure 2). You need to 
review all pieces of the puzzle and, even if 
not all parts of the puzzle are complete, if 
the picture is suggestive of TB one should 
consider treating for TB. It is important 
to realize that symptoms of children 
with TB are less typical and that they are 
at increased risk of developing serious 
forms of TB after being infected (exposed 
to individuals with TB), especially TB 
meningitis and miliary TB, associated 
with higher mortality. TB diagnostics are 
challenging and bacteriological confir-
mation is only achieved in 40-50% of 
children with TB, the other 50-60% of 
children are clinically diagnosed. The 
chest X-ray findings in children with 
TB are often non-specific and can be 

difficult to distinguish from those of other 
respiratory infections or lung diseases.

Van der Zalm goes on to further explain 
the jigsaw puzzle: TB exposure and infec-
tion. Children that are exposed to TB or 
infected have an increased risk of pro-
gressing from primary infection to TB dis-
ease. For smaller children, it’s important 
to realize that they can easily get infected 
with TB if their caregiver has TB[.5] Many 
adolescents also develop adult type cavi-
tating disease that can transmit TB, and 
due to the high number of social contacts 
made by adolescents, the transmission 
rate is high.[6] Van der Zalm further 
stresses that for her, it was important to 
realise, that if a child is coming from a 
high burden TB setting and the symptoms 
suggest TB, you need to think of TB, do 
investigations, and start treatment, even if 
the diagnostics may be negative for TB, as 

only 40-50% of children with TB actually 
have microbiologically confirmed TB. 

PAEDIATRIC TB AND LUNG HEALTH 
After this brief introduction, van der 
Zalm talks passionately about her field 
of research: the combination of TB and 
lung health. It’s a research field that is still 
developing, and not many studies have 
been performed in paediatric TB and lung 
health. Van der Zalm and her research 
team are looking at the impact of TB and 
other respiratory diseases on lung health 
by looking at the long-term outcomes in 
children diagnosed with TB and children 
in whom TB was ruled out, and investigat-
ing the role of viral co-infections and lung 
function measurements. In collaboration 
with the DTTC socio-behavioural science 
team, they are investigating the impact of 
respiratory illnesses on quality of life in 
young children living in South Africa. 

Lungfunction test in child with TB

P H O T O  M A A R T E N  B O E R S E M A
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There is more and more evidence that 
paediatric TB can cause long-term lung 
problems and children can potentially 
develop chronic respiratory illnesses at a 
younger age. Van der Zalm hopes that in 
future she will be able to do intervention 
studies to evaluate if adjuvant treatment 
with TB treatment together with immune-
modulators can make a difference in long-
term lung health outcomes. Here, van der 
Zalm also refers to her previous experi-
ence in research with Cystic Fibrosis (CF). 
In the field of paediatric TB, there is also 
much to learn from the holistic approach 
in children with CF, where, besides the 
pharmacological treatment, it’s important 
to pay attention to airway clearance tech-
niques, lifestyle habits (smoking cessation 
including vaping which is very popular, 
especially in adolescents), and nutrition. 

DREAM – VISION
When asked whether she has a dream for 
her field of work, van der Zalm responds 
that indeed even for an “old and well-
known disease such as TB” it’s important 
to keep dreaming and wishing for a better 
future. Prevention is key, and still number 
one. But besides that, she is glad that the 
DTTC is investing in research to make 
treatment for TB more child-friendly, 
for example by reducing the number 
of pills and the size of the tablets and 
improving the taste of medicine. On an 
international level, DTTC works together 
with a lot of partners. A good example is 
the Shine Trial [7], which showed that it’s 
possible to give a shorter TB treatment 
for non-severe TB in children (reduc-
tion from 6 months to 4 months of TB 
treatment). These results are included 
in the new International Paediatric TB 
guidelines issued by the WHO.[8] When 
it comes to her own field, van der Zalm 
hopes that lung health will be integrated 
in TB treatment and TB research. To 
that end, it’s important to develop easy 
tools for health workers to focus on the 
long-term lung effects of TB in children. 

TIPS AND TRICKS IN PAEDIATRIC TB
Marieke van der Zalm and the 
author present some general ‘tips 
and tricks’ about paediatric TB:
• It’s good to realize that the TB 

burden exists not only in Africa and 
Asia but also in the eastern part of 
Europe. With people coming to the 
Netherlands from different parts of 
the world (e.g. Ukraine, where the 
burden of TB disease is higher) it’s 
good to also consider the possibil-
ity of paediatric TB to avoid delay 
in diagnosis and treatment.[6]

• There is an updated WHO guideline 
(Sept 2022) on Management of tuber-
culosis in children and adolescents.[8]

• For health care workers in resource-
limited settings, also check the 
WHO operational book on tuber-
culosis – it’s very useful.[9]

• Check the Diagnostic CXR Atlas 
for Tuberculosis in Children Image 
Library, which contains a collection 
of CXRs from children less than 
15 years of age who present with 
symptoms and signs of TB.[10] It’s a 
great source for the interpretation of 
chest x-rays in children with TB. 

• As paediatric TB experts, the people 
from the DTTC are always open to 
giving advice about clinical cases.[11]

• For complicated paediatric tubercu-
losis cases, you can also ask advice 
of the European PTBnet group.[12] 

• Every year in September, an 
International paediatric TB 
course is organized by the DTTC 
and Stellenbosch University. 
Participants come from everywhere 
in the world. Check the Stellenbosch 
University website later this year. 

• Young doctors with an interest 
in short-term research on paedi-
atric TB or lung infections may 
contact Marieke van der Zalm. 

 
JH Dekker-Boersema, Physician Global 
Health and Tropical Medicine and 
Paeditrician 
jhdekker.work@gmail.com

Person interviewed: Associate Professor 
drs Marieke van der Zalm, paediatrician 
mariekevdzalm@sun.ac.za
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The impact of climate change on child health in 
Malawi
The world stands before 
the biggest threat to global 
health in the 21st cen-
tury.[1] Climate change will 
have far reaching conse-
quences, probably further 
than we can now foresee. The 
monumental Paris agreement 
has kept the hope alive to 
limit global warming to 1.5 
degrees Celsius. Recent de-
velopments, however, have 
put this on hold. With a re-
maining carbon budget that 
will be spent in nine years, 
the urgency of emission 
mitigation steps is clear.[2] Ac-
cording to the World Health 
Organisation (WHO), around 
23% of all global deaths 
are attributable to environ-
mental risk factors, and up 
to 26% of all under-age-five 
deaths could be prevented 
by removal of these environ-
mental risks; see Figure 1 for 
a breakdown in burden of 
disease by age.[3]	

Already, in 2003, the worry-
ing effects of climate change on 
child health were reported by 
Bunyavanich et al.[4] The researchers 
explain three pathways via which 
climate change will negatively impact 
child health: through environmental 
changes (e.g. respiratory disease and skin 
malignancies), through direct effects 
of extreme weather (e.g. heat stroke 
and drowning), and through ecological 
changes (e.g. increased malnutrition and 
allergies). In the Climate Change Risk 
Assessment (CCRA) published by WHO 
in 2014, an additional annual mortality of 
250,000 people is expected by 2030 due to 
climate change. Around 84% of this mor-
tality will occur in children in low-income 
countries due to undernutrition, malaria, 
dengue and diarrheal disease. Besides 
the additional mortality, the growth 
of millions more children will become 
stunted with far-reaching consequences.[5]

In this paper, a literature review is pre-
sented on the effects of climate change on 
child health in Malawi. The work was done 
in the context of a Master of Science thesis 
in International Health. Malawi is a low-
income country that is already experienc-
ing negative effects of climate change, for 
example from increased extreme weather 
events. Malawi was used as a case study 
due to its success in reaching Millennium 
Development Goals 4 (reducing child 
mortality) a few years ahead of its target.[6] 

METHODS
A literature review was performed to 
analyse the effects of climate change on 

child health in Malawi. Due to the large 
scope of the effects of climate change 
on health a focus was put on infectious 
diseases, undernutrition and air pollu-
tion. The expanded framework on climate 
change and child health published by 
Helldén et al was used (Figure 2).[7] 

RESULTS
CLIMATE	CHANGE
The effects of climate change on Malawi 
will primarily occur through increased 
temperature, rainfall variability and 
extreme weather events. By the end of this 
century, mean temperature could increase 
by 2.3 – 6.3 degrees Celsius. Although 

Figure 1. Environmental fraction of global burden of disease by age and disease group [3]
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there is considerable uncertainty consid-
ering rainfall projections, mean annual 
rainfall is projected to stay the same but 
the number of rainy days will decrease 
and the amount of rain per day will 
increase, leading to longer dry spells and 
an increase in days with heavy rains.[8] 
Extreme weather events have significantly 
increased over time [9] and have affected 
the lives of many people, recently mostly 
through floods (Figures 3 and 4).[10,11] 

DIRECT	AND	INDIRECT	EFFECTS
Woodland degradation due to land 
clearance for agriculture and wood fuel 
harvesting leads to soil erosion and an 
increased vulnerability to these extreme 
weather events.[12] This has resulted in 
reduced crop yield, loss of livestock, 
increased food prices, internal displace-
ments, damaged (health and education) 
infrastructure, direct casualties, reduced 
access to safe drinking water, and spread 
of waterborne diseases.[13,14] During the 
next El Nino phase, which will hap-
pen in the next few years, Malawi will 
again be particularly prone to prolonged 
droughts and increased heat. The last 
severe episode resulted in a 30%-40% 
decrease in maize production and 6.7 
million food-insecure people (Figure 4).[11] 

The longer warm conditions could 
raise the incidence of malaria during 
7-9 months rather than the historical 
3-4 months (January-April) and also 
expand the area affected towards the 
highlands.[15] The higher temperatures 
could also affect plant pathogens and 
could make the environment more suit-
able for cattle diseases like “East Coast 
Fever” caused by Theileria parva. [15,16]

Air quality is affected by climate change 
in several ways. Increased temperatures 
will increase ground level ozone levels and 
aeroallergens, which are known triggers 
for childhood asthma. Due to increased 
evapotranspiration and decreased pre-
cipitation, there is an increase in par-
ticulate matter (PM), ie. air pollution of 
particles with a diameter of ≤ 2.5 microns 
(PM2.5). This is due to smoke from forest 
fires and wildfires and increased wind-
blown dust due to drought. Children 
under 12 could be particularly affected 
by this since their lungs are still develop-
ing. They spend more time outdoors, are 
more active, and breathe twice as fast as 
adults.[17] Pregnant women and infants are 
also at increased risk of morbidity and 
mortality from air pollution. Maternal 
exposure to PM air pollution and ozone 

was associated with Low Birth Weight 
(LBW), Small for Gestational Age (SGA), 
and Preterm Birth (PTB). Postnatal 
exposure to air pollutants (PM, ozone 
and nitrogen dioxide) has been associ-
ated with increased infant mortality.[18] 
Unfortunately, in contrast to household 
air pollution, no studies on ambient air 
pollution targeted children in Malawi.

INCREASED	RISK	OF	DISEASE
The national and household food insecu-
rity created by the increased temperature 
and extreme weather events lead to more 
stunting and acute malnutrition.[9,14] The 
large number of internally displaced 
people in the aftermath of these extreme 
weather events leads to increased vulner-
ability to infectious diseases: routine 
vaccination services are disrupted, the 
large number of people moving may 
inadvertently spread diseases, there are 
insufficient mosquito nets, more risk of 
diarrhoeal disease because of insufficient 
WASH facilities, exposure to sexual and 
gender based violence, and decreased 
access to primary care facilities due to 
infrastructure damage and unavailability. 
After the floods of 2019, for example, an 
estimated 460,000 children lacked basic 
supplies like food, water and access to 

Figure 2. Hellden et al 2021[7]
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toilets.[19] Another example is the after-
math of the recent storm Freddy that 
washed away houses, crops and infra-
structure, and will likely lead to a worsen-
ing of the ongoing cholera epidemic.[20]

Due to climate change, the distribu-
tion and burden of disease by infectious 
diseases is also expected to change. The 
incidence of malaria, cholera, dysentery, 
scabies and schistosomiasis is expected to 
increase in Malawi. For viral vector borne 
diseases, the burden of disease is expected 
to increase, but so far there have been no 
significant outbreaks of chikungunya, 
Zika or yellow fever, and no outbreaks 
have been reported of dengue in the 
past 10 years in Malawi.[21] In February 
2022, Malawi declared an outbreak of 
wild poliovirus type 1, the first outbreak 
in Africa in five years, but the reason 
for this resurfacing is multifactorial.

CHILD	HEALTH	EFFECTS
Besides the direct effects of morbidity and 
mortality from extreme weather events, 
climate change will affect child health and 
development in multiple ways: increased 
food insecurity, limited poverty reduc-
tion, forced migration, reduced access to 
WASH facilities and healthcare / quality 

of healthcare, decreased educational 
attainment, air pollution, direct morbid-
ity and mortality, and increased risk 
of infectious diseases. Little is known 
about the effect of potential increases of 
in- and ex utero exposure to toxicants 
and pollutants and increased tem-
peratures on perinatal outcomes and 
the development of children in Malawi. 
In a recent systematic review, only two 
studies were published on mental health 
in Sub-Sahara Africa in Namibia and 
Nigeria describing Post-Traumatic Stress 
Disorder and focussing on floodings.[22] 

 LIMITATIONS 
Limited studies were found studying 
the effect of heat waves on infant / child 
mortality in low-income countries. CCRA 
studies by WHO have had a limited scope 
and have not studied the effects of heat 
stress on children. Limited studies were 
found on the effects of ambient air pollu-
tion on mothers, new-borns and children. 
Limited studies were found on the effect 
of temperature increase on educational 
attainment in low-income settings. 
Limited studies were found studying the 
effects of increased temperature and/or 
acidification on the inland lakes of Malawi 
and thus its food and water supply. 

CONCLUSION
From what we know at this moment, 
climate change is already affecting child 
health in a negative way in Malawi. There 
are considerable knowledge gaps which 
limit our ability to quantify the multitude 
of effects for low-income countries. High-
income countries have an obligation, 
from an equity and from a climate justice 
perspective, to assist low-income countries 
in addressing these knowledge gaps and in 
developing effective adaptation policies.

 
Arno Maas 
Physician Global Health and Tropical 
Medicine, Master of Science International 
Health 
arnomaas@gmail.com
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Setting up an NICU in rural Tanzania
Can you imagine working on a 
very busy labour ward, with an av-
erage of 30 births per day without 
enough colleagues and training? 
And a high level of complicated 
deliveries, preterm deliveries and 
a high incidence of severe con-
genital malformations, resulting 
in a high case load of babies with 
(severe) asphyxia, prematu-
rity, sepsis and major congenital 
malformations? Before 2015, the 
care of these patients in Senger-
ema Hospital in rural Tanzania 
was insufficiently organized and 
no formal neonatal care depart-
ment existed, contributing to high 
neonatal mortality rates of 17%.[1] 
Through a strong collaboration 
between Sengerema Hospital and 
the Friends of Sengerema Hospital 
Foundation, which continues to 
this day, the perspectives for this 
vulnerable group improved. 

BACKGROUND
Sengerema is a poor and rural region 
in the northern part of Tanzania with 
a population of more than 700,000 
people. Nowadays the district hospital 
is developing into a referral hospital and 
seriously investing in maternal, peri-
natal and neonatal health care. With a 
neonatal mortality rate ten times higher 
than the Netherlands [1-2] (Table 1), the 
inequality in health remains enormous. 
A systematic analysis in 2019 shows a 
high percentage of neonatal mortal-
ity among child mortality in limited 

settings [3] (Figure 1). In line with the 
sustainable development goals (SDGs), 
one of the main focuses of Sengerema 
Hospital is to reduce neonatal mortality.

IMPROVING NEONATAL CARE
The management of the hospital and 
Dutch medical volunteers of the Friends of 
Sengerema Hospital Foundation devel-
oped a plan to invest in perinatal and neo-
natal care. As a result, project Neonatal 
Intensive Care Unit (NICU) was ‘born’ in 
2015. With an average of 7,000 deliveries 
on a yearly basis, the idea was to open up 
a unit for essential newborn care. Besides 
setting up a neonatal ward, it was also 
important to compose a dedicated NICU 
team. By working closely with the nurses 
and doctors at the wards, but also with 
the district health officer from the local 
government, a team was formed with the 
motivation, spirit and skills to start this 
project. A training adjusted to the context 
and their prior skills equipped them with 
the essential knowledge and skills to 
provide appropriate care for the most vul-
nerable period in a newborn’s life. The full 
NICU staff was trained before the official 
opening of the unit in November 2015. 

INCREMENTAL STEPS IN 
IMPROVING CARE
During the first year, the main focus was 
on creating the physical NICU, training of 
the new NICU staff, and implementation 
of the protocols based on the ‘National 
guideline for neonatal care and estab-
lishment of neonatal care unit’.[4] This 
high-level unit started with four incuba-
tors, oxygen machines, two resuscitation 
tables, and some monitors. The local team 
was very dedicated and enthusiastic. 
During the first months of the training, 

Neonatal mortality Netherlands: 1.7 / 1000 (2021) [2]

Neonatal mortality Tanzania: 19 / 1000 (2020) UNICEF data warehouse [6]

Deliveries on a yearly base Sengerema: 6867 (2022) annual report Sengerema Hospital [1]

Mortality rate NICU Sengerema 2014: 89 / 509(17.5%) annual report Sengerema Hospital [1]

Mortality rate NICU Sengerema 2022: 92 / 1571 (10.5%) annual report Sengerema Hospital [1]

Admissions NICU Sengerema in 2022: 1571 annual report Sengerema Hospital [1]

Table 1. Mortality rates, deliveries and admissions in Sengerema Hospital

Figure 1. Global causes of under-5 deaths in 2019 ([3] Perin et al, 2021, page 109)
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the main focus was on 
neonatal resuscita-
tion after birth. 
Guidelines and a 
training program 
of Helping Babies 
Breathe (HBB) 
were used as a basis 
and were provided 
through simulation-
based training. This 
program teaches the skills of 
caring for healthy babies and assisting 
babies that do not breathe on their own 
after birth. Large-scale studies showed 
that HBB programs led to a 47% reduc-
tion in early 24-hour neonatal mortal-
ity in Tanzania.[5] Continuous bedside 
training was provided to allow the team 
to learn new skills and grow into their 
role with increased responsibilities. The 
results within the first year were incred-
ible. There was a decrease in neonatal 
mortality of 40%.[1] With the complete 
NICU training, the local team achieved a 
lot. With the increasing pride of the team, 
the dedication and enthusiasm to take 
care of the most vulnerable patients in the 
hospital grew. Due to continued support 
and guidance over the seven and a half 
years that followed the opening, the local 
team was able to grow further and new 
interventions like Continuous Positive 
Airway Pressure (CPAP) were introduced.

PITFALLS AND CHALLENGES
Of course, opening this brand-new unit 
was not only a success. Especially in the 
beginning, there were some pitfalls and 
unexpected events. The capacity of the 
old generator was not sufficient after 
installing all the new medical equipment. 
The increased use of power increased 
the energy costs by 25% after opening 
the NICU - a wry twist considering that 
the NICU does not generate any income, 
since the care is offered free of charge. 

High turnover of health care workers in 
rural Tanzania is a common threat to 
continued care. This makes it extremely 
challenging to build a team and increase 
capabilities and skills. Nurses are often 
placed in different wards or are relocated 
to different health facilities. In addition, 
the emotional, cognitive and physical 
burden on the nurses is significant, at 
times impacting their motivation and 

willingness to work on 
the NICU. Discussing 

this with the team 
as well as hospital 
management was 
essential for success. It 
showed once again that 

regular retraining and 
intervision are needed 

for new staff members.

Financial sustainability is a serious 
challenge in this setting. Funding some of 
the (recurring) costs through donations 
allows a standard of care for newborns - 
care which would not be provided were it 
only to come from the regular financial 
resources of the hospital. To date, Friends 
of Sengerema Hospital Foundation pays 
for approximately 25% of the recur-
ring costs of the facility. Stopping this 
support would immediately threaten 
the continued future of the project. 

MIRACLE BABIES 
The NICU has now been running for 
seven years. With an average of 1,500 
annual admissions, there was a seri-
ous need to expand the unit and hire 
more staff. After raising the appraised 
financial support, the NICU underwent 
a complete renovation in 2022. The 
team designed the new unit themselves, 
according to their wishes and latest 
standards. The unit now can offer an 
even higher level of care as there is more 
and improved medical equipment. 

The complete staff was trained on a daily 
basis for four months after the opening 
of the renovated NICU. Ever since, our 
local colleagues have reported additional 
unexpected successes. Some babies 
with a birth weight of only 500 grams 
survived without invasive ventilation, 
endotracheal surfactant and, for example, 
a peripherally inserted central catheter 
for parenteral nutrition. They survived 
as a result of very dedicated nurses who 
supported the kangaroo mother care: 
skin-to-skin contact with the baby for 
the greatest part of the day, which is the 
best and most incredible ‘medicine’ for 
preterm babies in low-resource settings.

In other parts of Tanzania, initiatives to 
start an NICU have arisen. Colleagues 
from other hospitals visit Sengerema 

Hospital to follow accredited train-
ings on neonatal care. In addition, 
these trainings provided by the local 
staff and members of the Foundation 
generate income for the hospital. 

LESSONS LEARNED
• Keep it simple and focus on the basics. 

Make sure that the interventions you 
propose are feasible, acceptable and 
sustainable. Only add new things 
when the basics are going well.

• The right team is essential for 
success. Cherish them and let 
them grow and make sure you 
keep an eye out for their needs.

• Bedside teaching, long-term 
involvement and support are key 
for success and sustainability.

• Local ownership and engage-
ment of leadership are essential 
to ensure buy-in, especially since 
neonatal care is usually an activ-
ity that does not generate income. 

• In case of projects that are (partly) 
financed by external parties, be 
prepared to invest in a sustainable 
plan that focuses on local ownership.

 
Milou van Ingen, Msc,  
Physician Assistant Department of 
Neonatology, Radboud University 
Hospital, Nijmegen, the Netherlands 
Board member of Friends of 
Sengerema Hospital Foundation 
(www.stichtingvsh.nl)  
Milou.vaningen@radboudumc.nl

With special thanks to Niek Versteegde, 
Rian Jager and Sandra Zoetelief (Friends 
of Sengerema Hospital Foundation)
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Twinning partnerships within global paediatric 
oncology: the	Dutch	experience

ABSTRACT
Background: Cancer is a disease 
that affects over 400,000 children 
worldwide each year. However, 
around 80% of these children live 
in countries where healthcare is 
limited and survival rates are low 
(<20%). This is in sharp contrast to 
the 80% survival rates for children 
with cancer living in high-income 
countries. 

Method: A descriptive report on 
the need for sustainable, long-
lasting North-South collabora-
tions within paediatric oncology, 
and the Dutch experience of such 
partnerships via the Outreach Pro-
gramme of the Princess Máxima 
Center, a centre for paediatric 
oncology, in Utrecht. 

Conclusion: Dismal outcomes of 
children with cancer in low- and 
middle-income countries are 
unacceptable, also because the 
majority of children with cancer 
live there. Twinning programmes 
between paediatric oncology 
centres can form a sustainable 
North-South collaboration to im-
prove outcomes for these children 
globally. 

BACKGROUND
Cancer is a disease that affects over 
400,000 children worldwide each year. At 
least 80% of these children live in low- and 
middle-income countries (LMICs) where 
access to health care and survival chances 
are limited. In contrast, the survival 
rate of children with cancer in high-
income-countries (HICs) is close to 80%.
[1,2] This significant inequality in health 
outcomes is one of the greatest global 
health disparities and is unacceptable. 

In 2018, the World Health Organization 
(WHO) launched the Global Initiative 
for Childhood Cancer (GICC), with the 
overarching goal of achieving at least 60% 

survival for all children diagnosed with 
one of the six curable types of cancer by 
the year 2030, along with optimal quality 
of life.[3] Various factors contribute to 
the dismal outcome of childhood cancer 
in LMICs, including delays and limited 
access to diagnosis and specialized treat-
ment as well as social factors like social 
stigma and disbeliefs.[1,4] For 
example, essential medi-
cines for childhood 
cancer treatment 
are included in the 
WHO’s Model 
List of Essential 
Medicines for 
Children, and 
40% of patients 
in LMICs lack 
access to all 
medicines [5,6]. 
Also, treatment 
abandonment can 
reach up to 50% due to the 
lack of information provided to 
caretakers by medical personnel as well 
as negative beliefs and misconception 
of childhood cancer and treatment.[7] 

Childhood cancer care involves specialist 
paediatric care, which requires trained 
multidisciplinary medical personnel. 
These include medical doctors, nurses, 
pathologists, radiologists, pharmacists 
and laboratory scientists, as well as social 
workers, child life specialists and other 
specialists. Over the last decade, the 
numbers of medical schools and trained 

medical personnel have increased in 
LMICs, including countries in sub-Saha-
ran Africa.[8] Yet, training personnel for 
specialist care remains a challenge due to 
a lack of human resources and training 
opportunities. In order to provide reliable 
childhood cancer care, trained and avail-
able personnel are crucial. North-South 

collaborations can play an important 
role in overcoming these chal-

lenges in paediatric oncol-
ogy care in resource 

restrained settings. 

NORTH-SOUTH 
COLLABORATIONS 
WITHIN 
PAEDIATRIC 
ONCOLOGY

Improvement of the 
survival of children 

with cancer globally 
has been on the agenda 

of the International Society 
of Paediatric Oncology (SIOP) for 

over a decade. SIOP, as an advocate of the 
global paediatric oncology community, 
has been a major driver for the develop-
ment of adaptive treatment guidelines, 
based on available resources and sup-
portive care, to provide the best child-
hood cancer care possible. By the start of 
the GICC in 2018, the global awareness 
of childhood cancer took off on global, 
regional and national levels. This initia-
tive influenced policymakers and created 
possibilities to launch global platforms 
like the initiative for Access to Childhood 

Outreach Programme
MISSION To improve the care, quality of life and survival of children with cancer in 

low- and middle-income countries

OBJECTIVES 1. To improve care
2. To share knowledge
3. To acquire knowledge

PILLARS 1. Care
2. Education
3. Data Management
4. Research

Table 1. Outreach Programme of the Princess Máxima Center
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Cancer Medicines, which improved 
accessibility of chemotherapy globally.[8] 

However, despite global and regional 
support, local implementation of special-
ized care remains challenging due to a 
lack of (human) resources and familiar-
ity. Therefore, SIOP aims to stimulate 
twinning partnerships.[9] Twinning 
partnerships refer to an inter-institutional 
partnership between an HIC and an 
LMIC paediatric oncology centre (North-
South collaboration) or between regional 
paediatric oncology centres (South-South 
collaboration). A twinning partnership is 
by definition long-term, formalized, and 
multidisciplinary, and has an ultimate 
aim of improving care and outcomes for 
children with cancer.[10] International 
twinning partnerships have demonstrated 
clear efficacy in improving the diagnosis, 
treatment, care and survival of children 
with cancer in LMICs.[10,11] Partnership 
benefits are bi-directional, including 
opportunities for collaborative research, 
collaborative clinical problem-solving, 
and educational opportunities.[9,10] 

Research has been a key factor for 
improvement of childhood cancer treat-
ment and supportive care and an increase 
in survival rates in HIC. However, a recent 
SIOP global mapping survey showed that 
only less than 1% of paediatric oncology 
publications come from Africa.[9] This gap 
is crucial as patient populations in LMICs 
vary, including differences in ethnic-
ity, high prevalence of infections (EBV, 
malaria and HIV), and nutritional status. 
Severe malnutrition due to underweight 
is very rare in HICs (< 1%), compared 
to LMICs, where rates of severe mal-
nutrition above 30% at diagnosis have 
been described.[12] Research to enhance 
regional evidence-based practice is 
therefore key to improving childhood 
cancer care in LMICs, such as countries 
in sub-Saharan Africa, but remains 

scarce. Hence, North-South research col-
laborations could be a direct win for the 
global paediatric oncology community. 

PRINCESS MÁXIMA CENTER 
OUTREACH PROGRAMME
Before 2018, childhood cancer treatment 
in the Netherlands was provided by eight 
university hospitals. However, since 2018, 
childhood cancer care and research has 
been centralized in the Princess Máxima 
Center in Utrecht. Several paediatric 
oncology departments with prior, long-
lasting international partnerships transi-
tioned to the Princess Máxima Center and 
these partnerships are now coordinated 
by the Academy & Outreach Department. 
Currently, the Princess Máxima Center is 
the largest paediatric oncology centre in 
Europe, and its Outreach Programme is 
the largest and most comprehensive inter-
national paediatric oncology programme 
originating from Europe. The goal of 
the Outreach Programme is to improve 
the care, quality of life, and survival of 
children with cancer in LMICs, primar-
ily through Twinning Programmes. 

A Twinning Programme is a partnership 
between the Princess Máxima Center and 
a partner hospital in an LMIC, with the 
aim of jointly improving the survival and 
quality of life of children with cancer. This 
is achieved through focusing on 1) the 
improvement of care, 2) sharing knowl-
edge (education), 3) acquiring knowledge 
(research), and 4) data registration (Table 
1). Partner hospitals within the Outreach 
Programme must meet certain criteria: 
being located in a country identified as an 
LMIC, preferably in Sub-Saharan Africa 
and/or Indonesia, treating over 100 new 
children with cancer per year, being a 
national teaching hospital with various 
types of healthcare professionals in train-
ing, demonstrating a need for a twinning 
partner (demand-driven), having a local 
leader, and being willing to work in a 

multi-year partnership (generally at least 
5 years) formalized by a Memorandum of 
Understanding (MoU), co-signed by the 
Hospital’s Board of Directors. Currently, 
there are seven twinning programmes 
within the Outreach Programme, involv-
ing hospitals in Eldoret and Nairobi 
(Kenya), Blantyre (Malawi), Moshi 
(Tanzania), Yogyakarta and Bandung 
(Indonesia) and Pristina (Kosovo). 

Over the past few years, much has been 
accomplished: improvement of care, 
including availability of treatment guide-
lines and diagnostics, as well as reducing 
the burden of treatment abandonment. 
Improved care is illustrated by the 
increased event-free survival of children 
with nephroblastoma after protocol 
usage in Eldoret, and by the reduced 
abandonment rate from over 50% to less 
than 20% after integration of guardian 
education in Kenya and Indonesia.[5,13-15] 
With regards to education, training is 
ongoing for health care workers including 
medical doctors and nurses. In 2022, a 
total of 711 healthcare workers, includ-
ing circa 200 nurses, were trained. Also, 
collaboration with AMPATH-Indiana 
University, a paediatric oncology fellow-
ship programme was started in Eldoret, 
Kenya in 2019. We are proud to report 
that in December 2022 the first two fel-
lows graduated. These new paediatric 
oncologists are the very first to be trained 
and graduated in Kenya. Additionally, 
training for paediatric oncology fel-
lows or young professionals is given by 
a hybrid 4-module Master Course. In 
2022, modules on Haemato-Oncology 
and on Neuro-Oncology were conducted 
and a total of 12 colleagues from LMICs 
participated, including paediatric oncolo-
gists from our twinning partners. 

Trained paediatric oncology nurses are 
also essential in the treatment of chil-
dren with cancer, but in most LMICs 
are not locally available. To enhance 
sustainable nursing education, the 
Princess Máxima Center has assisted 
with establishing a local Master on 
Oncology Nursing at the School of 
Nursing in MOI University, Eldoret, 
Kenya. To facilitate structural nurse 
education at all Twinning Programmes, 
a train-the-trainer programme has 
recently been started. This programme, 

Research Themes
1 Epidemiology and treatment outcome of children with cancer in LMIC

2 Childhood cancer treatment adherence and abandonment in LMIC

3 Quality of life, palliative care and supportive care of children with cancer in LMIC

4 Childhood cancer awareness and early referral in LMIC

5 Childhood cancer survivorship: late effects, stigmatization and social reintegration in LMIC

6 Global health issues impacting childhood cancer treatment and outcome in LMIC

Table 2. The six research themes within the Princess Máxima Center Outreach Programme
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which was originally established by the 
Sub-Saharan African Nursing Network 
of SIOP, serves as a foundation for a 
2-year nurse training programme within 
the twinning partner teams. The cur-
riculum was developed in Africa via a 
Delphi survey approach to ensure that the 
programme is focused on the needs and 
concerns of nurses across the region.[15] 

In addition, research capacity needs to be 
built so that future clinical trials can be 
conducted locally. The Princess Máxima 
Center Outreach Programme is sup-
porting six research themes (Table 2). 
Currently, a total of 13 PhD-candidates 
are undertaking a PhD programme 
within the twinning collaborations: 6 
from the Netherlands, 4 from Kenya, 
1 from Malawi and 3 from Indonesia. 
A total of 6 PhD students are part of a 
twinning PhD programme where PhD 
candidates from the Netherlands and 
partner hospitals are working on a col-
laborative project. In 2022, a total of 14 
international publications were published 
as part of Outreach research (Appendix 1).

CONCLUSION 
Outcomes for children with cancer 
are currently unacceptably low in 

LMICs, while the majority of children 
with cancer live there. To achieve 60% 
survival for curable types of cancer, a 
multi-disciplinary approach is required, 
including capacity building and acquir-
ing knowledge as well as implementation 
of evidence-based care improvements in 
LMICs. Through twinning programmes 
between paediatric oncology centres, 
sustainable North-South collaborations 
can be formed. The Princess Máxima 
Center, as a centre of excellence in child-
hood cancer care, strives to improve 
specialized care and survival globally 
through such North-South collaborations. 
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Setting up an elective in Global Woman and Child 
Health for	2nd	year	Medical	students	at	Amsterdam	
University	Medical	Center	(UMC)
The Netherlands is just a small 
country in a globalizing world. 
Combined with an increase of 
migrants in the Netherlands, this 
should lead to adjustments in the 
approach towards patients as well 
as in the existing medical curricu-
lum. Amsterdam UMC is actively 
integrating internationalized 
education in the current medical 
curriculum.

In their second year, medical students 
have the opportunity to do an elective 
course in Global Woman and Child 
Health for three months. Global Child 
Health as well as Global Obstetrics & 
Gynaecology have not been part of the 
mainstream medical curriculum at the 
Medical Faculty of the University of 
Amsterdam. Paediatric and Obstetric-
Gynaecological Consultants took the ini-
tiative and started a new, 12-week course 
in early 2022. The aim is to inspire the 
next generation of medical professionals 
to work in the field of Global Child Health 
and Global Obstetrics & Gynaecology. 
We felt strongly that this was currently 
missing in the Bachelor of Medicine at 
the University of Amsterdam and that it 
is important for medical students to learn 
that medicine, as we practice it in the 
Netherlands, is not the Gold standard. In 
addition, knowledge and skills learned in 
this course will help them to be a com-
pleter and more inclusive doctor later on.

The course incorporates a practical 
approach to learning, using (medical) 
cases to help students understand the 
various themes and apply their new-
found knowledge to real-world low- and 
middle-income country (LMIC) scenarios. 
The aim is to not only impart medical 
knowledge but also to teach students 
about conducting research, building 
capacity, and collaborating effectively in 
an international context. Over the course 
of 12 weeks, the students follow the life of 
a fictive Malawian family who experience 

the challenges of living in an LMIC. This 
story is described in a reader that the 
students receive at the onset of the course. 
Each week has a different theme, related 
to Women and Child health 
but also including Public 
Health, Nutrition, 
Infectious 
Diseases, 
Critical Care, 
Mental 
Health, and 
Surgery. 
The student 
is chal-
lenged to 
think from 
a broader 
perspective 
about different 
themes: immi-
grants, prevention, 
cultural differences, life 
in different socio-economic cir-
cumstances, implementing projects, etc. 

Colleagues from all over the world with a 
strong background in Global Woman and 
Child Health teach the students the basic 
principles of these beautiful but chal-
lenging sub-specialties. Students attend 
lectures both live in Amsterdam as well 
as online from LMICs. Theory is com-
bined with practical skills, from creating 
a vlog on life in different neighbourhoods 
in Amsterdam to hands-on training in 
basic life support. What makes this course 
special is its focus on low-resource set-
tings, where the medical practices may 
be quite different from those in high-
resource settings like the Netherlands. 

To prepare the students for the challenges 
of working in diverse and multicultural 
environments, the course also includes 
an intercultural communication train-
ing. This training equips the students 
with the skills they need to communicate 
effectively with people from different 
cultures, appreciate cultural nuances, and 

work collaboratively towards shared goals. 
Our future aim is to invite students from 
universities in LMICs to join this course, 
live or online, and to encourage greater 

interaction and exchange 
between students from 

all over the world.

Overall, the 
Global 
Woman 
& Child 
Health 
course at 
the Medical 
Faculty 
of the 

University of 
Amsterdam 

provides an 
enriching experi-

ence for medical 
students. It helps them 

develop a global perspective 
on healthcare and equips them with 
practical skills that will serve them 
well in their future medical careers.
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Cross-cultural consultation - tools to provide 
equitable health care for all
The immigrant population of the 
Netherlands has become signifi-
cantly more diverse in the last 40 
years. Currently one in five Dutch 
people has at least one parent 
who was born abroad. In 1972, 
9.2% of the population had at 
least one foreign-born parent.[1]

It has become apparent that the 
health-care system is well de-
signed to care for the dominant 
cultural groups, but there are 
sometimes large health outcome 
disparities for those on the mar-
gins. The intercultural approach 
in paediatrics requires health 
workers to consider care as a spe-
cific approach which includes the 
diversity of cultures, pathologies 
or disorders, family environments, 
education, and other social deter-
minants of health. 

In this article, we consider eight 
examples of a global health per-
spective in the Dutch consultation 
room which can be helpful to pro-
vide equitable health care for all. 

EXAMPLES FROM A DUTCH 
PAEDIATRIC CLINIC
1. Teenager 14 years old from Yemen 
with abdominal pain. Alternating 
complaints of diarrhoea or constipa-
tion. Diagnostics did not show abnor-
malities. He is living in an asylum seeker 
centre and depends on the food that is 
provided, which includes milk prod-
ucts. One of the registrars is discussing 
the patient with the paediatrician who 
is using her global health glasses.

Did you know that the majority of 
sub-Saharan Africa has Lactose intol-
erance.[2] This can give such kinds of 
abdominal complaints? What do you 
know about lactose intolerance?

Check the world map for lactose intol-
erance.[3] You will find that Yemen 
has 100% lactose intolerance. 

INTERMEZZO	-	FOOD
It is always good to realise that mov-
ing to another country often means a 
changing diet and exposure to new food 
products. This can cause health prob-
lems, as in the example above.  Another 
example is children with G6PD deficiency 
(a genetic disorder that affects red blood 
cells) who arrive in the Netherlands 
and are offered fava beans in their 
meals, which can cause haemolysis.[4] 

There is also another factor which is 
important to take into consideration. 
Migration to high-income countries 
is linked to an increased risk of non-
communicable diseases. Immigrants from 
low- and middle-income countries mov-
ing to high-income countries experience 
an abrupt change from a more traditional 
food environment to a modern, indus-
trialized one. Over time they suffer from 
higher rates of many negative health out-
comes, including obesity, type 2 diabetes, 
and other diet- and metabolism-related 
chronic diseases, often at a younger age.[5]

2. Girl Yasmina is 10 years old, referred 
to you, paediatrician, by the surgeon. 
The girl has been seen three times at 
the emergency department over the last 
half year. Every time, the surgeon saw 
the patient because of suspected appen-
dicitis. There were symptoms of fever 
and some elevated infection markers 
(CRP and Leucocyte) but ultrasound 
showed a normal appendix. What do 
you think? What question will you ask 
the patient to get more information? 

An illustrative article from the NTVG 
[6] describes that, in the Netherlands, 
Familiaire Meditareane Fever (FMF) in 
children is often diagnosed with a delay. 
The case of Yasmina could indicate she 
has FMF. It’s important to have a good 
family history, and as diagnostics serum 
Amyloid A [7] can be used, which is a 
sensitive but not specific marker; the other 
inflammatory markers are not specific 
markers. Nowadays, DNA analysis is 
more often used in diagnosing FMF. 

Genetic testing may determine if your 
MEFV gene contains a gene change that 
is associated with FMF. And consider 
starting treatment with Colchine. 

INTERMEZZO	–	INFORMATION	ON	WEBSITE	
FAMILY-DOCTOR	AND	MIGRANT
The beautiful (Dutch) website Huisarts-
Migrant is an illustrative website with a lot 
of practical information about differ-
ent diseases and disorders in migrants. 
Beside information for physicians, there 
is also practical patient information 
in different languages. I would advise 
all paediatricians working with immi-
grants to check out this website.[8]

3. An infant of three months old is 
brought to your out-patient clinic 
with problems of constipation. 
During examination of this child 
a pustule on the left upper arm has 
been noticed. What do you think?

Did you know that all children born in 
the Netherlands, with one parent who was 
born in a TB-endemic country receive 
an invitation for BCG vaccine (for the 
children) from the GGD (municipal 
health service)tuberculosis service. 

INTERMEZZO	–	INFECTIOUS	DISEASES
You cannot exclude a diagnosis that 
you did not consider. There is a great 
overview article in the Dutch Magazine 
Praktische Pediatrie ‘Fever in a child 
who is coming from the tropics’.[9] 
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So a travel history is always use-
ful. Sometimes you will diagnose, for 
example, malaria in a child without a 
travel history but with family members 
who have been traveling or who live close 
by an airport. This is called suitcase or 
airport malaria. It’s also interesting to 
know that the number of cases of airport 
malaria in Europe from 2010 to 2020 
was 7.4 times higher than that recorded 
during the 2000–2009 decade.[10] 

4. A boy of eight years is visiting your 
out-patient clinic with complaints of 
bed wetting. In the last three years, the 
boy was dry during the night. The family 
has been living in the Netherlands for 
the past five years; the boy speaks fluent 
Dutch, but an interpreter (by phone) was 
used because the mother only speaks a few 
words of Dutch. At the end of the consul-
tation, the paediatrician asked if the boy 
was afraid of something. When the pae-
diatrician asked again, the boy explained 
with a soft voice that he was afraid because 
his mother is almost dying. The mother 
looked surprised and didn’t understand 
what the boy was talking about. With the 
help of the interpreter, it became clear that 
the boy had been his mother’s translator 
when she visited the gynaecologist for 
myoma. The boy did not fully understand 
the explanation of the gynaecologist and 
thought that his mother had a tumour 
in her belly and that she would die.

INTERMEZZO	–	LANGUAGE	BARRIER
What would you do? Would you engage  a 
family member as an interpreter? In the 
Netherlands, a campaign was started to 
explain that a child is not an interpreter. 
Check for more information their website 
(in Dutch) ‘Dit is een kind en geen tolk?’ 
(This is a child and not an interpreter) [11] 

5. A six-week old infant comes to the 
Emergency Department with dys-
pnoea and low saturation. The parents 
are from Zimbabwe, and the father is 
working for an international company. 
The child is admitted in the hospital 
and needs oxygen (high flow) for two 
weeks. The temperature of the child was 
always stable, there are no symptoms of 
bronchiolitis, the inflammation mark-
ers are low, cultures are all negative, and 
gastric washing is negative for tuber-
culosis. The chest x-ray shows persis-
tent diffuse alveolar infiltrates. What 
do you think? And what do you do?

Do you ask the parents if they use other 
types of medication like herbs or oil? 

INTERMEZZO	-	COMPLEMENTARY	
OR	TRADITIONAL	MEDICATION
Global health physicians will probably 
all have cases in mind that show the 
different ways of diagnosing and treat-
ing sick children worldwide, depend-
ing on the context, culture or beliefs. 

Exogenous lipoid pneumonia (ELP) is 
described in the literature as a disorder 
caused by inhalation or aspiration of 
mineral, plant-based or animal-based 
oils; it is generally uncommon. ELP 
in children has been reported in the 
literature in several parts of the world. 

In small children, the oil is sometimes 
given in case of abdominal cramps. 
It can be given orally or nasally, but 
instead of going to the stomach it 
sometimes ends up in the lungs.[12] 

A second example in this category is the 
following photo – what do you think 
has caused the pattern of marks?

This is an example 
of marks after cup-
ping (ancient form of 
alternative medicine by 
placing special cups on 
the skin). This picture 
shows a clear pattern, 
but sometimes that 
pattern is less clear and 
can make you worry.[13]

Our advice is to be 
alert and always 

ask caregivers if they use comple-
mentary medication / traditions. 

6. Parents come in the middle of the 
night with their three-year old boy to 
the emergency room (without referral) 
because the boy is crying and complain-
ing about anal pruritis. When the father 
changed the diaper of the boy he saw 
worms. He decided not to wait and came 
immediately to the emergency room. 
There is a language barrier, but a fam-
ily member is helping on the phone. 
What would you think if you saw this 
child at the Emergency Department? 

INTERMEZZO	-	HEALTH	LITERACY
The example above (or Example 6) 
illustrates different aspects of health 
literacy including: how to use the health 
care system in the Dutch way, gain-
ing access to the family doctor in the 
evening, using internet to find a first 
solution and basic health knowledge, 
and understanding of self-help medica-
tion that you can buy at a chemist. 

Health literacy broadly refers to the ability 
of individuals to “gain access to, under-
stand and use information in ways which 
promote and maintain good health”[14] 
for themselves, their families, and their 
communities.[15] One in four Dutch 
citizens has a decreased health literacy. 
Pharos (a Dutch Expertise centre about 
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health inequalities in the Netherlands) 
provides useful advice about this subject 
for you as a healthcare worker or for your 
organization.[16]  In your interaction with 
persons with decreased health literacy, 
please use simple educational material 
during your consultation (see medifoor 
[17] of praat en gesprekskaart van Pharos 
[18]) and always ask the patient to sum-
marize your information back to you. 

7. A 10-year-old girl has been seen at 
the in-patient ward with severe (chronic) 
pain. Thorough examinations have been 
done, and no abnormalities were found. 
Explanation has been given about complex 
regional pain syndrome and the stan-
dard care was started.  This includes; 
multidisciplinary approach with the 
implementation of intensive physical 
therapy in conjunction with psychologi-
cal counselling and pharmacological pain 
treatment in combination with non-
pharmacological pain treatment. For this, 
medical hypnotherapy was suggested. The 
family has a religious background, and 
one of the family members mentioned 
that they think that it is not allowed. 
What do you think and what do you do? 

INTERMEZZO	-	INTERCULTURAL	APPROACH
Unconsciously, every health worker 
brings his/her own cultural frame of 
interpretation to a consultation room. 
Developing cultural competence helps 
to understand, communicate with, and 
effectively interact with people across 
cultures. Deardorff defines competence as 
“the ability to communicate effectively and 
appropriately in intercultural situations 
based on one’s intercultural knowledge, 
skills, and attitudes”.[19] A helpful book 
you can use is Intercultural communica-
tion in healthcare (in Dutch) or you can 
join one of the intercultural communi-
cation workshops by Dorian Maarsen 
and Charlie Obihare (Paediatrician).[20] 

A FEW TIPS YOU CAN ALREADY USE 
(ADOPTED FROM DEARDOFF): 
Practice openness by demonstrating 
acceptance of differences. Demonstrate 
humility through suspension of judg-
ment and the ability to learn. Be sensi-
tive to others by appreciating cultural 
differences. Show a spirit of adventure 
by showing curiosity and seeing opportu-
nities in different situations. Use a sense 

of humour through the ability to laugh 
at ourselves. Practice positive change 
or action by demonstrating a successful 
interaction with the identified culture.[19]

8. A 12-year-old girl has been seen at the 
OPD for being overweight. Combined 
lifestyle interventions have been started 
in the previous consultations but with-
out the desired effect. At one point, 
the paediatrician asks about the girl’s 
progress with the physiotherapy / sport 
coaching. The parents (coming from a 
North African country) explain that 
they never went to the physiotherapy 
because their daughter is not disabled 
and that in their country you only go to a 
physiotherapist when you are disabled.

INTERMEZZO	-	OBESITIES	IN	MIGRANTS
Pharos has another useful document 
about overweight / obesity in vulnerable 
groups. Literature shows that combined 
lifestyle interventions are less successful 
among migrants. An integral approach 
is needed with an eye for all the differ-
ent social determinants of health.[21,22] 
There has been a growing awareness that 
providing culturally sensitive paediatric 
care, especially during child visits, is 
a potential way to address health care 
disparities and promote health equity.[23] 

WEBSITES TO BE CHECKED
• www.huisarts-migrant.nl
• The UK Migrant Health Guide
• www.pharos.nl
• www.medifoor.nl
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Faith in mankind  
Long	live	man,	will	we	make	it	even	with	ten	billion?	
By	Ralph	Bodelier

Long live man, will we make it even with 
ten billion? Ralf Bodelier (in Dutch) 
Publisher Gompel&Svacina, 199 pp. 
Price 22.00 Euro 

On the last but one 
page of his book Long 
Live Man, will we 
make it, even with 
ten billion?, read-
ers can almost see 

author Ralf Bodelier (historian, theo-
logian, philosopher and journalist) in 
person - a teacher in front of a class, with 
a raised finger trying to make some-
thing clear to an unwilling audience. 

‘I am writing this for the last time: 
if anything distinguishes us from 
all other species in this world, it is 
that we not only destroy, but also 
- and above all - create, produce 
and preserve. Man has enriched 
the earth in unimaginable ways. 
We build houses, schools and 
cinemas. We print books and 
make films. We produce vaccines, 
bake bread and make wine. Never 
did we become so old, never 
were we so healthy, never did so 
many children go to school, never 
was there so little poverty and so 
much music. 

So why should we fail to mitigate 
climate change and revive our 
biodiversity? It is high time for a 
more optimistic view of ourselves. 
More attention to our resource-
fulness, to our ability to think 
and work together. We are not 
doomed. The future is what we 
make of it.’

Ralf Bodelier is not standing in front of a 
classroom. In his book, he takes the reader 
to places like Jerusalem, Malawi, the 
Ruhr industrial area, and the South of the 
province of Limburg where he was raised. 
Bodelier most certainly is not a denier 

either. ‘Yes, we cut down jungles’, he 
writes. ‘Yes, we are exterminating animal 
species. Yes, we are warming the earth...’ 

Many mistakes which mankind has made 
throughout history and still continues 
to make are cited in the book, but in his 
argumentation he offers a new perspec-
tive, namely that of a human race that 
so far has always 
been able to correct 
those mistakes. 

Bodelier also man-
ages to parry the 
demise of our spe-
cies due to an explo-
sive population 
growth, something 
which has been pre-
dicted by so many. 
‘Plato and Aristotle 
were already wor-
ried about popula-
tion growth, and 
back then there 
were only a hundred 
million of us.’ 

He also disputes 
others who have 
expressed the 
same fear, such as 
Malthus, Ehrlich, 
Einstein, Jacques 
Cousteau, Richard 
Attenborough, The 
Club of Rome, Jane 
Goodall and Midas 
Dekkers. Because, 
as Bodelier writes, together with popula-
tion growth, the problem-solving capacity 
of that multitude of people also increased. 

You could call Bodelier an incorrigible 
optimist, blind to reality. Nevertheless, 
while reading his book, even a defeat-
ist like me caught myself several times 
with the hopeful thought that he might 
be right. Besides, in these times of one 

crisis on top of another, it is very encour-
aging to hear the voice of someone who 
sees things from a less dark side. 

 
Adriaan Groen 
adriaangroen@telfort.nl
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A girl with a bilateral swelling of the neck

SETTING
This case is from Nyeri, in the 
South of the Kati province, cen-
tral Kenya. A team of the Dutch 
non-profit organization Medical 
Checks for Children (MCC) is work-
ing there on a paediatric project. 
Children of different schools 
and orphanages in the area are 
screened for medical problems. 
A regular physical examination is 
performed and there is a possibil-
ity for rapid haemoglobin, malaria 
and urine tests. For additional 
laboratory tests, imaging or ad-
vanced treatment, the patient 
must be referred to a hospital 
in the area. Often patients do 
not have the financial means to 
pay for this themselves. In some 
cases, financial support can be 
provided by a partner organiza-
tion of MCC. 

CASE
A 9-year-old girl presents with a swelling 
on both sides of the neck (Figures 1-3). 
The swellings have been there for as long 
as she can remember and have grown 
proportionally with her body growth. 
Except for the cosmetic appearance, 
she does not have any other complaints. 
On clinical examination, two fixed 
elastic tags are palpable, and the lateral 
side of the left tag has a small harden-
ing. Palpation is not painful. Her voice 
sounds normal while talking, and she 
does not experience any problems swal-
lowing food. Heart sounds are normal. 
The remainder of the general physical 

examination shows no abnormalities. 
The haemoglobin level is normal. No 
additional tests were performed. 

SPECIALIST ADVICE
The paediatrician thought of cervi-
cal chondrocutaneous branchial rem-
nants. An ultrasound could support 
this diagnosis. A consultation of a 
paediatric surgeon would be advisable 
to discuss the possibility of removal. 

CERVICAL CHONDROCUTANEOUS 
BRANCHIAL REMNANTS
Cervical chondrocutaneous branchial 
remnants (CCBR) are rare, benign, 
congenital malformations that are present 
at birth.[1] It is most often located in the 
middle or inferior anterolateral part of 
the neck, anterior to the sternocleidomas-
toid muscle.[2,3] Although uncommon, 
chondrocutaneous branchial remnants 
can be present at other locations, includ-
ing the oral cavity, nasopharynx, middle 
ear and eyes.[1] Due to its rareness, little 
is known about these malformations, 
and literature mostly consists of case 
reports. Until 2020, only 117 cases had 
been described in medical literature.[3]

CCBR is a form of choristoma, a histo-
logical term for a benign tumorous mass 
of developmental origin that consists of 
normal body tissue localized at an abnor-
mal body site.[1] A CCBR mass contains an 
elastic or hyaline cartilage core, covered 
by subcutaneous fatty tissue and normal 

skin (dermis and epidermis).[2,3] It usually 
presents as a solitary mass and has no 
connection to surrounding tissue but can 
be adhered to the fascia of the sterno-
cleidomastoid muscle.[3] It is not associ-
ated with underlying cysts.[3] Diagnostic 
imaging by ultrasound or CT scan can 
support the diagnosis of CCBR, typi-
cally showing a tubular shaped cartilage 
core extending to the sternocleidomas-
toid muscle and surrounded by fatty 
and normal skin tissue.[2] Histological 
analysis can confirm the diagnosis.[3]

Although the exact origin of CCBR is not 
yet known, it has been established that it 
is an embryological remnant that most 
likely arises from incomplete disap-
pearance of the embryonic pharyngeal 
arches, leaving cells that differentiate into 
cartilage at an abnormal body site.[3]

Fig. 1, 2019 Fig. 2, 2019

Fig. 3, 2019

Fig. 4, follow-up 2022
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The embryonic pharyngeal arches (also 
known as branchial arches) start to 
develop in the fourth week of pregnancy 
and are precursors for many structures 
in the neck, face and head of the devel-

oping embryo.[4] The first and second 
branchial arch are, among other things, 
responsible for the development of the 
auricle.[1,4] In the sixth week, these arches 
form auricular hillocks (precursors for 
the outer ear) that, in the seventh week, 
migrate from the inferior part of the 
anterolateral neck to the lateral side of 
the head.[1,4] The second and third arches 
form, among others, the hyoid bone of 
the larynx.[4] The fourth and sixth arches 
form the cartilage of the larynx.[4] 

Two theories exist about the origin of 
these malformations.[1] The first one 
claims that CCBR originates from 
auricular tissue due to problems with 
the migrating process. The second one 
claims that it derives from the laryngeal 
remnant of the lower pharyngeal arches.[1] 
The presence of elastic cartilage in CCBR 
therefore implies an auricular origin 
from the first or second pharyngeal arch, 
while the presence of hyaline cartilage 

in CCBR implies an origin of remnants 
from the second or lower arches.[1,2,3] 

CCBR grows (very) slowly or not at all.[3] 
It seems predominant in males and can 
present as bi- or unilateral, the latter being 
the most common appearance. Familial 
forms have been reported.[1,2,3] CCBR 
generally presents with normal skin and 
no signs of inflammation or discharge.[1,3] 
The differential diagnoses of masses in the 
neck of a new-born can be broad (Table 1). 

Treatment of CCBR is mostly for cos-
metic reasons since it is benign and shows 
little to no growth. It is important to 
keep in mind that it can have a negative 
psychological impact on a person’s life.[3]. 
Recommended treatment is early and 
complete surgical excision for the best 
cosmetic results.[1,2,3] However, surgical 
treatment can be postponed to a suit-
able time and place later in life.[3]. It is 
advisable to have histological confirma-
tion of the tissue after removal.[2,3]

Associated anomalies are common 
(11%-76%) with CCBR (Table 1). These 
most often present in the auditory, 
cardiovascular, or genitourinary tract 
(Table 2).[1,3] Evaluation for potential 
anomalies is therefore advised via a full 
physical examination and (preoperative) 
imaging of the heart and abdomen.[2,3]

FOLLOW-UP
The diagnosis in this patient was made 
through a combination of a detailed 
history (present since neonatal period, 
stable size, no physical complaints) and a 
thorough physical examination. Because 
of referral problems during the covid 
pandemic and the absence of direct 
clinical consequences, an additional 
ultrasound for the masses was not effectu-
ated. The patient does not experience 

any psychological problems because of 
the malformation. This, in combination 
with the absence of any physical need 
for intervention and the relatively high 
costs for removal, made the choice for 
a conservative approach in this setting 
preferable. She is being followed up every 
year (Figure 4), and the masses show no 
growth. If problems present in the future, 
she might need to be referred to the 
hospital for additional tests or surgery. 
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Thymic cyst

Thyroglossal duct cyst

Branchial cleft cyst

Hair follicle naevi

Congenital hamartomas

Fibroepithelial polyp

(Epi)dermoid cyst

Squamous papillomas

Teratoma

Embryoma

Choristoma

Table 1. Differential diagnoses in Cervical 
chondrocutaneous branchial remnants.[1,3]

SYSTEM ANOMALY

Auditory neurosensory deafness, serous otitis media, malformation of external 
ear

Respiratory Tracheomalacia

Oral-gastrointestinal Cleft palate, oronasal reflux, inguinal hernia

Genitourinary Hydronephrosis

Cardiovascular Atrial septal defect

Musculoskeletal -

Visual -

Table 2. Associated anomalies for cervical chondrocutaneous branchial remnants.[3]
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OPINION

Gynaecology health services for children and 
adolescents: an	integral	part	of	a	global	health	
perspective
Imagine a 13-year-old girl with 
vaginal discharge in the rural 
Himalayas, Nairobi, Melbourne, or 
the Himba tribe region in North-
ern Namibia… What attention 
would she get, who would look 
after her, who would she tell, who 
would recognise it without her 
complaining, what would be the 
range of aetiologies, what level 
of care would she receive and 
when? Her care seeking behaviour 
will depend on her upbringing, 
her trust in her environment, the 
availability of services, and the 
sensibility of caregivers regarding 
the needs of the young girl. 

Causes of vaginal discharge can include 
an acute infection or injury, congenital 
urogenital malformation, or female geni-
tal mutilation (FGM), depending on the 
context the girl is living in or has lived in. 

Paediatric and adolescent gynaecol-
ogy (PAD) services  need more overall 
attention, since the subject is not an 

integrated part of 
general paediatric 
services at the 
health centre 
level, in Under 
5 clinics , or 
school health 
programmes. 
Also, this 
sub-speciality 
within paediatrics 
is not represented 
in medical curricula of 
doctors and health work-
ers in a structured way. Such 
services should be integrated into existing 
health care structures at all levels.[1] 

The girl from our example might be left 
waiting to see how her condition devel-
ops, or maybe she will consult a general 
clinic, with inappropriate surroundings, 
under time pressure and an examination 

with insufficient tools by non-specialist 
staff. The handling she experiences 
can influence her perception of 
her integrity and her self-esteem. 
Utilisation of appropriate language, 
sensitive interaction, and an explana-

tion of the steps of the examination 
should be integral parts of a paediatric 

gynaecological consultation and physi-
cal examination. Giving her the chance 
to follow the process, with the option of 
using a mirror for example, will teach 
her about her own anatomy in a profes-
sional way. This approach ensures that 
her self-determination is respected. 

A study showed that, in 
Europe and other high-
income countries such 
as Canada, general 
guidelines and 
best clinical 
practice are 

limited.[2,	3] There 
is a strong need 

for defining 
the quality 
of training 
and standard 
of care. It is 
necessary 

to include 
this subject in 

the curricula of 
undergraduates 

and health related 
professional positions. 

The first contact with gynaecological 
services tends to happen when preg-
nancy occurs. Professional sexual 
education, including continuous guid-
ance on contraception and protection 
against sexually transmitted diseases 
(STDs), is not readily available to chil-
dren and adolescents before their first 
sexual encounter. This is an international 
phenomenon despite excellent teach-
ing and advocacy materials having been 
published via the WHO for many years 
now.[4] Paediatric and adolescent gyn-
aecology are strongly interlinked with 
child protection and individual rights, 
but these are not respected when it comes 
to FGM and reproductive health issues. 

Let’s also consider the situation of a young 
girl who is having her first sexual experi-
ence. How is she educated, where and 
from whom does she get support regard-
ing the use of contraceptives, who can 

she address with upcoming physical 
discomfort and psychological 

problems, how can she 
resist cultural restric-

tions or contrary 
demands, and 

how can she find 
understanding? 
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Acceptance 
in the com-
munity, access 
to advice, 
counselling 
opportunities, 
and appropriate and 
safe abortion facilities 
vary greatly internation-
ally.[5] Integration in existing health 
structures should support the standard of 
care.[1]. A close interdisciplinary network 
is further needed to meet the professional 
demands of this discipline. Dermatology, 
endocrinology, surgery, infectious dis-
eases and psychology are the disciplines 
that underly paediatric gynaecology.

There are many initiatives by civil societ-
ies and non-governmental organizations 
(NGOs) underway, together with well-
defined guidelines from World Health 
Organization (WHO) programmes. 
However, coverage depends on the aware-
ness and willingness of political leaders 
to facilitate implementation through staff 
training and supervising the integra-
tion of PAD services in a child-friendly 
and adolescent-appropriate environ-
ment. In reality, the structured access to 
Human Papilloma Virus (HPV) vaccina-
tion is an example of how fragmented 
scientific knowledge and programmes 
are translated into practice in respec-
tive contexts. Even though the vac-
cine has been available in high-income 
countries for over 15 years, implemen-
tation strategies to boost coverage in 
low-income countries with the highest 
disease burden were introduced with a 
delay of over 10 years. Similarly, approved 
methods of contraception are available 
to only a minority of adolescents.[5] 

It is high 
time that 
professional 

organisations 
like the European 

Organisation for 
Child and Adolescent 

Gynaecology and the 
World Society of PAD adopt 

a proactive approach towards pushing 
governments to implement good clinical 
care for the young female generation and 
to educate the target group and social 
environment alike. Advocacy channels via 
WHO should support the implementation 
of interdisciplinary training programmes 
in paediatric and adolescent gynaecology. 

PAD and reproductive health deal 
with a sensitive personal issue during a 
vulnerable lifetime period. Girls of all 
ages have the right to be cared for in an 
appropriate professional context over 
the course of their life, as a precondi-
tion for living life as they choose and 
realizing their potential to the full. 
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