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Dear readership,

On behalf of the editorial board, I would like to 
welcome you to the last, but not least, AMSj 
edition of 2021! It might sound a bit cheesy, but I 
found the quote “Unity is strength. When there is 
teamwork and collaboration, wonderful things can 
be achieved.” from Mattie Stepanek very applica-
ble for this edition. To all reviewers, authors and 
editors thank you for your hard work.

This edition is full of surprises and new items. 
First of all, we managed to double almost all of 
our already existing columns! Second of all, we 
introduced a spinoff of the ‘Solving Statistics’ 
column, namely the ‘Solving Epidemiology’ 
column. Furthermore, no less than three! new 
columns are launched in this edition! That is: 
‘Subject 101 - Laboratory Tests, Pharmacology and 
Physical Examination’ kicked off by our review-
ers Floortje Feikema & Abel Thijs, Martin Issa & 
Glenn Dumont, and Abdullah Almayali & Paul 
Houben respectively. In these columns, the basics 
of certain medical tests/principles are discussed in 
a fun and interesting manner; ideal to boost your 
knowledge as a medical student or intern! We are 
also very glad to announce another new item writ-
ten by Marcel Levi ‘The Expert’s View’! More-
over, we introduced four sections in the column 
‘Spotlight’ where you can read all about Grants, 
(MD)PhD, Publications, and/or Talent. 

In this 25th edition, we also announce the win-
ning authors receiving the honorable title: ‘Best 
manuscript of 2021, AMSj edition 21-24’. Next to 
honor and fame, the winners received an amazing 
prize from our partner Compendium Geneeskunde! 
Curious about what they won? Read all about it 
on page 11. We look forward to expanding our 
collaboration with Compendium Geneeskunde 

in the future and thank them for the beautiful 
cooperation so far! Is your manuscript next? 
Submit your manuscript (or questions about pub-
lication) to AMSj via www.amsj.nl or email us at 
chief-editor@amsj.nl.

Other items in this edition include: an interview 
with the President of the Board of Directors of 
Amsterdam UMC Hans Romijn and the inspir-
ing Professor in Pulmonary Medicine Anton 
Vonk-Noordegraaf. Furthermore, you can read all 
about Reinier Spek’s medical career and doing a 
PhD trajectory in Australia and Loïs van der Min-
nen doing research abroad in London! Another au-
thor wrote about his PhD trajectory within the fi eld 
of surgery, while others wrote about the Snapper-
prijs and Nijbakker-Morra prijs, all featured in the 
‘Spotlight’ columns. Curious about the authors? 
Continue reading...

Within our Editorial Board changes took place. 
We would like to thank our former Native Editor 
Nina de Jong for all her ideas, work, and effort that 
she put into AMSj since her kick-off in September 
2018 and we are delighted to introduce our new 
Native Editor Loïs Mirthe van der Minnen. We 
are glad to have you and are looking forward to 
working with you. 

May the Holiday Season bring only happiness and 
joy to you and your loved ones. Take a moment 
and enjoy the 25th edition of AMSj.

Yours sincerely,

Elise Beijer
Editor-in-Chief 
Amsterdam UMC, 
location VUmc

Editorial

The Amsterdam Medical Student journal (AMSj) is a scientifi c journal created and 
published by Amsterdam UMC staff  members and students to promote research and to 
encourage other medical students to publish their clinical observations, research articles 
and case reports. Go to www.amsj.nl for publication options and to fi nd out how you can 
contribute to AMSj as reviewer or member of the editorial board.
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Presymptomatic SARS-CoV-2 infection and transmission during an 
outbreak in a Dutch Nursing Home.

Nursing homes (NHs) have been disproportionately 
affected by respiratory syndrome coronavirus 
2 (SARS-CoV-2). Self-reporting of symptoms 
is frequently complicated in NH residents due to 
communication diffi culties (e.g., in dementia). In 
addition, advanced age and multi-morbidity are 
associated with atypical symptoms, severe symp-
toms, and fatality. Van den Besselaar et al. studied 
181 residents and 244 staff members in a Dutch 
NH, specialized in psychogeriatric care, during an 
outbreak of SARS-CoV-2.¹ Two testing strategies 
were applied and compared: 1) symptom-based 
testing, and 2) weekly facility-wide testing. 
SARS-CoV-2 positive NH residents reported sub-
jective symptoms (sore throat and loss of smell or 
taste) signifi cantly less frequent than health care 

personnel infected by the same SARS-CoV-2 
strain (p<0.001). The authors suggest that this 
may be due to residents’ cognitive impairments, 
understaffi ng, or lack of knowledge of the staff on 
SARS-CoV-2 related symptoms. In addition, viral 
load in asymptomatic or presymptomatic residents 
was comparable to viral load in symptomatic res-
idents, implying a similar potential for viral shed-
ding. It was concluded that weekly testing may be 
effective for early SARS-CoV-2 detection in NH 
residents and will mitigate virus outbreaks.

1. van den Besselaar, J., Sikkema, R., Koene, et al., U. 2021. 
Are presymptomatic SARS-CoV-2 infections in nursing 
home residents unrecognised symptomatic infections? 
Sequence and metadata from weekly testing in an ex-
tensive nursing home outbreak. Age and Ageing, 50(5), 
pp.1454-1463.
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The physiology of  hypotension

The featured article from Meng et all1 clearly 
explains the physiology behind hypotension and 
how to treat it (or not). It is an interesting read for 
anyone involved in acute care.

Blood pressure is the most frequently used vari-
able to measure hemodynamic stability. Although 
hypotension may be perceived as undesirable, 
there is a great variety in how hypotension affects 
organ blood fl ow, tissue oxygenation, and patient 
outcome. A decrease in blood pressure does not 
always cause a decrease in organ perfusion, it may 
even increase organ perfusion. 

The underlying factors are the relative changes 
between systemic vascular resistance, perfusion 
pressure, and pressure autoregulation. This, com-
bined with de cardiac output, results in the novel 
concept proposed in this narrative review: the 

pressure-output-resistance triangle. Because of 
the different underlying mechanisms, and the ratio
between them, not every situation of hypotension 
is similar. It all comes down to a supply-demand 
balance. 

In an acute setting, the key is to determine if 
organ perfusion is maintained, instead of cor-
recting hypotension. The diffi culty is that organ 
perfusion is notoriously hard to assess. Clinical 
signs such as chest pain or dizziness may be used, 
and experimental techniques such as sidestream 
darkfi eld imaging and orthogonal polariza-
tion spectral imaging, which are less frequently 
used, are also possible. Subsequently, because of 
heterogeneous patient variables, whether to treat 
the hypoperfusion depends on multiple variables. 
Treatment may focus on the regulation of the 
underlying hemodynamic shifts that are account-
able for the hypoperfusion or it may focus on the 
treatment of the source of the problem.

1. Meng, L. (2021). Heterogeneous impact of hypotension 
on organ perfusion and outcomes: a narrative review. 
British journal of anaesthesia.
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Aducanumab in Alzheimer’s disease: machine learning predictions 
for lifetime health outcomes

Alzheimer’s disease (AD), the most common 
type of dementia, is a chronic and progressive 
neurodegenerative disease that hugely impacts 
socioeconomic costs, quality of life, and social 
functioning.1 Therefore, disease-modifying thera-
py is highly warranted. However, at present, only 
symptomatic therapies are available.
 

Recently, the fi rst pharmacological therapy based 
on the AD pathophysiology of β-amyloid plaques 
was approved by the FDA: the monoclonal 
antibody aducanumab. Although earlier phase 
3 trials (e.g. EMERGE trial) showed high-dose 
aducanumab to decrease clinical decline over 
several months, long-term clinical effects are still 
unknown.2

Therefore, Herring et al. used machine learning 
(i.e. Markov-based models) to predict lifetime 
health outcomes for aducanumab in early AD, 
based on retrospective EMERGE trial data.3 

Aducanumab in pre-dementia AD (i.e. mild 
cognitive impairment) was predicted to: i) lower 
the lifetime chances of developing manifest AD 
and need for institutionalized care and ii) prolong 
the median time to develop manifest AD and 
institutionalization. These predictions suggest 
that early aducanumab therapy improves lifetime 
outcomes, therewith fi nally impacting the quality 
of life in patients with AD and their families.

1. Deb A, Thornton JD, Sambamoorthi U, et al. Direct and 
indirect cost of managing alzheimer’s disease and relat-
ed dementias in the United States. Expert Rev Pharma-
coecon Outcomes Res. 2017;17(2):189-202.

2. Aduhelm (aducanumab-avwa). Prescribing informa-
tion. Biogen, Inc; 2021 [September 16, 2021]. Available 
from: https://www.accessdata.fda.gov/drugsatfda_docs/
label/2021/761178s000lbl.pdf.

3. Herring WL, Gould IG, Fillit H, et al. Predicted Lifetime 
Health Outcomes for Aducanumab in Patients with Ear-
ly Alzheimer’s Disease [published online ahead of print, 
2021 Aug 23]. Neurol Ther. 2021;10.1007/s40120-021-
00273-0.
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Hypothermic oxygenated machine perfusion: reduced risk of  
non-anastomotic biliary stricture aft er liver transplantation

Non-anastomotic biliary stricture (NBS) is a 
serious complication after liver transplantation. 
This complication is attributed to ischemia-reper-
fusion injury which causes reactive oxygen species 
(ROS) production, followed by tissue damage and 
bile-duct injury. Cold preservation of the liver 
offers some protection, however, a more advanced 
technique is needed for improved liver transplanta-
tion outcomes. Hypothermic oxygenated machine 
perfusion of the donor’s liver is a technique that 
reduces the production of ROS which in turn 
should reduce the risk of ischemia-reperfusion 
injury and NBS. 

Van Rijn et. al.1 performed a multicentered 
randomized controlled trial studying the incidence 
of NBS after transplantation of livers obtained 
after circulatory death, preserved either by con-
ventional static cold storage or hypothermic 
oxygenated machine perfusion.

In this study, patients were randomized to receive a 
donor liver which was preserved by standard cold 
preservation (n = 78) versus one preserved via 
hypothermic oxygenated machine perfusion (n = 
78).  The results showed that in 18% of the patients 
in the cold storage group, versus 6% of the patients 
in the hypothermic oxygenated machine perfusion 
group, NBS occurred (P = 0.03; [95%CI] 0.14 
to 0.94; RR (0.36)).  Moreover, in the machine-
perfusion group, four times fewer treatments for 
NBS were required.   

This shows that hypothermic oxygenated machine 
perfusion leads to reduced risk on NBS after liver 
transplantation obtained from livers after circula-
tory death compared to conventional static cold 
storage. 

1. Van Rijn, R., Schurink, I.J., de Vries, Y., et al. 2021. Hy-
pothermic Machine Perfusion in liver transplantation – A 
Randomized Trial. The New England Journal of Medicine 
2021. 384;15, 1391 - 1401.
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Will the future still need 
pathologists?

Over the past years, machine learning has evolved 
spectacularly. Within pathology, it can be used to 
stage and grade cancerous tissue. A new study by 
Laury et al.1 has shown that even predicting the 
outcome of a tumor is possible. In this study, the 
researchers looked at high-grade extra-uterine 
serous carcinoma (HGSC). In contrast to other 
types of carcinomas, histopathology of HGSC can 
presently not be used for prognosis. The researchers 
used machine learning to correlate certain patterns 
in the tissue to the prognosis. The study uses a 
retrospective design, where it looked at 30 women 
with similar presentations and different treatments. 

The tissue slides from these women were used to 
train the neural network. Classifi cation of a sepa-
rate set of 22 slides with HGSC gave an accuracy 
of >80%. Of course, 80% is a good outcome, 
especially in a novel study like this one, but it also 
means that 20% of the test patients were not clas-
sifi ed correctly. This is important because miss-
classifi cation can lead to incorrect treatments. 
Validation of the method requires an extension of 
sample size with an independent patient cohort and 
correlation with molecular diagnostics. Further 
analysis of the classifying features identifi ed by 
machine learning is expected to improve accuracy 
and deepen understanding of HGCS pathogenesis. 
In conclusion, machine learning can be a useful 
tool in pathology.

1. Laury AR, Blom S, Ropponen T, et al. Artifi cial intelli-
gence-based image analysis can predict outcome in high-
grade serous carcinoma via histology alone. Sci Rep. 
2021;11(1):19165. Published 2021 Sep 27.
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Younger adults with diabetes are more at risk of  severe SARS-CoV-2 
outcomes.

Since the start of the COVID-19 pandemic, it has 
been observed that elderly people, especially those 
with comorbidities such as diabetes, are more 
at risk for severe outcomes when infected with 
SARS-CoV-2. However, diabetes can also affect 
younger adults, even though it is more common 
in the elderly. Diedisheim et al. performed a retro-
spective observational study to determine whether 
diabetes should be considered as an independent 
risk factor for severe illness.1 The primary out-
come was defi ned as intubation on the intensive 
care unit or in-hospital mortality <90 days com-
bined. The 6314 included patients were stratifi ed 
into age subgroups. Thereafter outcomes were 
compared for patients with versus without dia-
betes within these subgroups. After adjustment 
for confounders, the primary outcome occurred 
overall in 970/2459 (39%) patients with diabetes, 
in contrast to 1227/3855 (32%) patients without 

diabetes, which led to a hazard ratio (HR) of 1.13 
(95%CI 1.04-1.25). In the age subgroup <50 years, 
the highest HR was found (HR 1.52, 95%CI 1.18-
1.97). However, adults aged >70 years with diabe-
tes did not have a signifi cantly higher risk of severe 
outcomes compared to patients without diabetes.
 
This study suggests that diabetes is an independent 
risk factor for severe SARS-CoV-2 outcomes in 
younger adults. For adults aged >70 years, diabe-
tes does not independently contribute to this risk. 
Further research may provide insight into how 
patients with diabetes and SARS-CoV-2 should be 
monitored.

1. Diedisheim M, Dancoisne E, Gautier J-F, et al. 
Diabetes increases severe COVID-19 outcomes pri-
marily in younger adults. J Clin Endocrinol Metab. 
2021;106(9):e3364-e3368.
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Delayed infl ammatory reactions to hyaluronic acid dermal fi llers 
aft er immunization with COVID-19/SARS-Cov-2 virus spike proteins

Recently, the Food and Drug Administration 
reported three cases of delayed post-procedure 
swelling in patients with hyaluronic acid (HA) 
dermal fi llers after phase III trial Moderna 
COVID-19 vaccine immunization. 

The popularity of HA dermal fi llers for aesthetic 
facial rejuvenation and contouring is increasingly 
growing and has risen 78% over the last seven 
years. HA dermal fi llers have become more 
resistant to normal innate dermal enzymatic deg-
radation, increasing the longevity of its aesthetic 
effects up to fi ve years when injected in the malar 
cheeks and midface. This led to an increased 
number of delayed infl ammatory reactions.

Munnavalli et al.1 published a study in January 
2021 in which they reported several cases in 
which patients developed severe swelling, edema, 
and tenderness three days up to two weeks after 
immunization by COVID infection or vaccination. 
Their fi ndings report hypersensitization reactions 
in tear troughs, midface, malar cheeks, and lips, 
starting from two months up to 18 months after 

dermal fi ller treatment. The exact mechanism of 
action is still unknown. However, one possible 
explanation for these delayed infl ammatory 
reactions (DIR) is that immunization events such 
as SARS-CoV-2 virus infection and COVID-19 
vaccination likely target the angiotensin-con-
verting enzyme 2 (ACE2) for anchoring and 
intracellular invasion. These ACE2 receptors are 
formed around HA particles, therefore triggering a 
hyperimmune response. Treatment of delayed 
infl ammatory symptoms involved extensive  mul-
tiple rounds of class two and three cortico-steroids 
to reduce infl ammatory symptoms, hyaluronidase 
to dissolve the dermal fi llers, and in one case 
microneedling to thermally dissolve the HA fi ller. 
Therefore, medical professionals should always 
be aware of delayed infl ammatory reactions when 
performing cosmetic treatment.

1. Munavalli, G., Guthridge, R., Knutsen-Larson, S., et al. 
2021. “COVID-19/SARS-CoV-2 virus spike protein-re-
lated delayed infl ammatory reaction to hyaluronic acid 
dermal fi llers: a challenging clinical conundrum in di-
agnosis and treatment”. Archives of Dermatological Re-
search.
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COVID-19 and violence

More than a year and a half after the fi rst COVID-19 
wave, it is becoming increasingly clear what the 
impact of this pandemic has been on both the 
health care fi eld as well as our society as a whole. 
Pelzl CE, et al.1 conducted a retrospective analysis 
on adults presenting to the emergency room, eval-
uating the change in patient population because of 
social distancing orders (SDO) in the US. 

In the six participating level 1 trauma centers, a 
total of 18,567 patients were identifi ed and divided 
into four groups based on the date of presentation. 
Between these groups, researchers looked at possi-
ble differences in, among others, the volume of pa-
tients, injury type, and injury severity score (ISS). 

A mean patient volume reduction of more than 
10% was seen between 2019 and March-June 
2020 (post-SDO). Another notable fi nding was 
the change in the type of presentation; the patients 
presented after the SDO had more severe injuries, 
as seen in a higher ISS on presentation, and there 
was a 27% increase of in-hospital mortality, with 
a concomitant rise of penetration injuries (9.4% vs 
6.9%, p<0.0001). The authors suspect the limita-
tions on social interaction to have turned people 
more violent. Another reason for the increase of 
severely injured patients the authors think of is the 
possible delay in hospital presentation because of 
fear of contracting COVID-19 in hospital2.

The main lesson learned from these interesting 
differences in patient population is that in a future 
national or global crisis with the need for social 
distancing, trauma centers should prepare them-
selves for fewer patients but with worse injuries.

1. Pelzl CE, Salottolo K, Banton K, et al. Trauma Surg Acute 
Care Open 2021;6:e000645.

2. Fojut R. New injury trends emerge during COVID-19 
pandemic. Trauma Systems News. 2020. https://www.
trauma-news.com/2020/07/new-injury-trends-emerge-
duringcovid-19-pandemic/ (8 Oct 2020).
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What are you currently doing?
I am currently doing a PhD on proximal humer-
us fractures in Adelaide (Australia) at Flinders  
Medical Centre. In my PhD, we are evaluating 
outcomes of non-operative treatment and are  
exploring the benefits of 3D printed models, 
pre-operative virtual planning, and the applica-
tions of artificial intelligence.

Why have you chosen for a PhD track and  
especially why in Australia?
In my eyes, research is needed to remain critical 
of the treatments we provide to our own patients 
and to evaluate innovative ideas. My dream is to 
set out my own line of research and doing a PhD 
is fundamental for this. As I wanted to know more 
about other health care systems and to do my PhD 
in an English-speaking country, I wanted to go 
overseas. I was in the lucky position that one of 
my Dutch supervisors had very good connections 
with an Australian hospital that had all resources 
for my projects.

When was it clear for you that you would like to 
become an orthopedic surgeon?
When I was 12 years old it was not uncommon 
that I had to go to the Emergency Department for 
treatment of facial injuries sustained while play-
ing field hockey. These were mostly cuts after 
being hit by a stick or ball and required suturing 
for adequate healing. I was profoundly intrigued 
by this and wanted to become a doctor ever since 
(so that I could suture all day). I initially wanted 
to become a general or trauma surgeon, but when 
I did my placement in orthopedic surgery, I felt I 
was at home and figured that I wanted to dedicate 
my life to it. 

Is there something you would like to see change in 
medicine as a physician? 
I’m very interested to see what the future will 
bring us, the most striking question I have is: how 
can we maximize the potential of cutting-edge 
technology such as machine learning algorithms 
trained on big data? I think we also should invest 
in sports facilities in and around hospitals to keep 
all personnel fit and to provide healthy lunches.

As a young doctor and PhD student do you have 
any advice you would like to give to (upcoming) 
medical students?
Your life as a medical student or doctor can be 
tough so make sure you look after yourself: get 
in the habit of working out regularly, develop a 
wholesome sleep pattern, eat well, and explore 
mind-expanding practices such as mindfulness. I 
would also advise everyone to create a good work-
life balance: plan (weekend) trips, spend time with 
your friends and family, challenge yourself in the 
hospital, and keep on asking questions to become a 
better doctor. More so, if you ever can go overseas 
for a placement, do it!

Reinier Spek is a medical doctor and PhD candidate 
in the department of orthopedic and trauma surgery 
in Flinders Medical Centre in Adelaide, Australia. In 
this interview I will ask Reinier about his journey as 
a medical student, being a doctor, and doing a PhD 
track abroad. 

Would you like to take us through your journey as 
a medical student?
I started medicine in 2012 and graduated in 2019. 
Overall, it was a very rewarding journey that  
became better and better over the years. The main 
reason why it got better was that you could choose 
which path you wanted to follow and for me, that 
was the surgical side of medicine. My last year 
was therefore filled with placements in general-, 
trauma- and orthopedic surgery: I went through 
a steep learning curve and was stoked to be  
working within these hands-on disciplines and to 
work with a lot of amazing doctors. When I grad-
uated in 2019, I was very grateful for this journey 
and excited to continue my career in the field of 
orthopedic surgery. 

What were some challenges you faced as a  
medical student?
Alongside my medical studies, I played hockey 
on a semi-professional level. To handle the big  
workload of medicine, attend all trainings and 
put in extra efforts to maintain fitness, required  
efficient organization, and planning during the 
week.
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“I went through a steep 
learning curve and was 

stoked to be working within 
these hands-on disciplines 

and to work with a lot of  
amazing doctors.”

“Research is needed to 
remain critical of  the 

treatments.. . and to evaluate 
innovative ideas.”
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When we met during our medical studies, we 
both faced the same challenge: the amount of 
study material! Where do you start? For every 
exam, we had a new tactic and we found out 
that overview is an important aspect. During 
the bachelor we discovered that you have to 
know a certain number of components for 
each disorder. In our notes, we used handy 
icons for this: finally an overview! 

At that moment, the idea for Compendium 
Geneeskunde was born. An overview of all 
disciplines: concise enough to refresh your 
knowledge, comprehensive enough to learn 
from. The books had to be visual and we  
immediately thought of the icons from our 
notes. Gradually, we became more enthu-
siastic and decided to give our idea a more 
concrete form. We shared our idea of writing 
these books with over a thousand students via 
an online questionnaire and the response was 
unanimous: do it! This was the deciding factor 
for us, and that’s when we started the mission 
to help all students to get the overview back. 
It would never be possible with just the two of 
us, so we gathered a team of over a hundred  
students and specialists. In 2016, after a 
year of hard work, we had the first series of  
Compendium Geneeskunde in our hands.

What happened next was more than we could 
have ever imagined. The first edition was sold 
out even before the launch and that was just 
the beginning of a rollercoaster ride that we 
still haven’t gotten off. We were allowed to 
tell our story in the leading Dutch media. A 
huge milestone. Best of all, however, was the 
enormous amount of enthusiastic response 
we received from medical students and  
specialists.

After a year, we had both started our Master’s  
degrees and many students asked us for  
pocket versions of the book to use during 
internships. We got to work and wrote three 
pocket versions: Cardiology and Vascular  
Medicine, Gynaecology and Obstetrics 
and Neurology. With all the experience we 
had gained, we developed a new vision for  
Compendium Geneeskunde. We wanted  
everything to be even more visual. Each image  
had to show at a glance how a patient presents  
himself. The icons had to be different and 
a number of important disciplines were  
missing. In short: the series had to be  
rewritten.

This time, we worked with a team of more 
than 250 enthusiastic students, doctors, and 
specialists, now from the Netherlands and 
Belgium. A team of illustrators supported 
the authors to make each discipline as visual  
as possible. After a year of hard work, in  
November 2019 we proudly presented:  
Compendium Geneeskunde 2.0!

We thank AMSj for electing our paper ‘The 
role of endotheliopathy in the pathogenesis 
of Covid-19: A narrative review’ as the best 
manuscript of the 21st-24th edition of AMSj 
and for the associated price.
 
Of course, without the excellent supervision 
of Dr. Botros and Prof. Vonk Noordegraaf, this 
article would not have been realized. Also, the 
critical assessment of the reviewers and the 
editorial guidance of AMSj were important for 
the final result of this manuscript. The journal  
review process was educational and we wrote 
this article with great pleasure. However, the 
work is not yet complete. Almost one year 
after the implementation of the coronavirus  
vaccinations, we are still facing recurrent waves 
of Covid-19 causing immense workloads on 
the health care system. Meanwhile, Covid-19 
itself and the preventative measures for this  
disease, widen the gap between rich and 
poor and increase the pre-existing learning 
deficit in vulnerable people. Furthermore, 
rigorous measures polarise between the  
vaccinated and the unvaccinated people,  
posing potential threats of disruption of 
society. Fortunately, there are recently 
promising drugs against Covid-19 avail-
able, such as molnupiravir, fluvoxamine,  
tocilizumab, and REGEN-COV, become 

available. Although these agents have been 
shown to reduce Covid-19 symptoms and 
serious illness in clinical trials, their efficacy 
and safety have yet to be proven in the real 
world. Until the Covid-19 pandemic becomes 
endemic, a lot of research must be conducted. 
Therefore, we would like to continue making 
our contribution towards solving this global 
coronavirus crisis.

We are grateful that we can use this accu-
mulated experience as a valuable learning  
moment for submitting our future papers to 
international scientific journals.

Maximiliaan and Kevin Cheng
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Maximiliaan and Kevin Cheng, winners of  ‘Best manuscript 
of  2021, AMSj edition 21-24’

“AMSj is a stepping stone 
for young scientists”

From idea to bestseller: our 
story
roMée snIjders and veerle sMIt

In order from left to right: Maximilliaan C.H. Cheng, Kevin 
K.H. Cheng, and Gabriëlle Pallada, Editor in Chief AMC

best ManuscrIpt oF edItIon 25!
The winner of "Best manuscript 2021 - AMSj edition 21-24" 
and the corresponding Compendium Geneeskunde prize has 
been selected! We, AMSj and Compendium Geneeskunde, 
would like to congratulate ... *drumroll*, Maximilliaan and 
Kevin Cheng! Thank you very much for submitting your  
fascinating manuscript to AMSj!
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Saying Goodbye to Amsterdam UMC: an  
interview with Hans Romijn

IntervIewed by loïs M. van der MInnen1

1. MedIcal student at aMsterdaM uMc locatIon aMc,  unIversIty oF aMsterdaM

time. I am always an hour early to work so that 
I start from complete rest. Otherwise, I am hur-
ried all day and that doesn’t help my work in any 
way. My niece is an internist in Switzerland, and  
intermittent rest is extremely important there. 
They have three breaks as a team during the day.  
Consequently, they seem to have less burn-out 
symptoms among doctors. Be the boss of your own 
life. You control the circumstances, not the other 
way around. Rest and reflection are extremely  
important for anyone, but especially doctors. 

What are you going to miss the most during  
retirement? What are your plans for retirement?
I am really going to miss patient care. I have treated  

more than 40.000 patients during my career, and 
each patient has his/her own story. There are  
endless things to do with my time now. I’m looking  
forward to just looking around, then you  
already see so much. 

Any last words of wisdom?
Look for the possibilities and seize the oppor-
tunities. Be creative. I always go to the central  
Amsterdam canals in my car. Lots of people think I 
am crazy but you only need one free parking spot. 
I always succeed to park. It is the same with a job, 
you just need one.  
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Prof. J.A. Romijn is a medical doctor, researcher, 
dean, and the chairman of the board of directors 
of the Amsterdam UMC. He will bid Amsterdam 
UMC farewell on January 1st, 2022. We spoke to 
him about his career, what he is most proud of, and 
his biggest words of wisdom for young doctors. 

Your most recent job was Chairman of the Board 
of Directors of AMC and Vice-Chairman of the 
Board of Directors of VUMC. What are you most 
proud of achieving in this position?
I am most proud that the merger of Amsterdam 
University Medical Centre went well and still is 
going well. The merger was difficult for many  
people and there was some resistance initially. 
A clear vision was important from the start. Our 
main goal was strengthening research, providing 
high-quality education, and continuing to provide 
high quality complex patient care. The merger 
made a lot of sense and ran smoothly. Now the o 
rganizational structures are the same in both AMC 
and VUMC, harmonizing care in Amsterdam 
UMC. 

The COVID-19 pandemic has had a great impact 
on healthcare systems. How have you experienced 
this time? 
Obviously, there was a lot of pressure on the system 
and our employees. It was not clear what would 
happen next making for very uncertain times. 
However, it was beautiful to see how well every-
body worked together. Amsterdam UMC really 
became stronger during this pandemic. We worked 
together to withstand the epidemic. For example, 
half of the nurses at the cardiac surgery department 
suddenly were working as a COVID department. 
Nobody complained, everybody wanted to lend a 
hand to help. That was heartwarming to see. 

You’ve worked in multiple hospitals but returned 
to AMC after a period in Leiden. What makes  
Amsterdam UMC an unique workplace?
In Amsterdam UMC, the sky is the limit. We really  
know how to use each other’s strengths, both  
clinically and scientifically. There are unending 
opportunities to do things and to do them well. 

Besides different locations, you’ve also had  
different jobs like medical doctor, professor,  
researcher. What did you enjoy the most?
I was quite young when I became a medical  
specialist. I did not have any publications. At the 
beginning of my career, I was focused on patient 
care. However, if you just want that you should 
actually go to a smaller hospital. By being in 
this environment, I realized I also really enjoyed  
research and teaching. The position as chairman of 
the board of directors was completely unexpected. 
I did not set out on this path knowing I would do 
all these different things. I just looked up to the 
people around me and I am thankful that I got the 
opportunity to work with them in all these different 
positions. 

What advice do you have for young doctors at the 
start of their careers?
Build in moments of rest during the day and  
organize your agenda that way. It is a small thing 
but extremely important. Give yourself enough 
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Adherence to clinical trial transparency require-
ments not only reduces research waste but is also 
an important ethical obligation according to the 
World Medical Association’s Helsinki Declaration 
on Ethical Research Involving Human Subjects14. 
The guidelines of the World Health Organization 
(WHO) state that sponsors of clinical trials need 
to publish key outcomes on a public registry <1 
year after study completion15,16. The 2014 EU-wide 
Clinical Trial Regulation (Regulation (EU) No 
536/2014) makes it mandatory for all clinical trials 
of investigational medicinal products (CTIMPs) 
to register on the EUCTR as well, and to report  
results within a year of the study ending17. The 
United States’ 2007 Food and Drug Administra-
tion’s (FDA) Amendments Act (FDAAA) also 
legally requires certain trials involving FDA- 
regulated drugs and medical devices to register 
on the US registry specifically, and sponsors may 
risk incurring considerable fines if they fail to post 
summary results within 12  months of the primary  
completion date18,19. This study aims to assess 
whether University Medical Centres (UMCs) 
in the Netherlands adhere to international best  
practices on clinical trial transparency, by evaluat-
ing reporting performance, i.e. the number of trials  
for which these Dutch sponsors have reported  
the results of clinical trials on two international  
registries, EUCTR and ClinicalTrials.Gov, as 
a percentage of the number of trials that have  
completed more than one year ago.

METHODS
All UMCs that are part of the Dutch Federation of 
University Medical Centres (NFU) were included 
in the study20. Clinical trial reporting performance 
of the Amsterdam UMC was calculated based on 
the results of the sponsors Academisch Medisch 
Centrum (AMC/University of Amsterdam) and the 
VU Medical Centre (VUmc/VU University), as the 
two hospitals have recently merged. Of note, some 
UMCs share sponsorship of clinical trials – and 
thus the responsibility to upload results in a timely  
manner - with an affiliated university. For the  
audit of clinical trial reporting performance two 
previously validated tools were used, the EU  
Trials Tracker developed by Goldacre et al. 
(2018)21 and the newly developed tracker for Clin-
icalTrials.Gov by Keestra et al. (2021)19. These 
trackers make use of a primary completion date, 

which is the date the final participant was ex-
amined for data collection22, and check whether  
trials that completed more than a year ago have 
posted results. The following variables were  
extracted: number of registered trials, number of 
due trials (defined as trials which completed >1 
year ago), number of due trials that have post-
ed summary results, and percentage of due trials 
that have reported results. Finally, the sum across 
Dutch UMC and mean performance was also  
calculated. The study took place in June 2021.

RESULTS
Dutch UMCs and/or affiliated universities have 
sponsored a total of 3,485 clinical trials registered 
on the EU and US clinical trial registries, some 
of which are still ongoing. As of June 2021, this 
includes 1,380 trials listed on the EUCTR and 
2,105 on ClinicalTrials.Gov sponsored by Dutch 
UMCs. Currently, there are 112 due trials listed on  
EUCTR (TABLE 1). Of these due trials, 23% 
(n=26) have reported results as mandated under EU 
regulations, whereas 77% (n=86) fail to do so. On  
average, the reporting performance of Dutch 
UMCs on EUCTR is 17%. Additionally, Dutch 
UMCs have a total of 1,234 due trials listed on 
ClinicalTrials.Gov (TABLE 2). Of these 3% (n=41) 
have reported results according to international 
guidelines. The mean reporting performance of 
Dutch UMCs on ClinicalTrials.Gov is 4%. Across 
the two international registries, 1,279 clinical  
trials sponsored by Dutch UMCs and/or affiliated 
universities remain unreported. Individual report-
ing performance of Dutch UMCs on EUCTR and 
ClinicalTrials.Gov is listed in TABLES 1 and 2

DISCUSSION
This study found that the mean reporting performance 
of Dutch UMCs is 17% on EUCTR and 4% on Clini-
calTrials.Gov. There are 1,279 clinical trials across the 
two international registries that have completed more 
than a year ago but have not reported results, thereby 
violating international clinical trial transparency guide-
lines. These trials are at risk of becoming research waste 
if they remain unreported. However, heterogeneity  
within the Dutch UMCs’ reporting performance exists  
with some UMCs such as the Radboud MC doing much 
better than UMC Groningen and Maastricht UMC 
who are yet to report a single of their trials. A further  
limitation is that many trials may incorrectly be listed as 
ongoing and a further assessment of the status of these 
trials is necessary. 

ARTICLE ARTICLE
15 16

INTRODUCTION
Every year about $170 billion of medical research 
funding gets wasted on clinical trials that never  
pre-register their protocol, never report their re-
sults in the academic literature, or selectively 
report their outcomes to such an extent that they 
cannot be used for meta-analyses1–5. Indeed, it 
is estimated that 50% of clinical trials are never 
fully published, which means that valuable novel 
findings are not always shared, and limited public 
funds may be wasted on repeating ineffective tri-
als that never published their negative findings2,6,7. 
One important measure to prevent research waste 
is by preregistering study protocols on a publicly 
accessible clinical trial registry before the first par-
ticipant receives an intervention, and publishing re-
sults on there after completion of the trial, thereby 
maximizing transparency and rapid dissemination  

 
of findings in the context of evidence-based medi-
cine8. Clinical trial registries, such as the EU Clin-
ical Trial Register (EUCTR) or the US registry 
(ClinicalTrials.Gov) offer the opportunity to share 
detailed results more rapidly than peer-reviewed 
academic journals9. This accelerates medical prog-
ress, enabling critical evaluation of new treatments 
in advance of a peer-review publication in an  
academic journal, which often takes longer.  
Furthermore, results uploaded on a primary clin-
ical trial registry are often more complete than 
later publications10, allowing for more accurate 
meta-analyses and the prevention of evidence  
distortion. Finally, increased transparency can 
avoid repeating unsuccessful trials, ensuring trial 
participants are not exposed to unnecessary harm11.

Preventing Research Waste in the 
Netherlands
Clinical Trial Reporting Performance of Dutch University Medical Centres 
on International Trial Registries (EUCTR and ClinicalTrials.Gov)

saraI MIrjaM Keestra1,2*
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ABSTRACT
Billions of dollars are wasted every year on medical research that is never published, risking the duplication of 
unsuccessful research and delaying the sharing of valuable new medical evidence. One way to prevent research 
waste is by pre-registering and posting summary results of clinical trials on a primary registry. According to 
World Health Organisation guidelines, as well as regulations of the European Union and the US Food and Drug 
Administration (FDA), clinical trials need to be pre-registered and summary results uploaded on a trial registry 
within 12 months after the trial ends. This study evaluates whether the 8 University Medical Centres (UMCs) 
in the Netherlands comply with these best practices in clinical trial transparency by uploading trial results on 
the international registries of the EU (EUCTR) and the US (ClinicalTrials.Gov) for trials that ended more than 
a year ago. For this purpose, an audit was conducted of reporting of clinical trial results for trials that ended >1 
year ago, making use of the EU Trials Tracker and the Clinical Trials Tracker for EUCTR and ClinicalTrials.Gov 
respectively. As of June 2021, Dutch UMCs and the affiliated universities have registered 3,485 clinical trials on 
EUCTR or ClinicalTrials.gov. The average reporting performance of Dutch UMCs is 23% on the EUCTR and 4% 
on ClinicalTrials.Gov. Across the two international trial registries, 1,279 due trials are missing summary results. 
This study suggests that Dutch UMCs are not adhering to international guidelines on clinical trial transparency 
and that urgent action is needed to prevent these trials from becoming research waste.

KEYWORDS Clinical trial transparency; universities; research waste; missing trial results
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achieved a mean reporting performance of 91% on 
EUCTR after extensive political and public pressure on 
sponsors to comply with reporting rules24,25. Likewise,  
UK universities perform better on ClinicalTrials.Gov 
with 10.2% of due trials reporting results, compared 
to only 3% of trials sponsored by Dutch UMCs19.  
However, the performance of European universities is 
still extremely poor compared to US universities, that 
since the introduction of the FDAAA in 2007 have  
reported 69% of due FDA-regulated trials. This is most 
likely because there are much clearer consequences  
attached to non-compliance in the US, especially since 
the FDA recently has started imposing fines26. It remains 
unclear if the FDA will be able to enforce compliance 
outside of the US territory by fining Dutch sponsors19. 
Similarly, EU regulations on clinical trial transparency 
have no legal consequence in the Netherlands until 2022 
as they are not yet enshrined in Dutch law27. In Danish 
law, in contrast, non-compliant clinical trial leaders can 
be subjected to fines and even prison time27. Although 

these punitive measures are not applied in practice, it 
gives the Danish Medicine Agency the leverage to  
enforce EU regulation more stringently than in the 
Netherlands27. Similar legal powers should be given to 
the Dutch Central Committee on Research Involving  
Human Subjects (CCMO), which currently lacks the  
jurisdiction to implement sanctions28. It currently  
remains up to individual research teams at Dutch UMCs 
to take their ethical responsibilities towards clinical tri-
al transparency seriously and ensure compliance within 
their own research, and TABLE 3 offers suggestions as 
to how this can be done. Urgent action is necessary from 
the NFU to promote adherence to international transpar-
ency guidelines throughout Dutch UMCs. Such action 
could include making principal investigators’ past record  
of timely publication of clinical trial results a condi-
tion for receiving favorable ethical approval for further  
clinical studies. These measures are crucial to prevent 
1,279 due trials sponsored by Dutch UMCs from turning 
into research waste.

ARTICLE ARTICLE
17 18

In light of the recent closure of the NTR to the registra-
tion of new trials, it is important to focus on improving 
the performance of Dutch sponsors on international trial 
registries that still accept new trials. Whereas  in the past 
Dutch sponsors used to sometimes register their trials on 
the Netherlands Trials Registry (NTR) in addition to the 
EUCTR or ClinicalTrials.Gov, this does not mean that 
reporting on the NTR only is sufficient. There is still a 
requirement to report the results of trials on CTIMPs on 
the EUCTR and of FDA-regulated products on Clinical-
Trials.Gov. However, as there is currently no equivalent 
tracking tool for the NTR, it was not possible to verify 

if reporting performance on NTR is better than on these 
international registries, which is an important limitation 
of this study. 
 
Previous research by TranspariMED and Health Action 
International has shown that Dutch sponsors reporting 
performance on EUCTR is the worst in Europe, with 
only 10% of trials reporting results on the registry23. 
Although Dutch UMCs’ average reporting performance 
of 17% is overall better than the Dutch average, it still 
is lacking compared to other European countries. For 
example, despite Brexit, UK universities have recently  

University name
Registered trials on 

the EUCTR as of June 
2021

Due trials on the EUC-
TR as of June 2021

Due trials on the EUC-
TR that have reported 
results as of June 2021

Percentage of due 
trials reported on the 

EUCTR as of June 
2021

Amsterdam UMC Total 374 32 2 6%

- VU University Medical Centre 176 18 1 6%

- AMC/University of Amsterdam 198 14 1 7%

Erasmus MC/Erasmus University 218 7 3 43%

LUMC/Leiden University 160 9 1 11%

Maastricht UMC/Maastricht 
University

75 7 0 0%

Radboud MC/Radboud University 239 34 17 50%

UMC Groningen/University of 
Groningen

160 6 0 0%

UMC Utrecht/Utrecht University 154 17 3 18%

Total of all Dutch UMCs 1380 112 26 23%

Mean of all Dutch UMCs 172.5 14 3.25 17%

TABLE 1 Clinical trial reporting performance of 8 Dutch University Medical Centres on the EU Clinical Trial Registry 
as of June 2021

University name
Registered trials on 

ClinicalTrials.Gov as 
of June 2021

Due trials on the 
ClinicalTrials.Gov as 

of June 2021

Due trials on the 
ClinicalTrials.Gov that 
have reported results 

as of June 2021

Percentage of due 
trials reported on the 
ClinicalTrials.Gov as 

of June 2021

Amsterdam UMC Total 320 152 2 1%

- VU University Medical Centre 134 59 1 2%

- AMC/University of Amsterdam 186 93 1 1%

Erasmus MC/Erasmus University 150 75 4 5%

LUMC/Leiden University 144 69 6 9%

Maastricht UMC/Maastricht 
University

516 341 6 2%

Radboud MC/Radboud University 539 329 10 3%

UMC Groningen/University of 
Groningen

242 141 9 6%

UMC Utrecht/Utrecht University 194 127 4 3%

Total of all Dutch UMCs 2105 1234 41 3%

Mean of all Dutch UMCs 263.1 154.3 5.1 4%

TABLE 2 Clinical trial reporting performance of 8 Dutch University Medical Centres on ClinicalTrials.Gov as of June 
2021

TABLE 3 Some practical advice on registering and reporting clinical trials based on the most up to date WHO, EU, and 
FDA guidelines and the principles of clinical trial transparency.

How can you ensure clinical trial transparency in your own research?

Before you start a trial Register your clinical trial before first patient receives the first intervention and make sure you appoint a 
person to keep the registry entry up to date.

After you collected the last data 
points

Tabular results need to be uploaded to the primary registry within 12 months of the end of data collection 
(also known as the primary end point). Ensure it is clear who in your team is responsible for doing this.

Publishing your results Publish your clinical trial results, also if they were negative, inconclusive, or neutral. It is just as important 
to know what doesn’t work, so we do not spend valuable research funds on dead-alley studies, or subject 
patients to treatments that don’t do their job well. Publishing all results prevents research waste and unnec-
essary interventions in patients or healthy volunteers. Make sure you include the trial ID in the abstract of 
the academic publication on your clinical trial so people can easily find your original registration.

Improve your institution’s perfor-
mance

Talk to your universities medical ethics committee (METc) if you think their guidance on clinical trial 
registration and reporting is not clear enough, or not in accordance with international guidelines. Talk to 
your university’s clinical trial unit and ask them to centrally monitor and support clinical trial registration 
and reporting29.

DISCLOSURE OF INTEREST
SK is currently an active member of the organi-
sation Universities Allied for Essential Medicines 
(UAEM). However, views presented in this paper 
are not necessarily shared with UAEM Europe.

ACKNOWLEDGEMENTS:
The author wishes to thank Nicholas DeVito, 
Till Bruckner, Peter Grabitz and two anonymous  
review teams for their constructive comments on 
earlier versions of the manuscript.

LITERATURE
1. Chalmers I, Glasziou P. Avoidable waste in the produc-

tion and reporting of research evidence. The Lancet. 
2009;374(9683):86-89. 

2. Paul Glasziou, Iain Chalmers. Is 85% of health research 
really “wasted”? - The BMJ. BMJ Opinion. Published 
January 14, 2016. Accessed October 20, 2021. https://
blogs.bmj.com/bmj/2016/01/14/paul-glasziou-and-iain-
chalmers-is-85-of-health-research-really-wasted/

3. Yordanov Y et al. Avoidable waste of research related to 
inadequate methods in clinical trials. BMJ. 2015;350. 

4. Yordanov Y, et al. Avoidable waste of research related to 
outcome planning and reporting in clinical trials. BMC 
Medicine 2018 16:1. 2018;16(1):1-11. 

5. A Ioannidis et al.. Clinical trials: what a waste. Published 
online 2014. 

6. Glasziou P, Chalmers I. Research waste is still a scan-
dal—an essay by Paul Glasziou and Iain Chalmers. BMJ. 
2018;363. 

7. Bruckner T. Clinical Trial Transparency: A Guide for Pol-
icy Makers. European Public Health Alliance; 2017.

8. Nasser M et al. What are funders doing to minimise waste 
in research? Published online 2017. 

AMSj Vol. 25  |  December 2021   December 2021  |  AMSj Vol. 25



9. Rodgers F et al.. Missing clinical trial data: the evidence 
gap in the safety of potential COVID-19 drugs. bioRxiv. 
Published online 2020.

10. Talebi et al. Consistency of trial reporting between Clinical-
Trials.gov and corresponding publications: one decade after 
FDAAA. Trials. 2020;21(675). 

11. Hudson KL et al. Toward a New Era of Trust and Transpar-
ency in Clinical Trials. JAMA. 2016;316(13):1353-1354. 

12. Sur RL, Dahm P. History of evidence-based medicine. In: 
Indian Journal of Urology. Vol 27. Wolters Kluwer -- Med-
know Publications; 2011:487-489.

13. Evidence-based medicine: een bespreking van de meest 
voorkomende kritiek | Nederlands Tijdschrift voor Ge-
neeskunde. Accessed June 23, 2021. https://www.ntvg.nl/
artikelen/evidence-based-medicine-een-bespreking-van-
de-meest-voorkomende-kritiek/volledig

14. WMA. Declaration of Helsinki. Updated in 2013. Pub-
lished 1964. Accessed October 28, 2020. https://www.
forskningsetikk.no/en/resources/the-research-ethics-li-
brary/legal-statutes-and-guidelines/declaration-of-helsinki/

15. WHO. WHO Statement on Public Disclosure of Clinical 
Trial Results.; 2015. Accessed October 28, 2020. https://
www.who.int/ictrp/results/jointstatement/en/

16. WHO | Joint statement on public disclosure of results from 
clinical trials. Accessed October 28, 2020. https://www.
who.int/ictrp/results/jointstatement/en/

17. European Parliament and the Council of the European 
Union. Regulation (EC) No 536/2014 of the European 
Parliament and of the Council of 16 April 2014 on Clini-
cal Trials on Medicinal Products for Human Use and Re-
pealing Directive 2001/20/EC. Vol 57. Offi cial Journal of 
the European Union; 2014:1-76. Accessed July 15, 2021. 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=cel-
ex%3A32014R0536

18. DeVito NJ et al. Compliance with legal requirement to 
report clinical trial results on ClinicalTrials.gov: a cohort 
study. The Lancet. 2020;395(10221):361-369. 

19. Keestra SM et al. Clinical trial reporting performance of 
thirty UK universities on ClinicalTrials.gov—evaluation of 
a new tracking tool for the US clinical trial registry. Trials. 
2021;22(1):375. 

20. NFU. Over de umc’s | NFU. Nederlandse Federatie van 
Universitair Medische Centra. Published 2021. Accessed 
June 29, 2021. https://www.nfu.nl/nfu/over-de-umcs

21. Goldacre B et al. Compliance with requirement to report 
results on the EU Clinical Trials Register: Cohort study and 
web resource. BMJ (Online). 2018;362:3218. 

22. ClinicalTrials.gov. Frequently Asked Questions - Clinical-
Trials.gov. U.S. National Library of Medicine. Published 
October 20, 2021. Accessed October 20, 2021. https://clini-
caltrials.gov/ct2/manage-recs/faq#fr_29

23. Bruckner T, DeVito N. Missing Clinical Trial Data in Eu-
rope - Assessing and Comparing the Performance of Na-
tional Medicines Agencies.; 2021. 

24. Keestra SM et al. Enhancing Clinical Trial Transparency 
at UK’s Top Research Universities - From generating ev-
idence to improving practice. BMJ Evidence Based Medi-
cine. 2019;24:A31. Accessed August 18, 2021. https://ebm.
bmj.com/content/ebmed/24/Suppl_1/A31.1.full.pdf

25. Keestra SM et al. Improving clinical trial transparency at 
U.K. universities: evaluating three years of policies and re-
porting performance on the European Clinical Trial Regis-
try (EUCTR). Clinical Trials. 2021;Under Review.

26. TranspariMED. Federal court rules that U.S. institutions 
must make clinical trial results public. Published April 28, 
2017. Accessed October 28, 2020. https://www.transpar-
imed.org/single-post/2020/02/26/fdaaa-clinical-trial-appli-
cability-fi nes

27. Casassus B. European law could improve ‘scandalous’ 
lack of clinical trial data reporting | Science | AAAS. 
Science. Published online 2021. Accessed August 16, 
2021. https://www.sciencemag.org/news/2021/07/europe-
an-law-could-improve-scandalous-lack-clinical-trial-da-
ta-reporting

28. Bruckner T. Most major European research institutions now 
uploading missing clinical trial results. TranspariMED. 
Published October 6, 2021. Accessed October 19, 2021. 
https://www.transparimed.org/single-post/groningen-leiden

29. Bruckner T. Achieving Excellence in Clinical Trial Report-
ing.; 2020.

Anterior Cutaneous Nerves Entrapment Syn-
drome (ACNES) is an often-overlooked condition 
in which nerve branches destined for the skin get 
stuck in the abdominal muscles1. This results in 
various intensities of abdominal pain. ACNES can 
typically be localised at a distinct small region and 
predominantly occurs periumbilical1. ACNES is 
often misdiagnosed due to the physician’s focus 
on a visceral cause of the abdominal complaints1. 
These misdiagnoses can result in unnecessary 
treatment, unnecessary surgeries and it can make 
the patients feel unheard. 
 
The new guideline created by the Dutch Society 
for Surgery states that in case of abdominal pain, 
visceral conditions and other abdominal wall 
conditions should be ruled out with physical ex-
amination, radiologic imaging diagnostics, and lab 
research2. When these other conditions are ruled 
out, it is important to consider the diagnosis 
ACNES. Even though there is not yet a golden 
standard for diagnosing the disease, there are 
effi cient tests that make the diagnosis more likely.
 
One of these diagnostic tools is an anesthetic (2-
10 ml) lidocaine 1-2% injection in the punctum 
maximum of the abdominal pain. If ACNES is 
causing the abdominal pain, the pain will likely 
subside after this injection. Even though scientifi c 
evidence is poor, this technique is part of the 
guideline because of the diagnostic purpose and 
also due to its therapeutic effect. Other diagnostic 
options are the Carnett’s test, the pinch test, and 
an anamnestic questionnaire. However, there is 
still a lot of research needed to conclude the exact 
diagnostic value of these tests. 
 

Treatment of ACNES consists of the aforemen-
tioned lidocaine injection. However, in case of 
recurrent complaints, the guideline also advises 
on treatment with Pulsed Radiofrequency (PRF) 
where high-frequency current is used as a minimal 
invasive treatment3. The last treatment option is 
a neurectomy where a small incision is made to 
access and cut the problematic nerves. 
 
The workgroup states that ACNES is a relatively 
unknown disease and needs more physician’s 
awareness and attention in the medical curriculum. 
Consequently, physicians will diagnose ACNES 
more rapidly which will lead to better and faster 
treatment.
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Once in a while, everyone will have a moment of 
refl ection after a particularly busy time or –con-
versely- during a period of relaxation. On such 
occasions, you may consider the signifi cance and 
the meaning of the work you are doing. Obviously, 
such thoughts are not uncommon for researchers 
either. 

Why are people actually doing research? Many 
scientists will say they are driven by curiosity and 
want to shift the boundary between the known and 
what was not known before. In addition, most of 
them are fascinated by a given subject or a scientif-
ic question. And yes, curiosity and fascination are 
undoubtedly strong drivers to keep your research 
going and will provide you with renewed energy 
even in times of disappointment or frustration. 

For many researchers, certainly including those 
in the biomedical fi eld, however, there will be an 
additional motive to pursue their research. They 
are driven by the fact that their scientifi c results 
will eventually contribute to a better understand-
ing, hence management, of diseases that affect 
humans and may even change the lives of affected 
people. They believe their fi ndings will in the end 
help to fi nd a new cure or better ways to diagnose 
disease. And that is providing them with an extra 
stimulus to work with enthusiasm and diligence on 
their research program.

So it may seem that all biomedical research is 
therefore applied research and that there is no 
room for fundamental science. I believe, however, 
that there is no antithesis between fundamental ver-
sus applied science and that this is in fact a pseudo-
contrast. Indeed, it is more that fundamental 
and applied science are points on a continuous 
spectrum of research. Applied science may answer 
more specifi c questions and is hoping to generate 

useful answers within a few years. Fundamental 
research is usually somewhat broader defi ned but 
will also yield answers to relevant problems, albeit 
in a much longer timespan, with somewhat less 
certainty, and sometimes fi nding useful new but 
surprising results that answer questions that are not 
exactly addressing the original quest. 

One of the best illustrations of this is maybe the 
highly fundamental research on mRNA vaccines 
for cancer. This work was already ongoing for 
more than thirty years until researchers used that 
knowledge to provide the world with the highly 
effective coronavirus vaccine that was instrumental 
in addressing the Covid-19 pandemic.  

So, whatever research you are doing, may either in 
the short run or after a much longer period prove to be 
extremely helpful in addressing a societal problem 
or providing a contribution to a better life for sick 
people. Apart from the many other forms of plea-
sure and satisfaction that being part of a scientifi c 
team may bring to you, this may be an additional 
and highly motivating reason to do what you are 
doing as a researcher.
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CASE
An 82-year-old male presented with chest 
pain at the emergency cardiology depart-
ment. The patient had experienced angina 
pectoris which disappeared after a sub-
lingual dose of nitroglycerine. The next 
morning, while in bed, he experienced a 
similar episode and was therefore referred 
to the emergency department. His troponin 
levels were not elevated and his electro-
cardiogram did not show signs of myocardial 
ischemia. Given this suspicious story, the 
patient was referred for an invasive coronary 
angiography to assess the presence of 
coronary artery disease.

QUESTION  1
What is the most likely diagnosis? Hint: when does 
he experience symptoms?
A. Unstable angina pectoris
B.  Stable angina pectoris
C.  Sore muscles after a session of table 
  tennis 
D.  Acute myocardial infarction (STEMI/
  NSTEMI)

QUESTION  2
What distinguishes a STEMI from a NSTEMI?
A. In a STEMI ECG, ST depression is seen 
  and in an NSTEMI ECG, ST elevation 
  and T top inversions are seen
B.  In a STEMI ECG, ST elevation is seen 
  and in an NSTEMI ECG, ST elevation is 
  not seen
C.  In an NSTEMI ECG, ST elevation is seen 
  and in a STEMI ECG, ST elevation is not 
  seen
D.  In an NSTEMI ECG, T top inversion is 
  seen and in a STEMI ECG, ST elevation 
  is not seen

QUESTION  3
Which coronary artery has an almost total 
occlusion on invasive coronary angiography?
A. Right coronary artery 
B.  Left main
C.  Circumfl ex artery
D.  Left anterior descending artery
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CASE
A female neonate was born at a gestational age of 28w2d via an 
emergency cesarean section. The birthweight was 795 grams. 
Shortly after birth, the neonate showed signs of respiratory 
distress: tachypnea, expiratory grunting, intercostal retractions, 
and nasal fl aring. She received maximal ventilatory support. An 
anteroposterior chest radiograph was taken.

QUESTION  1
Which intrathoracic lines and tubes do we see? 
(Select all that apply). Hint: Try to follow the 
whole extent of the individual lines.
A.  Umbilical venous catheter (UVC)
B.  Umbilical arterial catheter (UAC)
C.  Nasogastric tube (NGT)
D.  Peripherally inserted central catheter 
  (PICC)
E.   Endotracheal tube (ETT)
 

QUESTION  2
Is the UVC positioned appropriately? Hint: Look 
at the positioning of the catheter’s tip.
A. Yes
B.  No, it has advanced too far through the 
  patent foramen ovale
C.  No, the catheter took the wrong turn in 
  the portal venous system

QUESTION  3
How can we characterize the radiolucent pattern 
in the pulmonary parenchyma? Hint: What aspect 
of the surrounding alveoli would you (normally) 
expect?
A.  Bronchi fi lled with air
B. Bronchi fi lled with fl uid

QUESTION  4
What is your diagnosis? Hint: Try to differentiate 
between preterm and full-term neonatal diseases.
A. Wet lung  
B.   Bronchopulmonary dysplasia (BPD)
C. Meconium aspiration
D.   Idiopathic Respiratory Distress Syndrome 
  (IRDS)
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high mortality rates and a high disease burden. A 
second research project involved a study in which 
we identifi ed imported melioidosis cases in the 
Netherlands. Even though melioidosis is not 
endemic in non-tropical countries – such as the 
Netherlands – it offers the possibility of identify-
ing cases that acquired the disease in countries that 
previously never reported melioidosis, aiding the 
mapping of the global distribution of disease. An 
absolute treat was to present part of our research 
fi ndings at the European Melioidosis Congress in 
Oxford (United Kingdom) and the World Meli-
oidosis Congress in Hanoi (Vietnam) and to meet 
and exchange ideas with fellow researchers in the 
melioidosis fi eld.

FUTURE EFFORTS
Melioidosis is endemic in the tropics and there’s a 
need for continuous efforts to map the true global 
distribution and burden of this often-life-threaten-
ing disease. We will continue our efforts of getting 
melioidosis the recognition it deserves to decrease 
the global impact of this disease.

TIPS FOR FUTURE RESEARCHERS
I would advise students to perform research in an 
area of medicine they are absolutely passionate 
about. Try to sit down for a coffee with a researcher 
to see if you can get involved. Most researchers 
love talking about their subject! 

ACKNOWLEDGEMENTS
I am very grateful to the committee of the Ruitinga 
van Swietenstichting for awarding me the Snapper-
prijs as a token of appreciation. Moreover, I would 
like to thank Prof. Joost Wiersinga and Dr. Emma 
Birnie for offering me the possibility to contribute 
to the beforementioned studies and their guidance 
during the process.

INTRODUCTION
My name is Jelmer and I am currently a PhD 
student at the Center for Experimental and Molec-
ular Medicine. I studied medicine at the Univer-
sity of Amsterdam and graduated in early 2021. 
I have always had a profound interest in tropical 
infectious diseases. In my second and third year of 
medical school, I traveled to São Paulo (Brazil) 
to follow a winter school on neglected tropical 
diseases and tropical pathology. Also, I did clini-
cal internships at the National Institute for Public 
Health and the Environment (Dutch: RIVM) 
and medical microbiology, all to improve my 
understanding of infectious diseases. During my 
last three years of medical school, I was involved 
in melioidosis research for which I was awarded 
the Snapperprijs earlier this year. 

MELIOIDOSIS
In my third year of medical school Prof. Joost 
Wiersinga – Amsterdam UMC, Department of 
Medicine, Division of Infectious Diseases – 
gave a clinical lecture about the bacterial disease 
melioidosis and this disease has been intriguing 
me since. Melioidosis is caused by the intracellular 
Gram-negative bacterium Burkholderia pseudo-
mallei which has the ability to cause a wide array 
of clinical manifestations and can affect almost 
every organ in the body. The disease is endemic 
throughout the tropics and is usually acquired via 
inoculation after walking in soil and/or surface 
water.

FOCUS OF RESEARCH PROJECTS
As part of the honors program, I conducted 
melioidosis research next to my clinical intern-
ships. The fi rst study focused on the global burden 
of melioidosis in terms of disability-adjusted life 
years by gathering clinical data published in the 
literature. The global burden appeared to be higher 
than many recognized neglected tropical diseases 
(NTDs) currently on the list of the World Health 
Organization (WHO). Melioidosis, however, is 
still not being recognized as an NTD, despite the 
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Sensitivity is expected to be lower in the primary 
care setting since the incidence of meningitis here 
is much smaller compared to hospitals. 

Taken together, it seems that the authors consensu-
ally dismiss the diagnostic value of the three tests 
for meningeal irritation due to their low sensitivity. 
Meningitis can never be ruled out based on these 
tests. The decision for further diagnostic testing 
(lumbar puncture) should therefore not exclusively 
rely on these tests but on the entire clinical presen-
tation instead.
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Meningitis is a disease characterized by the in-
fl ammation of the membranes (dura-, pia- and 
arachnoid mater) surrounding the brain and 
spinal cord1,8. Suspected patients often present with 
a classic clinical triad: fever, nuchal rigidity (neck 
stiffness), and headache, sometimes accompanied 
by photophobia, nausea, and vomiting4,5,8.  Poten-
tial causative agents include infectious pathogens 
such as bacteria, viruses, fungi, and parasites1,2. 
Especially bacterial, tuberculous, and fungal men-
ingitis can be fatal if the appropriate treatment is 
delayed3. Correct and early diagnosis of meningitis 
by physicians in the primary care setting is there-
fore crucial in improving clinical outcomes1,3,5. 
However, diagnosing patients with meningitis 
based on physical examination is a challenging 
process and the diagnostic accuracy of some tests 
is being questioned3,4. 

The physical examination tests for meningeal 
irritation primarily consist of three maneuvers: the 
test of nuchal rigidity (neck stiffness), Brudzins-
ki’s sign, and Kernig’s sign4,6,10. Nuchal rigidity 
is defi ned as the inability to place the chin on the 
chest and can be tested by laying the patient down 
and passively fl exing the head of the patient to-
ward their chest2,4. If the patient’s chin is unable to 
touch their chest, the nuchal rigidity test is positive. 
While the head of the patient is being passively 
fl exed, the clinician can also focus on simultane-
ous fl exion of both knees, the sign of a positive 
Brudzinski2,4. The third test for meningeal irrita-
tion is performed whilst the patient is lying down. 
The assessor takes hold of the ankle of the patient 

and fl exes their hip while maintaining extension of 
the knee at the same time. If the execution of this 
maneuver results in pain in the lower back or neck 
or the knees are unable to stay extended, the test of 
Kernig is positive4.

The diagnostic value of the aforementioned tests 
has however been a topic of debate. Numerous 
studies have been conducted to evaluate the accu-
racy of the test and their added value to the diag-
nostic process. Lucas et al. summarized the results 
of three prospective studies and describe the com-
bined sensitivity and specifi city scores in hospi-
talized adult populations. The researchers report a 
very low sensitivity, 8%, and 10% respectively to 
the Brudzinski and Kernig signs10. The sensitivity 
on the nuchal rigidity is relatively higher (35%) but 
still indiscriminative10. Higher scores of sensitivity 
have been reported in hospitalized children: nuchal 
rigidity 42%-65%, Brudzinski 36%-51%, Kernig 
27-30%5,10. Amarilyo et al. however interpret 
these results as a failure of the classical meningeal 
signs to discriminate between the absence and 
presence of meningitis, despite the high specifi city. 

27
SUBJECT 101 - PHYSICAL EXAMNATION

Evaluating the diagnostic value 
of  physical examination tests in 
patients with suspected 
meningitis

abdullah a.h. alMayalI1 and paul h.h. houben2

1. MedIcal student, vrIje unIversIteIt aMsterdaM
2. Md, phd, departMent oF general practIce, aMsterdaM uMc 

‘‘Meningitis can never be 
ruled out based on the three 
physical examination tests.’’

Educational case? Interesting 
patient? Publish it!
See guidelines for submitting 
on amsj.nl.

PU
BL

IS
H

 

YO
U

R

CA
SE

 R
EP

O
RT



Can you tell me about your role as an E-health 
application specialist?
My role within the EvA service center in the 
Amsterdam UMC is to manage and innovate 
the patient portal called “Mijn Dossier” (Epic 
module MyChart). In this portal, patients can see 
and update their personal information, fi ll in ques-
tionnaires, request prescription refi lls, and much 
more. 

What is your favorite part of your work? 
What I like the most is the contact with health-
care workers and, more generally, working within 
the fi eld of E-health as it is an innovative, quick-
ly adapting fi eld that is becoming more and more 
relevant in this digital era. I also like being involved 
with a project from start to fi nish and seeing that 
people are happy with my work and that it benefi ts 
patient care. 

What kind of projects have you been working on 
recently?
The team does a lot of different E-health projects. 
During the COVID-19 pandemic, we worked on 
upscaling video consults, implemented the e-check 
in (appointment preparation) for the patients, and 

made it possible for patients to plan their Covid 
vaccination appointment through “Mijn Dossier”. 
More recently, we have been setting up a pilot for 
remote health monitoring so that patients can mon-
itor their own health daily (e.g. measuring their 
own blood pressure). We are always looking for 
new ways to make the system better! 

Why is Epic so essential for the healthcare system?
Epic is one of a few large software companies that 
creates EHRs. This is necessary as paper fi les just 
do not cut it anymore. Another problem that health-
care workers used to have was that there were way 
too many different applications that they had to 
know and be able to use and that was just impossi-
ble. That was the biggest benefi t of Epic, you have 
so many different functions all in one place. 
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Do some people struggle with using Epic? And, if 
so, do you have any advice for these people? 
We come across this quite often. Some healthcare 
workers have more affi nity with the IT side of their 
work while other healthcare workers have less 
affi nity with IT. For those needing extra help, the 
quickest way to get help is to create an “Epic meld-
ing” on the intranet. We assign these questions to 
the correct team and they look at what the best way 
to help is. There is also a sort of Wikipedia page 
within Epic where many answers can be found. 
There is always somebody who knows the answer! 

How can we improve the teamwork between 
healthcare workers and the E-health team? 
I think that, in general, we work very well togeth-
er. It is great that we often receive feedback about 
what does or does not work well in Epic and I hope 
to encourage others to let us know if they notice 
something that does not work well, so we can try 
to improve it.

What is your message to future healthcare workers 
who are reading this?
Coming from my perspective as a MyChart 
application specialist, I would encourage health-
care workers to discuss with their patients if they 
are interested in using “Mijn Dossier” and to 
acknowledge it when patients actively use their 
accounts for things such as questionnaires. In this 
way, we can focus more attention on E-health and 
encourage more use of the many different E-health 
services available in MyChart. This can save time 
taking care of administrative things, leaving more 
time for more important discussions with the 
patient during a consultation. 

Sharon has been working for the past two years as an E-health/mychart application specialist within 
the EvA Service Center (Elektronisch patiëntendossier voor Amsterdam UMC) at the Amsterdam 
University Medical Center. The EvA Service Center is the department that manages and innovates 
the electronic health record (EHR) and other applications linked to the EHR within Epic. Sharon 
is specialized in the patient portal called “Mijn Dossier” and uses her knowledge to form a bridge 
between the healthcare and IT worlds. 

‘‘We are always looking 
for new ways to make the 

system better!’’

Sharon Janssen: E-health/mychart application specialist

See guidelines for submitting 
on amsj.nl.
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In August 2020, I decided to move to London 
for a year to complete a Master of Public Health 
at Imperial College London in England. During 
this year, I was required to complete a 4-month 
research project and write up an 11.000-word 
dissertation. I had the opportunity to do research at 
the Neonatal Data Analysis Unit at Imperial. 

The Neonatal Data Analysis Unit at Imperial 
is unique as it developed and manages a data-
base known as the National Neonatal Research 
Database (NNRD). The NNRD has data on 
all admissions to neonatal units in England, 
Scotland, and Wales making it possible to complete 
high-quality research on a large study population. 
Loss to follow-up and a low number of included 
patients are major sources of bias in studies, but 
this is not an issue with the NNRD making its use 
in research a great strength. 

When fi guring out a topic for my research 
project, I was interested in a subject that has 
captured all our attention for the past year and 
a half: the COVID-19 pandemic. I decided to 
research the effect of the COVID-19 pandemic 
on neonatal admissions in England, Scotland, 
and Wales using the NNRD. An interrupted time 
series model was used to determine the change in 
admissions between a pre-COVID period and a 
COVID-impacted period. While research has been 
done on the effect of the pandemic on admissions 
to other departments or to local neonatal units, this 
was the fi rst piece of research on the effect of the 
COVID-19 pandemic on all neonatal admissions 
in a whole country. While I would love to tell 
you what the results were, you’ll have to wait for 
journal publication for that. 

I got the opportunity to present at a journal club 
at Chelsea Westminster Hospital in London. Here 
doctors, nurses, statisticians, researchers, and 
students took the time to discuss my research with 
me. Through refreshing conversations, my mind 
was opened to other perspectives on the approach 
I had taken, and many points were brought up that 
were useful to my discussion. The collaborative 
aspect, especially with people from various back-
grounds is one of the things I enjoy most about 
research and I hope to continue in my future career. 
This collaboration transcended just the research 
aspect. During my year in London, I met so many 
wonderful people from different backgrounds 
with one common passion: Health. I had so many 
amazing discussions on different health issues 
facing our various countries and our opinions on 
the future of healthcare and medicine. While my 
time in London has sadly come to an end, the 
connections I have made remain and I will con-
tinue as a visiting researcher at Imperial. When I found out I had to wait over a year to 

start as a medical intern at the Amsterdam UMC 
for my medical master’s program, I was upset. I 
had known I wanted to be a doctor since I was 10 
years old and felt like there was a roadblock in my 
way to completing that goal. What further soured 
the news was the ongoing coronavirus pandemic 
which made it almost impossible to use that year 
for travel. However, I knew I wanted to fi nd some-
thing that combined both my love for medicine 
and research and my desire for exploring different 
countries and cultures.  
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In 1980 the World Health Organization (WHO) 
declared that smallpox was globally eradicated. 
Since then this terrible disease has only remained 
in two offi cial smallpox stocks, one in the United 
States and one in Russia, both with high-security 
measures. However, a WHO report states that the 
de novo recreation of Variola major using synthetic 
DNA could be done by a “skilled laboratory tech-
nician or by undergraduate students” in a “simple 
laboratory” 3. This understandably poses signifi -
cant risks. Therefore, like human genome editing, 
the biotechnology applied in microbiology should 
be closely monitored and the possible implications 
should be actively debated.  

AMSj
As a closing remark, I would recommend medical 
students and young doctors to use the AMSj to 
explore a topic of interest. For me, it has been a 
great learning experience.

LITERATURE
1. J. Broertjes, 2016, AMSj, Human Genome Editing: Cure 

for Patient, Curse for Doctor?
2. Science, 2019, Chinese scientist who produced genetical-

ly altered babies sentenced to 3 years in jail
3. WHO, 2015, The Independent Advisory Group on Public 

Health Implications of Synthetic Biology Technology Re-
lated to Smallpox

INVITATION
Tempus fugit; it has already been fi ve years since 
the article “Human Genome Editing: Cure for 
Patient, Curse for Doctor?” was published in 
AMSj. The editor invited me to write this column 
in the ‘Five years later’ section. The 2016 article 
explored the developments of human genome edit-
ing and the potential impact on the medical profes-
sion1. Could novel genetic editing techniques pose 
ethical problems for future doctors? And which 
role should doctors play in this discussion? These 
questions were triggered by the new opportunities 
enabled by the CRISPR-Cas revolution. 

DESIGNER BABIES
At the time of writing the creation of ‘designer 
babies’ seemed far away, even though it was the-
oretically possible. However, in 2018 the Chinese 
scientist He Jiankui announced to have created the 
fi rst genetically modifi ed babies. Two girls named 
Nana and Lulu and in 2019 a third baby was born. 
In these babies, CRISPR-Cas was used to target 
the CCR5 gene, which encodes for a receptor HIV 
uses to enter cells. The aim was to introduce a 
mutation resulting in resistance against HIV. The 
experiments were only partially successful and 
deemed illegal by the government. The scientist 
was fi red and sentenced to three years in prison2. 
Considering that these experiments were unau-
thorized these sanctions seem justifi ed, given the 
sensitive nature of these interventions. This series 
of events halted the experimentation with genetic 
modifi cation in humans, for now. 

CLINICAL MICROBIOLOGY
Since writing the article in 2016 there have also 
been some developments in my medical career. 
After fi nishing medical school, I moved to the fi eld 

of microbiology and right now I am working as 
a resident in clinical microbiology (AIOS) The 
responsibilities of clinical microbiologists are 
interpreting laboratory results and giving advice on 
further diagnostics and the appropriate antimicro-
bial treatment. Even though my focus is nowadays 
more on patients and microbiology, the interest in 
biotechnology and the potential impact it can have 
on society has remained. 

GENETIC MODIFICATION IN MICRO-
BIOLOGY
As discussed in the article the fi rst genetically 
modifi ed life-forms were microorganisms. There-
fore it is expected that genetic modifi cation and 
other biotechnologies can also impact the fi eld of 
microbiology. One example is the development 
of ‘synthetic biology’ also known as ‘printing 
genomes’. This technology raises concern about 
recreating extinct diseases. 
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as rheumatoid arthritis and highly elevated levels 
(>80 mg/l) can be seen in large traumas, bacterial 
infections, and malignancy. Keep in mind though 
that that is the golden standard we grossly use but 
that it can of course differ between patients indi-
vidually, just as the effect of any illness can differ 
between patients. CRP levels rise within 6-8 hours 
after harmful stimuli and are therefore the quick-
est responder. Quicker than BSE and leukocytes. 
After 24 to 48 hours, it reaches its maximum. With 
its short half-life, CRP responds very rapidly to 
change. But CRP also has its limitations; when 
using solely CRP, no distinction can be made be-
tween infl ammation based on a bacterial infection 
or infl ammation based on a different harmful event. 
Events such as trauma, infl ammatory disease (such 
as rheumatoid arthritis in auto-immune disease or 
auto-infl ammatory disease such as Familial Med-
iterranean Fever), or malignancy3. But together 
with other infl ammatory parameters such as BSE, 
leucocytosis, and procalcitonin we can discover if 
elevated levels indicating infl ammation are being 
caused by foreign pathogens or cellular damage 
due to something else. In addition, a low CRP does 
not exclude bacterial infections and it is not a reli-
able parameter in immunocompromised patients4. 
We also know that CRP rises with age, though the 
exact mechanism is not yet understood, with mul-
tiple theories are being investigated5. Therefore the 
standard reference of < 5mg/l of CRP is not quite 
reliable. Nevertheless, a helpful characteristic of 
CRP is that it does not rise with pregnancy as BSE 
does, and furthermore, CRP can be used as a marker 
for complications during pregnancy. CRP is a very 
helpful tool within gynecology, neonatology, and 
paediatrics3. 

ROLE OF CRP IN CARDIOVASCULAR 
DISEASE
As mentioned above we use CRP as a diagnostic 
instrument in acute illness, but research has 
shown that high sensitivity CRP, can be used as 
a predictive value in cardiovascular disease. High 
sensitivity CRP is still the very same protein but 
its measurement is done differently; it accurately 
detects lower levels of the protein, measuring it in 
the range of 0,5 to 10 mg/L. Low-grade chronic 
infl ammation plays an important part in the pro-
cess of atherosclerosis, which can be used in the 
primary prevention to predict the fi rst Myocar-

dial Infarction in seemingly healthy patients and 
patients with stable Angina Pectoris as well as in 
the secondary prevention as a prognostic tool in 
patients with Acute Coronary Syndromes4.  

CRP: AN ALL-ROUNDER
In conclusion, CRP is a nifty protein, which quickly
and astutely rises with infl ammation. Used every 
day in many different specialisms, CRP measure-
ment is a much-used basic staple within practiced 
medicine. Used for acutely ill patients or, as a 
predictive model, CRP can do it all.

LITERATURE
1. Ansar, W., & Ghosh, S. (2018). Biology of C Reactive 

Protein in Health and Disease. Springer Publishing.
2. Widmaier, E., & Raff, H. (2016). Vander’s Human Physi-

ology (14th edition). McGraw-Hill Education
3. Hooijkaas, H. (z.d.). Handboek medische laboratorium 

diagnostiek. Prelum uitgevers.
4. Van Leusden, H. A. I. M. (2003). Diagnostisch kompas. 

College voor Zorgverzekeringen.
5. Wyczalkowska-Tomasik, A., Czarkowska-Paczek, B., 

Zielenkiewicz, et al. (2015). Infl ammatory Markers 
Change with Age, but do not Fall Beyond Reported Nor-
mal Ranges. Archivum Immunologiae et Therapiae Ex-
perimentalis, 64(3), 249–254.

Welcome to Laboratory 101, the column where we 
will explain everything and anything about labora-
tory tests and results. By showing you the origins, 
biochemistry, and indications of why we use these 
tests, we hope that we can teach you how to apply 
this knowledge in daily practices as a medical 
student or intern. 

C-REACTIVE PROTEIN (CRP) – 
HISTORY AND FUNCTION 
This edition is about the function, concentration, 
and measurement of CRP, also known as C-reac-
tive protein. CRP is an acute phase reactant that 
is part of the infl ammatory response and forms 
a key molecule in the innate immune system1.  
Infl ammation is the protective response to harmful 
stimuli such as pathogens, irritants, and damaged 
cells and sets the stage for inactivation of these 
stimuli and tissue repair. It is not the same as an 
infection, which, by defi nition, refers to the inva-
sion and multiplication of a pathogen within the 
body2. 

Discovered in 1930, the c-reactive protein was fi rst 
isolated from the serum of patients infected with 
pneumococcus bacteria and it was referred to as 
“fraction C”, as it was the third component isolat-
ed. They found that “fraction C”, a non-specifi c 
somatic polysaccharide fraction, showed a pre-
cipitation reaction within the serum of acutely ill 
patients which later rapidly disappeared after the 

crisis was over1. Synthesized in the liver, CRP is 
produced when hepatocytes are stimulated by an 
interleukin. Interleukine-6 to be precise, which in 
turn is synthesized by macrophages and mono-
cytes. It plays an important part in the pro-infl am-
matory pathway by activating the complement 
cascade, which stimulates opsonization, as well 
as inducing the production of cytokines. However, 
the overall effect is anti-infl ammatory as CRP 
could contribute to inhibiting the binding of neu-
trophils to the endothelium and the output of oxy-
gen radicals3.

TRACKING DOWN INFLAMMATION, 
BUT WHAT ELSE?
CRP is a common laboratory test, used by doctors 
to help them track down signs of infl ammation. 
In standard practice, CRP is elevated if above 5 
mg/l. Mildly elevated levels (<40 mg/l) can indi-
cate viral infections or auto-immune diseases such 
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on Cardiovascular Events and Death. N Engl J Med. 
2021;385(12):1067-1077.  
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In the Western World, salt (sodium chloride) intake 
is much higher than recommended. The World 
Health Organization advises consuming no more 
than 5 g/d, while daily salt consumption is usually 
twice as high or more. Salt is not only added for 
a better taste but also used as a food preservative. 
About 10% of the daily salt consumption 
consists of the addition of table salt to dishes. High 
salt consumption is considered a serious health 
threat in the general population, specifi cally, 
because it leads to hypertension—a condition that 
causes ~13% of all deaths worldwide1. Therefore, 
reduction of the daily salt intake is advocated but 
is hard to accomplish—not because of the lavish 
use of table salt at people’s homes, but merely 
due to consumption of processed foods bought in 
grocery stores2. Despite all regulatory advice made 
by policymakers, daily groceries still contain too 
high amounts of salt.

A possible solution might be increasing daily 
potassium consumption, which is usually far 
below the recommended target, by potassium-rich 
foods. Examples are leafy greens, beans, nuts, 
dried fruits, dairy foods, bananas, or avocados. 
High potassium consumption reduces blood 
pressure, even with high salt consumption, 
and many observational studies show that high 
potassium intake is associated with better cardio-
vascular outcomes and lower risk of all-cause 
mortality3. 

Alternatively, changing the composition of regular 
salt by partly replacing sodium chloride for 
potassium chloride may improve health outcomes2. 
Using such a substitute will reduce sodium intake 
and increase potassium intake, while minimally 
affecting food taste, and may consequently kill two 
birds with one stone.

A recent Chinese cluster-randomized controlled 
trial involving 600 villages, including persons 
with a history of stroke or people who were >60 
years of age and had hypertension, studied the 
effect of a salt substitute. The study showed that 
its use signifi cantly reduced the rates of stroke, 
major cardiovascular events, and death by 14, 13, 
and 12%, respectively4. A previously conducted 
Taiwanese study among ~75-year-old veterans, 
showed that the cardiovascular death rate was 
reduced by as high as 41%5. Whether these 
benefi cial effects demonstrated can be attributed 
to lower salt intakes, the higher potassium intakes, 
or both is unknown. Also, translation to the Dutch 
situation, where most of the consumed salt comes 
from processed foods and only partly from added 
salts, might be diffi cult. 

So, how to move forward? Advocating unshakingly 
for the restriction of salt consumption or switching 
to replacement of salt for potassium-rich substi-
tutes? It’s food for thought.
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Last year, an update of the Dutch Society of 
Hematology’s guideline on Waldenström’s macro-
globulinemia (WM) and IgM-related diseases was 
published1. WM is a form of indolent B-cell prolif-
erative disorder with bone marrow involvement and 
immunoglobin M (IgM) paraproteinemia (excess 
monoclonal gamma globulin in the blood)2. WM is 
a rare disease affecting approximately 325 people 
per year in the Netherlands3. Patients may pres-
ent with constitutional symptoms of (lymphatic) 
cancer such as fatigue, weight loss, and night 
sweats. Moreover, the circulating IgM may cause 
hyperviscosity syndrome (HVS), lymphadenop-
athy, organomegaly, or Raynaud phenomena. For 
diagnosis, bone marrow biopsy to confi rm the 
presence of >10% clonal lymphoplasmatic cells 
and blood testing to confi rm high serum levels of 
IgM-M-protein are required1. 

Newly introduced in the guideline is the recom-
mendation for molecular diagnostics on the pres-
ence of the MYD88L265P mutation, present in 
more than 90% of WM patients4. This mutation 
has clinical implications as patients harboring 
this mutation in their neoplastic cells are more 
responsive to BTK inhibitors (such as ibrutinib) 
and T-Cell Receptor-based immunotherapy1,4. It 
also may help differentiate between WM and IgM 
multiple myeloma, since the mutation is always 
absent in the latter.

Currently, treatment decisions are made based 
on clinical features and consensus is still lacking 
for the appropriate treatment for WM. Watchful 
waiting is advised for asymptomatic WM, while 
fi rst-line treatment options for symptomatic WM 
are based on clinical necessity TABLE 1. 

In general, more research on the risk classifi cation 
of WM is needed, and novel treatment strategies 
are recommended to be investigated in a (multi-
center) research setting.
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Hello there! My name is Kevin Yah, 20 years old 
and I am a third-year medical student at the Faculty 
of Medicine, Amsterdam UMC, location AMC. 
Currently, I am writing my bachelor thesis at the 
department of clinical neurophysiology of the 
AMC. As the secretary of this leading journal for 
medical students, I keep in contact with external 
parties via email, keep our site updated, and take 
minutes of our monthly meetings. Additionally, 
supporting other board members belongs to my 
tasks, which I gladly do. I really like the freedom 
we have in our board. There is space for your own 
contribution. For example, I set up ‘AMSj on your 
doormat!’ so that students can receive our journal 
at home. 
 
In my opinion, the Amsterdam Medical Student 
journal (AMSj) contributes to the development of 
future doctors and researchers in different ways. 
We give bachelor and master medical students the 
opportunity to publish their research in our journal. 
At the same time, their articles are professionally 
reviewed by our staff and student reviewers. We 
also organize different events during the academic 
year: journal clubs, How to write your thesis, and 
the Nicolaes Tulp Symposium.
 

In the future, I would like to see that the AMSj 
offers a platform for research internships for med-
ical students. Collaborating with medical study 
associations (for example surgery, cardiology, 
neurology, global health, and emergency medicine 
study associations) also would enhance these pos-
sibilities. Besides that, I would like to release our 
own AMSj-merchandize. In short: there is a lot of 
work to do!

MEET OUR TEAM
40
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TABLE 1 First-line treatment options for symptomatic 
WM1

*: Patients with an IgM concentration >40 g/l, symptoms of HVS, or 
severe lymphadenopathy. A high IgM blood concentration increases the 
risk of an IgM ‘fl are’ under rituximab, which may worsen IgM-related 
complications2. Rituximab monotherapy should therefore be delayed. 
**: Rituximab-bendamustine (R-benda) is a treatment regimen for pa-
tients with high IgM in need of quick treatment responsiveness; after 1-2 
cycles of the oncolytic bendamustine, rituximab monotherapy is add-
ed. Consequently, the risk of an IgM fl are is lower than with rituximab 
monotherapy alone2.

Patient groups Treatment

Patients requiring rapid 
treatment responsiveness*

• Delay of treatment with 
rituximab.

• (Prophylactic) treatment 
with plasmapheresis if 
needed.

• (R)-benda.**

Vulnerable patients:
those for whom the DRC 
scheme would be too toxic, 
such as elderly patients 

• Rituximab monotherapy.
• Ibrutinib.
• Rituximab-bortezo-

mib-dexamethason.

All other patients Dexamethason, rituximab and 
cyclofosfamide (DRC) scheme.
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OTHER ANOVA’S
In this example, we discussed the one-way ANO-
VA, but there are more ANOVA’s. For example, 
the two-way ANOVA tests for mean differences  
between groups for two independent categorical  
variables.4 To illustrate, let’s say that we are also 
interested in the relationship between gender and 
blood pressure. In this case, you want to test the 
relationships of two independent categorical  
variables, that is gender and drug, on the outcome 
of blood pressure. It could be, for example, that the 
effect of drug A depends on gender so that wom-
en experience a greater effect of drug A on blood 
pressure than men. This effect can be tested by the 
interaction term in two-way ANOVA. A related 
model is the Analysis of Covariance (ANCOVA), 
in which you can add a continuous independent 
variable to the categorical independent group vari-
able. For example, you may want to know whether 
not only treatment but also patient age is related  
to the outcome, or control for age differences 
across the treatment groups. In the example trial  
described above, blood pressure would typically 
be measured at several time points. If so, you could 
use a repeated measures (RM) ANOVA when you 
are interested in the effects of drug treatment on 
blood pressure over time. A one-way RM ANOVA 
measures the change in outcome (e.g. blood pres-
sure) over time in the same group of individuals.5 
A two-way RM ANOVA can be used to assess 
the change within groups over time, differences 
between groups, and also the interaction of time 
and group (e.g., does the treatment effect change 
over time?). Thus, the ANOVA methods give you a 
broad variety of options to analyze your data!

LITERATURE
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Imagine you have been working as a medical  
researcher on a project that assesses the effect of 
two different drugs, drug A and B, on hypertension. 
In the past six months, you have been involved in a 
randomized clinical trial to test the effect of drugs 
A and B compared to each other and to placebo 
(drug C) on blood pressure. Let us assume that 
the mean difference in blood pressure between 
the three groups after one month of treatment is 
the primary outcome. Now all that is left is your 
statistical data analysis. The independent samples 
t-test, which can be used to test the difference in 
means between two independent groups, may be 
familiar to you. However, you wonder whether it 
is also possible to test the difference in the means  
between the three treatment groups. In this case, 
the Analysis of Variance (ANOVA) family of 
methods may be of interest for your research  
project.1

A one-way ANOVA can be used to compare the 
means of three or more groups when the indepen-
dent variable is categorical (e.g. drug A, B, and 
C) and the dependent variable (outcome variable) 
is continuous (e.g. blood pressure). The one-way 
ANOVA tests the null hypothesis that all means 
are equal, under the assumption that the dependent 
variable is approximately normally distributed in 
each group and that the groups are independent 
of each other. The F-statistic used in ANOVA is a 
measure of the variance between groups divided 
by the variance within groups. A high F-value thus 
indicates that much of the observed variability in 
the data is attributable to differences between the 
groups rather than differences within the groups. 

You could theoretically also compare mean blood 
pressure between the three treatment groups sepa-
rately with independent samples t-tests. However,  
performing multiple t-tests is problematic because  
it inflates the type 1 error rate.2 For example, 
when comparing three groups with each other, you 
would have to do 3 tests (A vs B, A vs C and B vs 
C), which increases the chance of falsely rejecting 
at least one null hypothesis to about 14% (when 
testing at the conventional 0.05 alpha level and 
assuming that there is no true difference between 
the groups). In contrast, the one-way ANOVA 
can be used to simultaneously test for differences  
between several means. Subsequently, a post-
hoc test can be performed to test which groups 
are actually different while controlling the type 1  
error rate1. If you are interested in the mean differ-
ence in blood pressure between all three treatment 
groups, you could for example proceed with the 
Tukey method.3 If you are only interested in the 
effect of drug A and B compared to placebo drug 
C, you can use the Dunnett method which tests the 
difference of two or more groups compared to one 
control group.3 
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You have an impressive resume with a lot of active 
functions. How do you combine all this work?
I like doing different jobs; the variety keeps it  
enjoyable. Of course, I sometimes wonder if I 
made the right choice in dividing my time. But if I 
could do it all over, I guess I wouldn’t do anything 
different. If you want to be good at both research 
and take care of severe ill patients it will take 
time. Still, you must keep your work- and private 

life balanced; I love my work, but home is more  
important to me and always will be. 

Do you still have ambitions?
No, actually I never had in terms of career. I wanted  
to become a farmer when I was young; I never 
thought of myself in the current position. Before 
I retire, I hope to improve the life expectance and 
quality of my patients and create an inspiring  
atmosphere for my colleagues. As I am privileged 
to work in a great team, I am sure we will succeed 
in this aim.

Do you have any recommendations for future  
researchers reading AMSj?
Young students are currently thinking about their 
career at an early stage, putting themselves under 
a lot of pressure. This is different compared to 
when I graduated. I believe it is important to have 
broad interest, also outside the medical field; don’t  
restrict yourself to do what others might expect 
from you. 

How did your career in research start?
During my internships at the lung department, 
I met a young woman with pulmonary arterial  
hypertension. The physicians told me that this was 
a rare disease I would probably never see again. 
So, I looked it up in my books and found out that 
little was known about this condition. There were 
almost no treatment options and this woman died 
shortly after. The pulmonary circulation turned out 
to be a no man’s land, between the pulmonologist 
and the cardiologist, and hence little research was 
done on the topic. I got the chance to do a PhD 
on pulmonary hypertension in COPD patients 
and went to the university of Pennsylvania in the  
United States to meet people in the same research 
field. I got intrigued by the lung vessels and until 
this day I still am. 

What current research do you perform?
We are currently investigating the treatment of 
right ventricular failure, as this is the main cause 
of the symptoms and death of our patients with  
pulmonary arterial hypertension (PAH). We are 
looking for ways to medically support the right 
ventricle to adapt better. In addition, we do a lot 
of research on novel drugs aimed to reverse the  
disease. Finally, we look to the interaction of these 
potential future therapies on the right ventricle 
since what is good for the pulmonary vessels might 
turn out to be bad for the right ventricle.

How does your research influence your work as a 
lung physician?
Some patients present with symptoms that have no 
connection at first sight, like a patella luxation and 
PAH. Research sometimes provides an explanation 
by connecting these things, in this example a gene 
mutation in the TBX 4 gen causing both PAH and 
small patella syndrome. Much has changed since 
1997 and now. Patients dying within three weeks 

from their diagnosis are rare, but still the prognosis 
of PAH is grim. The patients I see in clinic inspire 
me to move on and initiate new research. 

You collaborate with universities all around the 
world. How is it to work with them?
PAH remains very rare, which drives close  
international collaborations, especially between 
Europe and America and this is just great. The 
painful downside is that although the medical  
opportunities have increased in the past year, many 
people in the world have no access to these drugs 
or interventions, especially people from low- and 
middle-income countries. Pharmaceutical com-
panies have no interest in investments in these 
regions. We try to support research in these areas 
through organizations like the pulmonary vascular 
research institute (PVRI) which stands for access 
to medicine all around the world.

Would you recommend doing a PhD?
If you like research, doing a PhD is definitely 
worth spending four years on; after you will still 
have enough time for working night shifts. I think 
a PhD does not per definition make you a better 
doctor, but it does give you more tools to analyze 
a problem and learns a certain way of thinking; it 
is an addition to your capacities. But it is certainly 
not a prerequisite to be a good doctor.
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A 62-year-old man was presented to the neurology 
outpatient clinic with new-onset tinnitus for 8 
weeks. He told the neurology intern this complaint 
started several days after minor head trauma. The 
tinnitus was described as a thumping sound that 
was in sync with his heartbeat. The sound kept the 
patient out of his sleep but did not interfere with 
his other normal activities. He reported no head-
ache or other neurological symptoms. The intern 
examined the patient and found no abnormalities 
on examination. 

Following the intake, the intern discussed the 
patient’s case with the neurology resident who had 
a single question: “Did you listen to his head?”.  
The disconcerted intern admitted he did not, nor 
even considered the option to do such a thing. 
Together they went back to the patient and the 
resident asked at which point the thumping sound 
was heard the loudest, which was directly behind 
the right ear. Putting their stethoscope on the 
retro-auricular bone, they could hear a fl ow-related 
intracerebral bruit in sync with the heart. On the 
suspicion of a dural arteriovenous fi stula (dAVF) 
a CT-angiography was performed, confi rming the 
presence of a dAVF FIGURE 1. The patient was 
scheduled for angiographic embolization of the 
fi stula. Subsequently, the tinnitus disappeared 
and follow-up Magnetic Resonance Angiography 
(MRA) showed the dAVF was effectively taken 
out of the circulation. 

dAVFs are pathological anastomoses between 
meningeal arteries and venous sinuses in the dura 
mater.1 Although in most cases the cause of the 
dAVF remains elusive, minor head trauma has 
been described as one of the potential causes, just 
as previous venous thrombosis or tumors.1 Patients 
can present with a variety of symptoms including 
intracranial hemorrhage, seizures, and brain ede-
ma due to venous outfl ow fl ow obstruction. Pulsa-
tile tinnitus is one of the less severe presentations 
and in such cases often not only the patient but also 
the doctor is able to hear the thumping sound by 
auscultation of the head. CT or MR-angiography 
enables identifi cation of the dAVF and angio-
graphic embolization is mostly used to close off 
the fi stula.

LITERATURE
1. Reynolds  MR, Lanzino  G , Zipfel  GJ. Intracranial Dural 

Arteriovenous Fistulae. Stroke, 2017; 48:1424-1431.

FIGURE 1 A. Axial CT angiography of the brain showing 
distended veins in the left temporal region, suggestive of 
increased intravenous pressure, B. 3D reconstruction of 
distended veins caused by dural arteriovenous fi stula.
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TEACHABLE MOMENTS

I work at a general practice offi ce, where I 
perform triage by telephone. A few weeks ago, 
a patient arrived at my desk, patiently waiting 
until I had fi nished my call. Slightly frustrated, 
he said that he had been trying to reach us 
for days. After he fi nished the answering 
machine, it did not connect him with the 
assistant. Instead, the call was abruptly ended. 
He had tried several times over two days to 
reach us and then decided he would visit us 
personally. I performed triage, and it turned 
out he was suffering from abdominal pain, 
with no alarm symptoms. I told him to wait 
in the waiting room because the calls kept 
coming and I then joined him to see what 
would happen if his telephone would call us. 
Indeed, the call was ended, and we did not 
hear the telephone ring. It turned out he did 
not understand where to dial the “number 
one” that was necessary to reach the assistant.

It took some time for me to realize that this 
was an incident that could have serious conse-
quences. It is for a reason that “911” or “112” 
is so simple to remember. Patients need to be 
able to reach emergency services easily. It can 
be quite diffi cult for patients to get to speak to 
their doctor, especially if their technological 

or communicational skills are limited. This 
man did not speak Dutch, which contributed 
to this situation. He did not understand the 
tape and did not know what to do to reach 
the General Practitioner. This happens to 
patients in a hospital setting as well. There are 
a lot of telephone numbers, it is not always 
clear which one you should call in a specifi c 
situation. It is understandable that doctors 
cannot be reached directly by patients, but the 
barrier should be lower. More clear communi-
cation on how to reach the assistant, or what 
to do if an emergency happens but the called 
number cannot be reached, should be provided 
to prevent this situation.

I hope that by sharing this experience, you 
may be more precise in your instructions to 
your patients, not only about when to contact 
but also how to contact. 

TEACHABLE MOMENTS
46

Who and how to call? Simple but life saving 
information

Sanne roos1 
1. Faculty oF MedIcIne, aMsterdaM uMc, locatIon vuMc

“This was an incident 
that could have serious 

consequences.”

AMSj Vol. 25  |  December 2021   December 2021  |  AMSj Vol. 25

“Did you listen to his head?”



SPOTLIGHT - TALENT
48

INTRODUCTION
Hi, my name is Floor Timmer, and I am a medical 
student and PhD candidate (MD/PhD program) 
at the Vrije Universiteit Amsterdam and Amster-
dam UMC (VUmc). Prior to studying medicine, I 
obtained a bachelor’s degree in biomedical sciences 
at the University of Groningen, followed by a 
master’s in molecular and cellular medicine at the 
University of Oxford. In 2018, I started the grad-
uate entry medicine program (ZIGMA), which 
offers motivated students with medical-related 
backgrounds the opportunity to obtain a medical 
degree in 4 years; one transition year comprising 
bachelor courses, followed by 3 clinical master 
years with a specifi c research profi le. My current 
PhD research focuses on interventional oncology, 
a branch of interventional radiology. In this article, 
I would like to tell you more about my previous 
and current academic experiences.

RESEARCH INTERNSHIP & NIJBAK-
KER-MORRA PRIZE
Interventional oncology comprises minimally 
invasive local cancer treatments performed 
using image guidance. Irreversible electroporation 
(IRE), a tumor ablation technique, is a CT-guided 
procedure that utilizes electrical pulses to destroy 
tumor tissue via percutaneously placed needle 
electrodes. My research internship focused on 

the fundamental aspects of IRE, specifi cally how 
various IRE-related settings affect the resulting 
ablation zone volume and quality, which are 
key determinants of treatment effi cacy. I greatly 
enjoyed working here and had the opportunity to 
see and assist with numerous IRE treatments. As 
a result of this research project, I was proud to be 
awarded the Nijbakker-Morra Thesis prize. This is 
a national student prize for fundamental or clinical 
research in the fi eld of oncology, awarded in 
support of young researchers and their future 
scientifi c careers. 

Additionally, I was pleased to be offered a PhD 
position to continue my research, under supervi-
sion of my promotor prof. dr. Martijn Meijerink, 
interventional radiologist, and co-promoters dr. 
Hester Scheffer, interventional radiologist, and 
prof. dr. Tanja de Gruijl, immunologist. 

SPOTLIGHT - TALENT
47
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PHD
My PhD project focuses on the use of IRE in 
pancreatic cancer, combining fundamentals with 
clinical research. Previous research from our group 
demonstrated that IRE has the potential to increase 
survival in patients with stage III locally advanced 
pancreatic cancer. In addition, we found that IRE 
can temporarily alleviate tumor-induced immune 
suppression. To leverage this effect, we currently 
combine IRE with local and systemic immuno-
therapy in a phase 1 trial (PANFIRE-3) in patients 
with metastatic pancreatic cancer to potentially 
generate a strong anti-tumor response resulting in 
improved survival.

MD/PHD PROGRAM
If you are interested in starting an MD/PhD, there 
are a few things you should consider. Since a PhD 
is a long-term project (especially when combined 
with studying medicine), you will require a great 
deal of intrinsic motivation and perseverance. 
Therefore, it is key to pick a topic that highly 
interests you. Another important aspect you should 
be aware of is that a PhD requires you to be able 
to work independently. Although you are part of 
a research team, you are responsible for the prog-
ress of your own project. Prior to starting, discuss 
a (rough) outline and timeline of your PhD project 
with your supervisors, so you know what will be 
expected of you in the coming years. If you’re 
motivated and seek an extra (scientifi c) challenge, 
I would defi nitely recommend this program.

PRIOR TO MEDICINE
Prior to studying medicine, I studied life science 
and technology in Groningen, majoring in bio-

medical sciences. For my minor in biomedical 
engineering, I had the opportunity to study abroad 
in Hong Kong for 5 months, for which I was 
granted the Holland Scholarship. Upon fi nishing 
my bachelor’s degree, I pursued a master’s in 
molecular and cellular medicine at the University 
of Oxford for which I was granted a VSBfonds 
Scholarship. My research project in Oxford was 
completely lab-based, focusing on stem cell 
differentiation mechanisms. To be able to be a part 
of a world-renowned institute with a rich history 
was one of the most unique opportunities I’ve ever 
had. I would highly recommend a “study abroad” 
experience. Although I enjoyed doing pre-clinical 
research, I felt that I was missing the clinical 
aspect of (bio)medicine, which is why I decided to 
apply to the ZIGMA program. Thus far, I greatly 
enjoy the clinical side of medicine. In the future, 
I will hopefully be able to combine clinical work 
with research.

MORE INFORMATION
Interested in interventional oncology research? 
Feel free to e-mail me at: 
f.timmer1@amsterdamumc.nl. 

If you would like to know more about the MD/PhD 
program, please contact: 
MDPhDprogramma@vumc.nl.

‘‘I had the opportunity to see 
and assist with numerous 

IRE treatments.’’

FIGURE 1 Schematic representation of irreversibel 
electroporation (IRE)

FIGURE 2 Award ceremony of the Nijbakker-Morra 
price
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the research question and the way to analyze it. 
This way you will not get tied up in discussions 
and possible changes on the question along the 
way. And when doing so, take time to implement 
the above posed FINER criteria and framing 
approaches (TABLE 1 and 2). 

A fi nal practical tip from us on reporting your 
research question. Make sure that when you write 
down your research question in your manuscript, 
this is identical in all parts of the manuscript 
(literally copy-paste). We often see that the aim is 
worded dissimilarly in the abstract, compared to 
the introduction or discussion. The rewording of 
the aims often means that the aim was not clear 
in the beginning or that it was changed during the 
study. In other words, take some time to clearly 
and comprehensively pose and frame the right re-
search question, and copy and paste it throughout 
the manuscript! 

So, take a good hard look at the research 
question(s) you are working on and ask yourself: 
I am asking the right research question in the right 
way? Food for thought. 

Some papers state that over 90% of all papers 
published in scientifi c journals do not pose a good 
research question1. It is important to pose the 
right research question and to frame the question 
correctly, to avoid research waste and bad science 
as well as improve the clarity of your manu-
script. In this review, we will take you through the 
scientifi c literature on how to avoid these com-
mon mistakes, by shortly introducing the theories 
behind posing and framing the right research ques-
tion, supported by some examples. We will end 
with some practical tips taken from our own or our 
colleagues experience. 

First, a short summary on how to pose the right 
research question. One of the most often used 
theoretical frameworks for identifying the right 
question is FINER criteria2, which consists of 5 
criteria as shown in TABLE 1.

A sad example of when things go wrong already 
in this fi rst stage is from the fi eld of osteoarthritis. 
Researchers showed that only 9% of patients 
wanted more research on drugs, yet over 80% 
of randomized controlled trials in patients with 
osteoarthritis of the knee were drug evaluations3. 
In contrast, patients favored research into more 
conservative treatments, such as physiotherapy 
and complementary medicine, and wanted more 
research on education and self-help. In other 

words, many of the research questions posed were 
not relevant or interesting according to what pa-
tients being investigated wanted. So, step 1 really 
is about posing the right research question, by 
following the fi ner criteria, by taking your time 
and talking to patients and their doctors as well as 
researching the literature on what knowledge is 
already out there. 

Next, you want to frame the question correctly. 
This is often done by using the PICOT approach, 
which specifi es the target Population, the Inter-
vention of interest, the Comparator intervention, 
key Outcomes, and the Time frame over which the 
outcomes are assessed. However, each study design 
has its own optimal framing approach. For com-
parative effectiveness studies, PICOT is the 
obvious choice. For other designs, other approaches 
are more appropriate, as stated in TABLE 2.

Framing a good research question is not simple. A 
recent paper also showed that there is lots of room 
for improvement in the stage of posing a research 
question4. Thabane et al showed that of the 313 
randomly selected Anesthesiology papers, 96% 
of articles did not apply the PICOT approach in 
reporting the research question. Unfortunately, this 
is situation is not only present in the Anesthesiol-
ogy fi eld, as for example also in the venous ulcers 
fi eld 97.3% of the articles had poorly framed 
research questions5. So, many researchers frame 
and pose poor research questions, but how can you 
make sure to start your research off with a good 
research question? 

First, make sure that you and your team all agree 
on the research questions before you start collect-
ing and analyzing data. Take time to discuss the 
question, carefully pose and frame your research 
question and write an analysis plan, so that before
hand everybody involved knows and agrees upon 
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TABLE 1

Patient groups

1. Is the research question feasible?

2. Is the research question interesting?

3. Is the research question novel?

4. Is the research question ethical?

5. Is the research question relevant? To scientifi c knowledge, policy 
or future directions.

TABLE 2

Study design Framing approach

RCT Population, Intervention, Comparator, 
Outcomes, Time (PICOT)

Costs or economic 
evaluations

Population, Intervention, Comparator/s, 
Outcomes, Context (PICOC)

Prevalence or incidence 
studies

Condition, Context, Population            
(CoCoPop)

Prognostic studies Prognostic factor and Outcome       
(PFO)

Inspire other students! What 
did you learn? Let us know! 
For guidelines and to submit, 
go to www.amsj.nl
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IS IT POSSIBLE TO COMBINE YOUR 
PHD RESEARCH PROJECT WITH YOUR 
MEDICAL INTERNSHIP? IF SO, HOW 
DO YOU TRY TO COMBINE IT?
Let's not beat around the bush, it was a very busy 
period and I often worried about how to fi nish it 
all. However, I am happy with the results achieved 
and I would recommend the MD/PhD program to 
everyone. The MD/PhD program is a combination 
of full-time research periods and full-time medical 
internships periods. I used the waiting time for in-
ternships for PhD research and during the medical 
internships, I worked 3 evenings a week and every 
Saturday on my PhD research. Therefore, it was 
possible to fi nish both master’s in medicine and the 
PhD in 4 years. I combined the MD/PhD program 
with giving classes to medical bachelor students 
and supervised both bachelor and master students 
with their thesis. Thereby, I was Editor-in-Chief 
(AMC) of AMSj from 2018 till 2020. Due to a 
strict schedule that I made every week, there was 
enough spare time to meet up with friends and 
family.

WHAT ARE YOUR TIPS FOR THE UP-
COMING GENERATION REGARDING 
RESEARCH? 
Don’t hesitate to start with ‘boring’ data manage-
ment at the beginning of your research career. Most 

of us started like that and in my case, it eventually 
led to a MD/PhD program with results to be proud 
of. However, most important is that you have fun 
in what you do and that your friends and family are 
not at the expense of your career.

LITERATURE
1. Kempeneers MA. Clinical course and treatment of 

chronic pancreatitis. https://dareuvanl/search?identifi -
er=311ce2d8-85c7-4d62-a27d-659ab1a5b193 2021.

2. 2. Issa Y, Kempeneers MA (shared fi rst autor), Bru-
no MJ, et al. Effect of Early Surgery vs Endoscopy-First 
Approach on Pain in Patients With Chronic Pancreati-
tis: The ESCAPE Randomized Clinical Trial. JAMA 
2020;323:237-47.
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Andersen DK, et al. Controversies on the endoscopic and 
surgical management of pain in patients with chronic pan-
creatitis: pros and cons! Gut 2019;68:1343-51.

4. 4. Kempeneers MA, Ahmed Ali U, Issa Y, et al. Nat-
ural Course and Treatment of Pancreatic Exocrine Insuf-
fi ciency in a Nationwide Cohort of Chronic Pancreatitis. 
Pancreas 2020;49:242-8.

5. 5. Kempeneers MA, Issa Y, Verdonk RC, et al. Pain 
patterns in chronic pancreatitis: a nationwide longitudinal 
cohort study. Gut 2021;70:1724-33.

A few months ago, on April 23rd, I defended my 
thesis ‘Clinical Course and Treatment of Chronic 
Pancreatitis’. It was the end of some busy years of 
combining medical internships with PhD research. 
And if you ask me now, it was defi nitely worth it, 
and I would do it all the same again.

MD/PHD PROGRAM
It all began in September 2012, when I started 
medical school. From my second year of medical 
school, I participated in research as a student 
assistant at the Department of Surgery, under the 
supervision of Prof. dr. Marja Boermeester and Dr. 
Yama Issa. My (voluntarily) job included assisting 
with the management of study data and inclusion 
of patients for the ESCAPE trial and CARE reg-
istry, which would eventually become important 
parts of my thesis. After fi nishing the bachelor 
of medicine program in 2015, which I ended 
with winning the third AMC best bachelor thesis 
prize, I applied for the MD/ PhD Scholarship of 
the Academic Medical Center Amsterdam and 
fortunately won it. On the fi rst of January 2016, I 
started as a fresh master student, as well as a fresh 
PhD student. After 4 years of combining PhD 
research with medical internships, I graduated on 

August 10th, 2020, and started working as a neuro-
surgical resident (ANIOS) on August 17th at Am-
sterdam UMC (both locations). In the evening 
hours, I fi nished my thesis and eventually defended 
it last April 23rd.

BRIEFLY EXPLAIN THE TOPIC AND THE 
RELEVANCE OF YOUR RESEARCH. 
My thesis is titled: ‘Clinical Course and Treat-
ment of Chronic Pancreatitis’ and consists of 14 
chapters.1 The most important chapter is about the 
ESCAPE trial.2 This is a randomized controlled 
trial in which we compared early surgical treatment 
with the current step-up treatment for chronic pan-
creatitis. It showed that early surgery outperforms 
the step-up treatment with regard to pain relief. 
This was an internationally guideline-changing 
article and we published it in JAMA on January 
2020.2 Other parts of my thesis are based on the 
CARE registry, which is a nationwide registry of 
1500 patients with chronic pancreatitis. We studied 
the natural course of pain, exocrine insuffi ciency, 
and endocrine insuffi ciency (diabetes mellitus) in 
chronic pancreatitis.3-5 See the reference below for 
all other parts of my thesis.2
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From bachelor student-assistant to PhD; a 
challenging journey which was defi nitely 
worth it

M.a. (rens) KeMpeneers, Md phd1,2

1. departMent oF surgery, unIversIty oF aMsterdaM, aMsterdaM uMc
2. departMent oF neurosurgery, unIversIty oF aMsterdaM, aMsterdaM uMc

In the column ‘Spotlight’ we shine a light on students who published their 
research in other journals and (future) doctors who received something 
special, like a PhD title or funding for their research. A few months ago, 
Rens Kempeneers defended his PhD thesis after years of combining medical 
internships with research. We have invited him to tell us more about his MD/
PhD program.

2. departMent oF neurosurgery, unIversIty oF aMsterdaM, aMsterdaM uMc

‘‘Let's not beat around the 
bush, it was a very busy 

period and i oft en worried 
about how to fi nish it all.’’

‘‘However, most important 
is that you have fun in what 

you do.’’
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In one of the newest additions to the Amsterdam 
UMC location VUmc, the in November 2019 
opened Imaging Center (ImC), I ran into Luuk 
Soff ers, one of the Nuclear Medicine technicians 
(NL: Medisch Nucleair Werker, MNW). I asked 
about his normal practices in clinical care and the 
link with research.

What exactly does a nuclear medicine technician 
do?
Well, a nuclear medicine technician basically 
facilitates the nuclear imaging (PET-CT, PET-
MRI, e.g.) requested by different physicians. They 
ensure that a patient is properly prepared, that 
there is enough material (PET-CT tracers, contrast 
material) to conduct the scan and they also contact 
the parties responsible if a problem occurs. 

What is your favorite part of your work?
My favorite part is the frequent contact I have with 
patients, as every patient is different. Each has 
different questions, fears, which require decent 
preparation. For many, the scan is an unknown 
entity requiring explanations. Luckily there is time 
built into the procedures. That is not to say that you 
can care deeply about each contact, as that could 
fully consume your emotional wellbeing. Over 
time you learn to let the emotions associated with 
each case go, but occasionally there is one that is 
really impressive. 

What hit you the hardest during your work here in 
the ImC?
We had a case where a pregnant woman was di-
agnosed with breast cancer requiring a PET-CT 
scan. This had all been discussed, weighed, and 

approved long before the patient came in, but 
despite that, it was still impressive to see, as all 
protocols would normally forbid such scans. The 
amount of radiation used in PET-CT scans whilst 
not dangerous for adults would likely cause last-
ing damage to a developing fetus. In this case, the 
PET-CT was judged to be necessary despite the 
risks, which did have an impression on me. 

Do you also see a lot of research?
Yes, there are various studies all going on concur-
rently. It is one of the more fun things of working 
at the VUmc; the role of research in my work. In 
most peripheral centers you would only ever do 
18F-FDG scans, with the occasional variation of, 
for example, an 18F-DCFPyL scan. Here there is 
a continuous progression of tracers, which allows 
us to see the progress in the fi eld we work in. 
And then, there’s also the variety of participating 
researchers. 

Is it different, working with researchers?
Well, the researchers usually have their own plans 
regarding a study, but over time I have learned, 
whilst they are in control of the study, that it is 
my job to ensure the scan are executed correctly. 
So that is what I focus on. That sometimes 
includes discussions with researchers about what 
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In the Imaging Center of  the VUmc I ran 
into: Luuk Soff ers2, Nuclear Medicine 
technician
 
IntervIewed by wouter van bInsbergen1

1. departMent oF rheuMatology and clInIcal IMMunology, aMsterdaM uMc 
locatIon vuMc.
2. departMent oF nuclear MedIcIne, aMsterdaM uMc locatIon vuMc. 

to do when there is a problem, such as too little 
PET tracer. In those cases, it usually varies per 
researcher what happens. Some make their own de-
cision, others discuss it with a specifi c supervisor, 
and some struggle with the decision. We will help 
until a decision is reached anyway because delays 
in Nuclear Medicine are diffi cult to adjust for, as 
tracers are produced requiring specifi c timing, 
as well as a precise schedule. So that can be a chal-
lenge, but a rewarding one in the end. 

What would you like to see changed, to improve 
research-related issues?
Better preparation for the researchers for any 
potential problems could help prevent unnecessary 
delays and help the researcher. Preparation could 
include pre-discussing exact limits of the required 
volume of the tracer, what to do when patients are 
claustrophobic or diffi cult to position. Another 
interesting addition for researchers and us might 
be a short return after completion of the stud-
ies to present the results. Most of them already 
tell us what has been found or discovered when 
they come back for the next study, but those are 
usually short moments between scans, where a real 
discussion is diffi cult. Therefore, more structured 
feedback between us and the researchers might be 
interesting.

Any fi nal words or thoughts? 
It is a satisfying job to do, patient contact is varied 
and the addition of research is a welcome differ-
ence in the daily workfl ow. 

“The role of  research in 
my work is one of  the more 

fun things of  working at 
the VUmc.” Have an inspirational project 

running or fi nished one? 
Publish it!
See guidelines for submitting 
on amsj.nl.

SH
AR

E 
YO

U
R 

IN
IT

IA
TI

VE
 W

IT
H

 

IM
PA

CT

Luuk Soff er, Nuclear medicine technician



Malaria is one of the leading causes of illness and 
death worldwide, with children under the age of 
fi ve years being the most vulnerable group. In fact, 
in 2019 children aged fi ve years and under were 
accountable for 274,000 (67%) malaria deaths1. 
With Plasmodium (P.) falciparum being the dead-
liest of the malaria parasites, there is a need for a 
safe and effi cacious vaccine2.

In 2015, the RTS,S/AS01 malaria vaccine de-
veloped by PATH and GSK was reviewed by the 
European Medicines Agency (EMA) on its effec-
tiveness and safety2. It is the fi rst vaccine that has 
shown a safeguarding effect against malaria in 
young children. The RTS,S/AS01 focuses on the 
pre-erythrocytic stage of the P. falciparum in or-
der to prevent the development of the blood stage 
disease and to reduce the spread of the malaria 
parasites3. In phase 3 of the clinical trial, 15,459 
young children and infants from seven Sub-
Saharan countries participated. This trial observed 
effi cacy of 55.8% in children aged 5-17 months 
in the fi rst year after vaccine administration. 
Despite the moderate effi cacy, the vaccine showed 
an increased risk of cerebral malaria and meningi-
tis which calls for a safer alternative4. 

A new study conducted a phase 2 clinical trial of the 
R21, Matrix-MTM (MM) malaria vaccine in chil-
dren from 5-17 months in Nanoro, Burkina Faso 
before the seasonal peak of malaria transmission. 
This novel pre-erythrocytic vaccine was adminis-
tered to 450 children that were randomized into 
three groups. The control group received a rabies 
vaccine and the treatment groups received either 
R21/MM with a low-dose adjuvant or R21/MM 
with a high-dose adjuvant. Participants received 
three doses each at 4-week intervals before the 
malaria season. The fourth dose, a booster, was ad-
ministered one year later. Results show that 29.5% 

who received R21/MM with low-dose adjuvant 
and 26% who received R21/MM with high-dose 
adjuvant developed clinical malaria at 6 months. 
In the control group, 71.4% developed clinical 
malaria. In addition, the effi cacy was 74% (95% 
CI, 63-82) in the low-dose adjuvant group and 77% 
(95% CI, 67-84) in the high-dose adjuvant group. 
Effi cacy remained the same in the high-dose group 
after one year of administration. Seven serious 
adverse effects were reported, but were not related 
to the vaccine. The follow-up of this trial is con-
tinuing in a second malaria season to further assess 
the vaccine effi cacy after a booster5. In conclusion, 
the R21/MM vaccine has promising safety and 
effi cacy levels. On October 6, the WHO announced 
their recommendation for wider use of the RTS,S 
vaccine in children in sub-Saharan Africa.
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Hot news: WHO recommends malaria 
vaccination for children in Africa
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Oxazepam is a drug that is a part of the group of 
benzodiazepines. You can recognize most of the 
benzodiazepines by the suffi x ‘-am’. In the Neth-
erlands, oxazepam is being prescribed for patients 
who suffer from insomnia, anxiety, and alcohol 
withdrawal1. In this article, the working mecha-
nism, contra-indications of oxazepam, and more 
will be highlighted.

The working mechanism of the whole benzodi-
azepines drug class is the same. These agonists, 
such as oxazepam, increase the inhibitory effect 
of the gamma-aminobutyric acid (GABA) on the 
GABAA receptor. The GABAA receptor is mainly 
located in the central nervous system (CNS). When 
this receptor is activated, it increases the infl ux of 
chloride ions which will lead to hyperpolarisation 
of the neuron cell membrane. This hyperpolarisa-
tion inhibits new action potentials, consequently, 
this will have an inhibiting effect on the excitation 
of the CNS. This inhibiting effect results in the 
therapeutic potential of benzodiazepines: anticon-
vulsant, anxiolytic, sleep-promoting, and muscle 
relaxant effects. These effects also cause the 
common side-effects of oxazepam which include 
drowsiness, a decline of alertness, confusion, 
fatigue, headaches, dizziness, double vision, loss 
of sensibility, and muscle weakness2. 

In Dutch pharmacies oxazepam is only pre-
scribed in tablet form, the only way to administer 
these tablets is oral. The half-life of oxazepam is 
between 5 and 10 hours3, which means that it is 
relatively short-acting, which is helpful for falling 
asleep, but its effects will have worn off by the 
time the patient awakens again. Furthermore, ox-
azepam is metabolized by the CYP enzymes which 
are in hepatocytes. Taking too high of a dose of 
medicine could have implications for patients with 
liver disease2.

Patients who suffer from myasthenia gravis (MG), 
severe respiratory failure, sleep apnoea, and severe 
liver failure cannot take oxazepam. MG, respiratory 
failure, and sleep apnoea failure are contra-indicat-
ed because the muscle relaxant effect of oxazepam 
will worsen these diseases. As earlier said oxaze-
pam is metabolized in the liver so that is why it is 
contraindicated for patients with liver failure2. If 
this is the case the dose of oxazepam should be 
lowered.

The cost of taking 50 mg of oxazepam in the Neth-
erlands lies between € 0,09 and € 0,26. This cost 
is determined via the defi ned daily dose and that is 
the assumed average maintenance dose per day for 
a drug used for its main indication in adults. The 
difference in price is because prescribing a brand-
name drug is more expensive than prescribing a 
generic drug2,3.

A problem with oxazepam and other benzodiaze-
pines are that the patients who take these meds can 
develop a dependence on them. Most patients who 
take oxazepam for 3-4 weeks are likely to develop 
withdrawal symptoms if they abruptly stop the pre-
scription. To avoid the dependence on oxazepam 
the prescription must not exceed an amount suffi -
cient for 1-2 weeks4. 
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ATTENTION TO PREVENTION
Attention to Prevention is about health care in  
general and preventive care, such as vaccinations, 
but also about eczema and asthma. With the help 
of experiments and stories, we try to challenge the 
students and make them think carefully about all 
kinds of aspects of their lives, such as their diet.

THE FUTURE
Our vision of the future is making SMARTS  
bigger. We want to make more modules and  
include more schools. Now the lessons are made 
only for plus classes in primary school, but in the 
future, we want to implement this in more class-
es, also in secondary school. The main aim is to 
get as many children as possible in touch with 
medicine. We love our work and our study so we 
want to get children excited about our passion. We 
think education is something important, also as a  
doctor. So this is a good moment for us to learn 
how to inform children about medical topics in a 
more understandable way.

Our names are Siham Bakhlakh and Kelly van 
de Winden, respectively president and secretary 
of external affairs of the foundation SMARTS 
since August 2021. We are both medical  
students who think education is very important.  
We got involved in SMARTS, because of social  
media. SMARTS impressed us, so we applied 
after which we were accepted to the new  
management of the foundation. 

MISSION
SMARTS education was founded by four enthusi-
astic medical students from the VU University in 
Amsterdam in 2016. The organization was set up 
to stimulate children and bring them into contact 
with medical-related education. We missed this 
basis when we were young, so we started medical 
education blindly. So, we think the initiative from 
SMARTS is very important to teach children what 
medicine is and to let them find out if it suits them. 

For now, we contribute to plus-class education in 
primary schools from fourth grade to eighth grade. 
We do this on the basis of modules, consisting of 
different lessons, spread over a number of weeks. 
Every week we start a new topic and provide an 
educational, but above all challenging experience.

SMARTS use lessons from self-developed mod-
ules. At the moment we have three modules that 
we teach. A series of lessons consists of five  
lessons, followed by a concluding outing. We’ll 
introduce the different modules to you below and 
we added some pictures from the past years to give 
you an impression of our work. 

AN ORDINARY PERSON
An Ordinary Person is a module that mainly deals 
with how the human body normally works. Some-
thing different is covered every week. There is a 
lesson about digestion, but also a lesson about the 
senses. We try to challenge the students by asking 
them a lot about their own ideas and experiences 
and by having them do a lot of experiments. For 
example, we let children practice with sutures 
and vena punctions. In addition, we bring things 
with us, like the human body, so the students can  
practice dissecting. This way they learn more 
about the functions of the human body. We also 
imitate a hospital, for example, where the children 
have to answer questions or save lives to get to 
the finish. These are just a few examples of many 
things we do.

ANYONE SICK? DO NOT PANIC!
In this module, attention is paid to acute situations, 
such as burns and bleeding. On the basis of stories, 
questions, and experiments, we try to teach the  
students more knowledge about these situations in 
a fun way.

INITIATIVES WITH IMPACT INITIATIVES WITH IMPACT
5857

SMARTS Foundation

sIhaM baKhlaKh1 and Kelly van de wInden2

1.  MedIcal student, aMsterdaM uMc locatIon aMc
2. MedIcal student, aMsterdaM uMc locatIon vuMc

‘‘With the help of  experi-
ments and stories, we try to 

challenge the students.’’
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EXPLANATION
The presented patient experienced progressive 
angina pectoris by minimal effort and during rest 
(experiences symptoms when waking up). Ret-
rosternal chest pain during rest is an indication 
to refer patients to the cardiology emergency de-
partment.  These symptoms can be caused by an 
acute myocardial infarction (NSTEMI/STEMI) 
which requires immediate medical treatment. The 
fi rst assessment involves the electrocardiogram to 
assess whether or not ST-segment elevation is 
seen. In this patient, ST elevation was not seen on 
the ECG and therefore the diagnosis of a STEMI 
was not correct. If a patient is diagnosed with a 
STEMI, acute intervention by means of an inva-
sive coronary angiography is required. To differ-
entiate between unstable angina pectoris and an 
NSTEMI, the troponin of the patient was obtained. 
Given that the cardiac biomarker was not elevated, 
the diagnosis of NSTEMI was incorrect. With the 
working diagnosis unstable angina pectoris, the 

patient was referred for invasive coronary angi-
ography which confi rmed the diagnosis by demon
strating an almost total occlusion of the LAD (or-
ange arrow). This is caused by severe stenosis 
just after the branch of the LM (green arrow). All 
patients that are suspected of having unstable 
angina pectoris, an NSTEMI, or a STEMI should 
receive medical treatment and should undergo 
invasive coronary angiography to determine 
whether coronary artery disease is present and if 
a percutaneous coronary intervention is required1.

LITERATURE
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vascularization. 2019. European Heart Journal.
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EXPLANATION
Evaluation of thoracic lines and tubes is a funda-
mental skill in radiology. Unique in neonates is the 
use of umbilical arterial and venous catheters. In 
this case, an UVC is used for vascular access. It 
should pass through the umbilical recess into the 
left portal vein, through the ductus venosus into a 
hepatic vein, and the inferior vena cava. However, 
the tip of the UVC is advanced in the left atrium 
through the patent foramen ovale. This malposi-
tion is dangerous as it can induce arrhythmias. 
Furthermore, an endotracheal tube is seen that ide-
ally should be less deep in the trachea, midway be-
tween the clavicula and the carina. The nasogastric 
tube, on the other hand, is correctly placed in the 
esophagus with the tip in the stomach.1 

In the interpretation of pathology on a neonatal 
chest X-ray, it is important to distinguish between 
preterm and full-term neonates. IRDS, also known 
as hyaline membrane disease, occurs almost ex-
clusively in premature infants. It is caused by the 
lack of surfactant, produced by mature pneumo-
cytes, which keeps the alveoli from collapsing. 
Radiographic characteristics include reduced lung 
volume, ‘ground-glass’ appearance, increased 

opacifi cation, and air bronchograms. BPD is a 
chronic lung disease of prematurity due to pro-
longed high-pressure mechanical ventilation and 
high inspired oxygen volumes. On a radiograph it 
might look similar to IRDS, however, BPD has a 
more ‘bubbly’ appearance. Meconium aspiration 
and a wet lung, also known as transient tachypnea 
of the newborn (TTN), are more commonly seen in 
full-term neonates.2,3
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Answers 'A case of  acute 
chest pain'

salIna novIn and pepIjn a. van dIeMen

Answers 'A premature 
neonate in respiratory 
distress'

anne s. KonIng and proF. MarIo Maas

Answer options Q1
A.  Umbilical venous catheter (UVC)
B.  Umbilical arterial catheter (UAC)
C.  Nasogastric tube (NGT)
D.  Peripherally inserted central catheter (PICC)
E.   Endotracheal tube (ETT)
 
Answer options Q2
A. Yes
B.  No, it has advanced too far through the patent 
  foramen ovale
C.  No, the catheter took the wrong turn in the portal 
  venous system

Answer options Q3
A.  Bronchi fi lled with air
B. Bronchi fi lled with fl uid

Answer options Q4
A. Wet lung  
B.   Bronchopulmonary dysplasia (BPD)
C. Meconium aspiration
D.   Idiopathic Respiratory Distress Syndrome (IRDS)

Correct answers: 1A C E, 2B, 3A, 4D

Answer options Q1
A. Unstable angina pectoris
B.  Stable angina pectoris
C.  Sore muscles after a session of table tennis 
D.  Acute myocardial infarction (STEMI/NSTEMI)

Answer options Q2
A. In a STEMI ECG, ST depression is seen and in an 
  NSTEMI ECG, ST elevation and T top inversions  
 are seen
B.  In a STEMI ECG, ST elevation is seen and in an 
  NSTEMI ECG, ST elevation is not seen
C.  In an NSTEMI ECG, ST elevation is seen and in a 
  STEMI ECG, ST elevation is not seen
D.  In an NSTEMI ECG, T top inversion is seen and in 
  a STEMI ECG, ST elevation is not seen

Answer options Q3
A. Right coronary artery 
B.  Left main
C.  Circumfl ex artery
D.  Left anterior descending artery

Correct answers: 1A, 2B, 3D
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