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P-hacking, data dredging, data fishing. These
terms imply use of data mining to uncover patterns
in data that can be presented as statistically significant, without first devising a specific hypothesis
as to the underlying causality.1 An example: the
number of people who drowned by falling into a
pool correlates with the number movies Nicolas
Cage appeared in from 1999 to 2009 (r=0.67).2
This seems bizarre but these kind of practices, in
a far more subtle way of course, occur in research
groups. Data files are thoroughly analyzed in the
hope of finding significant results. P-hacking is
often followed by HARKing (hypothesizing after
the results are known), which defies the founding principles of empiricism.3 The hypothesis and
method get altered after the results are analyzed
instead of the other way around. The incentive for
this behavior is driven by many factors; for instance by the amount of pressure to publicize and
journals mostly publishing positive results. These
malpractices have already been described in statistical literature in the previous century, but the
awareness slowly seems to increase in medical sciences. Different solutions to tackle these problems
are named; using ‘clinical relevance’ instead of
‘significant’ results, preregistering research plans
before collecting data and all kinds of statistical
solutions.4 I would like to encourage students to
study these ideas and to be critical about their
own actions and the actions of fellow researchers.
To set an example, the Amsterdam Medical Student journal (AMSj) tries to be critical on their
authors and will always value a solid methodology over positive results. Once again, we are
proud to present you our next edition. In this
edition S.L. Verhaart reviews the safety and efficacy of CTLA-4 checkpoint inhibitors in the
treatment of cancer. Besides, we would like to
welcome back J.J.K. van Diemen. She presents
a case report about the enduring relationship of
clinical presentation and troponin-T. Our international colleagues from New Zealand contributed
with a special ‘Crossing Borders: From Aotearoa
to Amsterdam’ item, in which insight is given
about a medical system 18.000 kilometres away.
Nearing the end of my period as Student

Editor-in-Chief (AMC), we are excited to welcome Rens Kempeneers as my successor. Combining his clinical rotations with an PhD program in Surgery gives him the complete package
to become a great Student Editor-in-Chief. I
would like thank all the authors who contributed the past one and a half year to this amazing initiative and wish you all a bright future.
Michiel Schuijt
Student Editor-in-Chief (AMC)
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Measuring the differences in telehealth versus conventional
care for patients: a review

Pubmed: “telehealth” AND
“diabetes” n=1381

only clinical trials n=237

M.J. Roest1, N. P. Moens2
1. Vrije Universiteit Medical Center, Amsterdam, The Netherlands
2. Vrije Universiteit Faculty of Earth and Life Sciences, Amsterdam, The Netherlands

in the past 5 years
n=122

ABSTRACT

B a c kg r o u n d The prevalence of diabetes has doubled in the past thirty years. Patients with chronic diseases consume the majority of health care costs. Telehealth has proven to reduce overall costs and improve clinical
outcomes. This study aims to compare health outcomes of diabetes patients effectively depending on periodic
interventions (conventional care) versus those using a cloud-based electronic health management platform (telehealth/remote monitoring).
M e t h o d s Pubmed was searched. Only RCT’s (n=12) were used that conducted research regarding the
use of telehealth versus conventional care of diabetes (type 1 and 2) patients. These trials were reviewed and
compared. Differences in clinical data (HbA1c, lipid profile, BMI, weight, waist circumference, blood pressure,
kidney function), lifestyle behaviour and quality of life were noted and evaluated on the basis of significance.
R e s u lt s A total of 12 articles were found. The most frequently used outcomes were HbA1c (12/12), lipid
profile (6/12), blood pressure (6/12), body mass index (5/12) and questionnaire scores regarding psychological
wellbeing (5/12).
C o n c l u s i o n Telemonitoring seems to have a positive effect on patients including health, lifestyle and
psychological wellbeing. HbA1c displays the most significant result but lipid profile control also demonstrated
promising outcomes. Additional research is required regarding lifestyle behaviour and kidney function.

INTRODUCTION

In the Global Report on Diabetes (2016) the World
Health Organization published that the prevalence
of diabetes worldwide has risen to 422 million patients in 2014.4 This number has doubled from 1980
onwards and it unveils the increasing prevalence of
diabetes as a chronic disease. Patients with a chronic disease consume most of healthcare costs.5 The
rising prevalence and costs are two main indicators
that diabetes care requires more research. Usage of
telehealth and remote monitoring in heart failure
patients could, after initial investment for technology, reduce costs on the long term.19 Telehealth
has also proven to reduce health care utilization
of patients with chronic diseases including diabetes.6 Several studies have considered the effect of
telehealth, but all studies use different parameters.
Therefore, finding a correlation between telehealth
and clinical outcomes is complicated. Traditionally, clinical parameters, like HbA1c level, lipid
profile, BMI, blood pressure and kidney function
are considered essential in the evaluation of dia-

betes care. Additionally, lifestyle interventions
are recommended for diabetes type 2 patients.12
Furthermore, quality of life also plays a crucial
role.22 With regards to the focus on patient centred care, these last two subjects seem relevant
to explore. The American Diabetes Association
considers these three components highly relevant
to the medical evaluation of diabetes patients.
Consequently, this study has categorized the measurements in clinical data, lifestyle interventions
and quality of life. This review aims to uncover
how the health outcomes of diabetes patients can
be measured effectively when comparing periodic interventions against the use of telehealth.

METHODS

To find out how to measure health improvements
regarding differences in diabetes care, we searched
for trials that compared conventional care and
telehealth on outcome parameters. In total three
searches were performed in Pubmed. After finding suitable trials, additional articles were found
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NOT “pregnancy”
n=9

AND “adult”
n=93

AND “remote”
n=26

NOT “diagnose”
n=8
remaining after reading
title and abstract n=4

Snowball technique
n=4 + 4

Included articles
n=12

Figure 1 Shows the search strategy used on pubmed. The Mesh terms that were used for this studye were: ‘diabetes mellitus’, “diabetes therapy’, ‘diabetes diet therapy’, ‘diabetes prevention and control’, ‘electronic health record’,
‘telehealth’, ‘tele-monitoring’, ‘self care’, ‘remote monitoring’, ‘costs’. Two major subjects were excluded, ‘pregnancy’
and ‘children’. The articles were screened on the primary outcome of HbA1c levels. Three searches were conducted to
find the total of twelve studies.

using the snowball technique (see figure 1).
The publication dates ranged from 2006 to 2016,
however most of the articles were published in
2015. Patients had to have diabetes type 1 or 2.
Eligible studies had to evaluate HbA1c and work
with a form of telehealth or remote monitoring.
The HbA1c was not used as a Mesh term, the selection was made by reading the title or abstract.
Every study had to measure secondary outcomes
as well, regarding lifestyle (psychological well-being, exercise, nutrition intake) or clinical data
(BMI, weight, LDL) besides the HbA1c parameter, which is still considered the most important measure in diabetes care. Studies including
pregnancy diabetes and studies regarding pre-

vention of diabetes were excluded. The outcomes
were categorized in clinical data, lifestyle interventions and quality of life. All outcomes were
compared and evaluated based on significance.

RESULTS

Twelve articles were found in the Pubmed database. These articles predominantly used patients
diagnosed with diabetes type 2. Three studies also
included patients with type 1 diabetes.9,11,16 There
were no studies that only included diabetes type
1 patients. Every study used a form of text massaging in combination with a web portal to keep
track of data. In all studies the HbA1c level was
the primary outcome. Secondary outcomes such as
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BMI, lipid profile, lifestyle and quality of life were
measured in various ways. Graph 1-3 show the
measured parameters and the significant findings.
HbA1c

Nine out of the twelve studies found a significant
reduction of HbA1c in the intervention group
compared to the control group.7,9,11,14-16,20,21 Quinn
et al18 used four different groups, a conventional
care group, a coach-only-group, a group primary care provider portal (PCP portal) and a group
that used that PCP portal and got decision support. There was no difference between the three
intervention groups. Steventon et al20 only found
a significant HbA1c improvement when adjusting for confounders like age, sex, blood pressure
and other baseline characteristics. Quinn et al.18
did show a difference in HbA1c but when adjusted for baseline characteristics these findings were
not significant anymore. Overall, HbA1c is positively affected by the use of remote monitoring.
Secondary outcomes
Clinical data

Additional outcomes in clinical data regarding overweight (weight, BMI, waist circumference) were only considered in seven out of the
twelve trials (see graph 1). Wayne et al23 did
take into account the weight, BMI and waist
but, did not include data on blood pressure and
lipid profile. The only studies that measured
all factors were Davis et al and Harno et al.7,11
Weight, BMI and waist circumference of the intervention groups did not improve significantly.
Lipid profile

Tang et al21 display a significant better LDL control
compared to the control group but no differences
in blood pressure or weight or cardiovascular risk.
This was also the case in Davis et al.7 Quinn et
al18 also considered lipid profile and blood pressure. There was a great decline in both parameters, but no significant differences were found
compared to the conventional care group. This
was also the case in study by Greenwood et al.10
Body Mass Index

Wayne et al23 did find a significant reduction in
weight and waist circumference, but not in BMI.
Other studies did not find any differences in blood

pressure, lipids or BMI in the groups.13,15,16 Fountoulakis et al9 did not find a significant change of
BMI between the different intervention groups.
Kidney function

Davis et al7 was the only study that included the
albumin-to-creatinine ratio as an outcome parameter, but no significant difference was found.
Lifestyle modification

The change in BMI, weight, lipid profile and
waist circumference are coherent with nutrition changes and exercise (see graph 2) and
consequently no specific outcome parameter.
It was submitted in the technology of five
trials.7,13,18,20,21 In these trials patients had to register
their food intake in the application or take pictures
of every meal.23 Holmen et al.13 questioned the patients about their physical activity and nutritional
habits, but showed no significant differences between any of the three groups. The rest of the studies
joined the nutrition management with self-management, quality of care and quality of life. All other
lifestyle factor changes were evaluated in questionnaires and thus provide no clear result of the
impact telemonitoring has on lifestyle behaviour.
Quality of life

Psychological wellbeing and QoL were measured
by questionnaires (see graph 3). Three out of five
trials used the Short-form health survey to evaluate quality of life.10,15,23 Other questionnaires used,
such as ‘summary of diabetes self-care activities
measure’10,16 and ‘Health education impact questionnaire’13, are similar to the Short-form health
questionnaire. These questionnaires also provided
an overview of the health and impact of diabetes
due to having different domains but have less focus on quality of life as the Short-form health survey (SF health survey). Nicolucci et al15 used only
the SF health survey of 36 questions to examine
the mental and physical health of their patients.
After 12 months a significant difference was
identified regarding physical functioning and
limitations due to emotional and mental health
problems. The Mental Component Summary score,
summary of the Short Form list, also showed significant difference. The others combined multiple
questionnaires.
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Graph 1 Clinical data

Graph 2 Lifestyle

Graph 3 Quality of life
Graph 1-3 These graphs depict the number of studies that used a certain parameter
(blue=measured) and in how many studies a significant influence was found
(red=significance). Twelve studies were used in total.

DISCUSSION

The most used health improvement indicators in
the twelve reviewed trials were HbA1c (12), lipid
profile (6), blood pressure (6), BMI (5) and quality
of life (5).
By only including trials that covered HbA1c levels as a primary outcome, it is evident that you
might disregard other trials that are conducted
in this field of research. For this literature study
it was necessary to make a distinction in all the
trials that were conducted. In further research
this should not be an inclusion requirement
to minimize the possibility of selection bias.
Renal disease develops in 50% of diabetes type
1 patients and microalbuminuria arises in diabetes type 2 patients when their blood glucose is

poorly managed.8,2 Despite this knowledge, only
one trial mentions the albumin-to-creatinine ratio.7 It is important to keep measuring the renal
function and we recommend including renal function in future research to diabetes.17 Since blood
sugar level and kidney function are correlated, an
improved HbA1c might also indicate a less reduced kidney function. Future research will have
to find out if kidney function is affected as well.
All trials used questionnaires for quality of life and
depression. Most of the trials used the Short-Form
health survey. However, due to different parameters
used, it is hard to compare these studies. Depression
scales were not affected, but satisfaction scales were
significantly different. This sounds promising and
therefore mental health improvement in relation to
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telemonitoring deserves further empirical study.

CONCLUSION

HbA1c should be included in research and development of technology regarding diabetes care and telehealth. Nine out of twelve studies showed a significant improvement when using an electronic platform.
Lipid profile parameters do show promising figures
for the use of telehealth. Lipid profile control increased significantly in 50% of the studies conducted.
Quality of life was affected significantly in
one of the five trials. Depression scales were
not affected at all. The satisfaction scale,
however, increased in almost all studies of
which two studies showed significant change.
In conclusion, HbA1c should be measured in
future studies and the effect of telehealth on lipid profile, quality of life and kidney function
should be examined. Blood pressure and body
mass index seem not to be affected by telehealth.
These two factors are important for people’s
health in general so they should be measured but
they will not be affected by remote monitoring.
Scientific value

Even though not all clinical parameters show a
significant improvement, telemonitoring seems to
have a positive effect on the way patients experience their illness.
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Tonsillectomy and its implications for anesthetic
management
S. Rozemeijer, B. Bossers

Many children with complaints of upper airway obstruction undergo a tonsillectomy. Dr.
Sluder (1865-1928) first described this procedure in 1911, which includes the use of a blunt
guillotine.1 He was able to remove both tonsils in less than 10 seconds. General anesthesia
was extremely dangerous at the time. Therefore,
this technique was performed in non-intubated children, mostly with the use of local anesthetics, and sometimes without any anesthetics.
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Richtlijn ‘Ziekten van adenoïd en tonsillen
in de tweede lijn’. 2014.

Over many years, Sluder’s method made way for a
nowadays daily used dissection technique in which
intubation is necessary. In this procedure, a free
airway is guaranteed throughout the whole operation. Moreover, the surgeon is able to perform the
tonsillectomy more carefully, and as a result the hemostasis of the operational area can be monitored
more precisely. However, this technique is more
cumbersome and has an increased procedural time.
Sluder’s operation is still performed in some
Dutch hospitals. Current guidelines recommend
that his technique should only be performed in
non-intubated children by competent anesthesiologists and ENT specialists.2 The airway is
considered unsafe due to the possibility of aspiration of tissue and blood. Moreover, this very
painful stimulus is performed during sub-anesthetic threshold values of volatile anesthetics,
which may lead to acute laryngospasm, resulting
in a ‘cannot ventilate’ situation in a patient without intravenous access. In addition, anesthesiologists lose their competence as this method disappears in their education. Thus, in our opinion,
the classic dissection technique is ought to replace
Sluder’s operation in non-intubated children.
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The enduring relationship of clinical presentation and
troponin-T
J.J.K. van Diemen¹, V.F. van Dijk²
¹ Department of Internal medicine, VU university medical center, Amsterdam, the Netherlands
² Department of Cardiology, St. Antonius medical center, Nieuwegein, the Netherlands

Summary

A 50-year-old female without any illnesses in her past medical history was referred to the emergency room, because of chest pain and a marginally elevated positive Troponin-T. An electrocardiography (ECG) did not demonstrate ST segment deviations and detailed history was atypical. Hereupon, instead of a coronary angiogram, an
exercise electrocardiogram was performed which showed no signs of myocardial ischemia. Five weeks later, at
follow-up, a CT-calcium scan was completely normal. The predictive value of troponin
assessment is discussed.

Background

The 2015 ESC Guidelines for the management
of acute coronary syndromes in patients presenting without persistent ST-segment elevation states
that: “A combination of criteria is required to
meet the diagnosis of acute myocardial infarction
(AMI), namely the detection of an increase and/
or decrease of a cardiac biomarker, preferably
high-sensitivity cardiac troponin, with at least
one value above the 99th percentile of the upper
reference limit and at least one of the following:
1.
2.
3.
4.
5.

Symptoms of ischaemia;
New or presumed new significant ST-T wave
changes or left bundle branch block on 12lead ECG;
Development of pathological Q waves on
ECG;
Imaging evidence of new or presumed new
loss of viable myocardium or regional wall
motion abnormality;
Intracoronary thrombus detected on angiography or autopsy”.1

In other words, the (non-)presence of high-sensitivity cardiac troponin makes or breaks the diagnosis of non–ST-segment elevation myocardial
infarction (NSTEMI). However, with the arrival of high sensitive cardiac troponin, even small
elevations can be detected. Although this might
improve sensitivity, it simultaneously decreases
specificity and as such more false positive values

may occur. The differential diagnosis of increased
levels of troponin-T is extensive and also includes
benign causes, including sport activities. Over the
last 10 years several studies and/or case-series
have reported a detectable increase in troponin-T
levels after endurance exercise.1-4 The elevation
is most likely related to leakage of troponin from
the cardiac myocyte membrane rather than myocyte necrosis in AMI.2 Here we report such a case.

Case presentation

A 50-year-old healthy female was referred by her
general practitioner to the cardiac emergency due
to intermittent chest pain and a marginally elevated positive plasma troponin-T of 0.017 ug/L.
Upon arrival she had complaints of recurring
chest pain. The ECG was within normal range,
more specifically no ST-segment deviation was
noted (figure 1). Consequently, she was diagnosed with a non-ST-elevation myocardial infarction (NSTEMI). Furthermore, there was an
intermediate GRACE risk score of 122. In brief,
a GRACE risk score assesses the risk of death
among patients with acute coronary syndrome.
The patient was admitted to the coronary care unit
for heart rhythm monitoring and scheduled for a
coronary angiography. However, the next day,
an extended history was conducted. It revealed
that she had run a marathon prior to the day of
admittance, while not experiencing any chest
pain during that endurance. In addition, the chest
pain appeared to be related to the intake of food.
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Figure 1 ECG of the patient at arrival at the emergency department

Subsequently, a diagnosis of NSTEMI was
deemed highly unlikely. An exercise electrocardiogram did not show signs of myocardial
ischemia and it was decided not to pursue with
a coronary angiogram. Therefore, instead of a
coronary angiography we scheduled an outpatient follow-up with a CT-scan calcium score.

greater. Subsequently, this weighted score is than
multiplied by the area of the coronary calcification.
As a result, after the sum of every calcification the
given total is the CAC score. High scores show a
significant association with the medium- or longterm occurrence of major cardiovascular events.6

Differential diagnosis

Four weeks after discharge the patient was
back at the emergency room with hematemesis, most likely related to the ingestion of acetylsalicylic acid, which was subsequently discontinued. One week later the CAC-score had
been determined and was zero, meaning there
were too few calcified atherosclerotic coronary lesions to cause symptoms of heartburn.

Upon arrival the main differential diagnosis focused on acute coronary syndrome (ACS). However, taking into account the atypical chest pains and
the finding of another plausible explanation for the
elevated troponin-T (i.e. endurance exercise) this
seemed less likely. Together with a normal exercise ECG the diagnosis ACS was rejected. Instead
atypical chest pain based on reflux was considered
the working hypothesis, which indeed responded
well to treatment with a H2-receptor antagonist.

Treatment

Despite having ruled out a cardiac cause for her
chest pain, the patient was prescribed acetylsalicylic acid 80mg once daily as a precaution, until
the results of a planned coronary artery calcium
(CAC) score by CT-scan was known. A CAC-score
is calculated using a weighted value attached to
the highest density of calcification in a given coronary artery. The density is measured in Hounsfield
units, and score of 1 for 130–199 HU, 2 for 200–
299 HU, 3 for 300–399 HU, and 4 for 400 HU and

Outcome and follow-up

Discussion

This case illustrates the everlasting challenge of
the distinction between chest pain related to either
cardiac ischemia or gastric complaints. As a result,
the unnecessary prescription of acetylsalicylic acid
led to an adverse event: a potentially dangerous
gastro intestinal bleeding. In hindsight, a careful
history at presentation could have ensured an earlier correlation between the physical endurance
the day before and the current complaints, again
emphasizing its vitality for proper medical care. In
addition, when confronted with lab results, such
as troponins, careful consideration of the corresponding clinical scenario remains important, as
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false positive levels may occur and subsequently
cause either an (wrongful) over-diagnosis of AMI,
or lead to unnecessary additional medical tests.

Take home message

•

•
•

Make sure you know the patient- and case
history in detail. Furthermore, repeat a
(minor) patient history and physical examination, especially if there is doubt;
Always treat a patient, not a laboratory value;
Every action, as minor as it may seem, has
certain risks and complications. Therefore,
always consider the evidence at hand and the
possible up- and downsides.
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High intelligence is
inversely associated with
problems related to ADHD
D. Simons, P. Koning

Rommelse N, Antshel K, Smeets S, et al.
High intelligence and the risk of ADHD and
other psychopathology. Br J Psychiatry.
2017;211(6):359-364

Abstract

B a c kg r o u n d High intelligence may be associated with positive (adaptive, desired) outcomes, but
may also come with disadvantages.
Aims
To contribute empirically to the debate
concerning whether a trade-off in IQ scores exists
in relation to attention-deficit hyperactivity disorder
(ADHD) and related problems, suggesting that high
intelligence - like low intelligence - increases the risk
of ADHD.
M e t h o DS Curves of the relation between IQ
score and ADHD problems were fitted to questionnaire data (parent, teacher, self-report) in a population-based study of 2221 children and adolescents
aged 10-12 years. Externalizing and internalizing
problems were included for comparison purposes.
R e s u lt s Higher IQ score was most strongly related to fewer attention problems, with more rater
discrepancy in the high v. average IQ range. Attention
problems - but only minimally hyperactivity/impulsivity problems - predicted functional impairment at
school, also in the higher IQ range.
C o n c l u s i o n s Attention problems in highly
intelligent children are exceptional and affect school
performance; they are therefore a reason for clinical
concern.

Background

High intelligence scores have been associated with
positive outcomes, such as better behavioural,
cognitive and emotional control in addition to
good academic performance and improved mental and physical health and mortality.1 However,
several studies have found high intelligence scores
and superior school performance to correlate
with a predisposition towards developing bipoAMSj Vol. 11 | April 2018
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lar disorder, psychosis and schizophrenia.2-4 For
attention-deficit hyperactivity disorder (ADHD)
it is argued that high intelligence is inherently
related to high activity levels, low impulse control, boredom, frustration and poor attention span.
Although, it has also been stated that these problems are not characteristic for ADHD as they are
non-pervasive and solely specific for situations
that evoke boredom and frustration. Conversely,
it is hypothesized that ADHD is underdiagnosed
in highly intelligent individuals as high intellect
may mask ADHD problems and cognitive deficits.
These opposing hypotheses have been heavily debated and not studied methodically. For this Expert
Opinion article, the methodology and relevance
of the first large general population based study
on the relation between intelligence and ADHD
problems related to ADHD will be reviewed.

Review

The study aims to provide empirical evidence for
reciprocity between high IQ scores and ADHD by
utilizing the TRAILS population cohort, which
has followed 2230 individuals in the northern part
of the Netherlands from early adolescence into
adulthood. IQ scores have been tested and ADHD
related problems, such as attention problems, hyperactivity-impulsivity, externalizing problems
and internalizing problems have been scored. Contrary to hypothesis, a linear inverse relation was
found between IQ scores and attention problems,
externalizing and – to a lesser extent – hyperactivity-impulsivity and internalizing problems.
A large unselected population-based sample, the
use of multiple raters (parent, teacher and self-scoring) for problems that are related to ADHD and
the use of multiple continuous IQ score measures
instead of arbitrary cut-off points are among the
strengths of the study. The use of multiple raters helped discern whether attention problems
existed among children in multiple settings.
On the other hand, the use of only questionnaire
data instead of diagnostic interview data may result in bias. Furthermore, there are several limitations concerning the reliability of the IQ scoring.
Firstly, only two IQ tests were used to assess the
IQ of subjects. It is argued that these IQ score
estimations appeared valid, however, as they
correlated strongly with school performance and
socioeconomic status. Secondly, the influence of

attention disorders on IQ test performance remains
unknown, possibly resulting in depreciation of
IQ scores in children with severe attention problems. To mitigate this, only IQ tests that did not
depend on the working memory were used, which
may in turn cause overvaluation of IQ scores
in children with severe attention problems, although the inverse relationship between IQ score
and attention problems seems to disprove this.
Thirdly, children of non-Dutch parents had significantly lower IQ-scores, suggesting that language problems may influence IQ score results.
Concerning the added value of the study, doubts
are raised on the relevance of the study; the article has not clearly motivated the importance of
settling the debate on the association between
high intelligence and the existence of ADHD
and related problems. It only states that attention problems are a reason for clinical concern.

Conclusion

The discussed study is of fair methodological
quality. The study population is large and unbiased, accounts for both attention problems in
school and at home and uses continuous IQ score
measures instead of arbitrary cut-off points. There
are limitations concerning the reliability of IQ
tests however, which may lead to confounding
among different population characteristics. The
study does not clearly motivate the relevance
of settling the debate on whether high intelligence can be associated with attention problems.
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TRIAL AND ERROR

Understanding an uncommon fracture
Rosalie Beekman, Merijn Bijlsma

Pain and swelling on the backfoot
J. Opperman, M. Maas

“No, our family is not supported by a social worker.” Jesse’s mother is visibly annoyed now. “Jesse*
is a very energetic child, but we are doing fine.”
Jesse, a heated, whining toddler of 16 months old,
showed up at the emergency department in his pyjamas tonight. His mother explained that his leg
got stuck between the bars of his bed. Now it hurts
badly, and the emergency physician found a spiral
shaft fracture of the tibia on the X-ray. Our conversation becomes increasingly unfriendly, and after
fifteen minutes, she loudly screams that she is not
a criminal and takes Jesse home. Communication
has broken down making it impossible to further
investigate the worries of the emergency physician about possible abuse. We feel forced to report
the case to the national child protection agency.
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A 42-year old female patient presented with
chronic pain and swelling on the backfoot.
What can be the diagnosis?
a.
Achilles tendinopathy
b.
Sever disease
c.
Heel spur
d.
Haglund deformity

A spiral fracture in a child this age with this presentation warrants a suspicion of abuse.1 “How are the
family circumstances?” and “Can Jesse go home
with his mom safely?” are important questions to
ask. However, the reason for asking these questions should be explained clearly and with sensitivity, before embarking on this line of questioning.
We tried again with 2-year-old Thijs* who presented with a spiral shaft fracture of the tibia some
years later. His father told the physicians that he
slipped on a football and twisted his leg. However, the emergency physician is unsure about the
trustworthiness of this story. He explains: “As you
might have heard on the news, there are many cases of child abuse in the Netherlands. Unfortunately,
doctors miss most of these cases. I am not saying
that your son’s fracture was caused by something
other than his fall, but his fracture is uncommon
and quite severe for tripping over ball. If we don’t
ask some difficult questions in these cases we will
keep missing those rare cases of abuse. Therefore,
I believe further investigation is needed and your
cooperation is required.” Thijs’ father frowns.
Then, he nods and says: “I understand”.
* All names are used in a fictitious manner.
AMSj Vol. 11 | April 2018
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Fundamentals and diagnostic challenges of viral hepatitis
T. Kortlever, K. de Wit

Viral hepatitis is one of the leading causes of
liver cirrhosis and hepatocellular carcinoma
worldwide.1 Although the incidence rates in the
Netherlands for viral hepatitis are low, the inhabitancy of populations from high-risk areas (sub-Saharan Africa, Asia) and the intensified travel habits of the Dutch population towards such places
warrants adequate knowledge of this topic.2,3
In addition, screening for an acute hepatitis B
infection or a lingering chronic infection is advisable in immune-deficient patients, who are for
example receiving chemotherapy, biologicals,
or high-dose corticosteroids and are therefore
at risk of developing a severe hepatitis or significant interference with therapeutic schemes.4
Correct interpretation of serological markers of
hepatitis B may however be quite a challenge.
For these two reasons, this article will provide an
insight in the most important characteristics of
hepatitis A, B, C, D, and E, and will focus specifically on the diagnostic challenges of hepatitis B.

Characteristics of viral
hepatitis

While it is tempting to discuss the multiple forms
of viral hepatitis alphabetically, remembering each
pathogens’ characteristics is easier if two groups
are distinguished: the faeco-oral (A and E), and
blood-transmitted viral hepatitis (B, C, and D).
In both hepatitis A and E, the virus is transmitted
via contaminated food, water, and saliva.5,6 Infection is associated with poor sanitation facilities and
overcrowding. The clinical course of hepatitis A is
similar to hepatitis E, although hepatitis E often has
a longer incubation time (3-8 weeks compared to
2-4 weeks in hepatitis A), and symptoms may persist longer. Patients will feel unwell, and may suffer
from nausea and anorexia. Virus particles may then
already be detectable in serum and faeces. Four
weeks after infection, some patients develop jaundice, at which point IgM HAV and IgM HEV (for

patients with hepatitis A and E respectively) can be
found in serum. Most patients will recover 6 weeks
after infection and will not develop any long-term
complications. However, hepatitis E does have a
10-20% mortality rate in pregnant women, and
patients with pre-existing liver disease or HIV.
The common denominator of hepatitis B, C, and D
is transmission via blood. In hepatitis B, infection
may also occur via saliva, during labour, in utero, and sexual intercourse (especially in men who
have sex with other men), while this is rarely seen
in hepatitis C. The clinical picture of acute hepatitis B features anorexia, nausea, and jaundice after
an incubation period of 1 to 5 months. The majority of patients will clear the virus. Some may develop hepatic failure in severe hepatitis, while 1-10%
may develop a chronic infection. Hepatitis D is an
incomplete RNA virus that needs the shell of hepatitis B particles. Therefore, infection with hepatitis D will only occur as a co-infection of hepatitis
B, or as a superinfection of chronic hepatitis B.
Acute hepatitis C is often asymptomatic, and
most patients with hepatitis C will present years
after infection with signs of a chronic infection, as up to 90% of infected patients develop
chronic hepatitis C. This may eventually lead
to cirrhosis, which can cause liver cancer or decompensated cirrhosis. Serological abnormalities found in a chronic hepatitis C infection are
often an elevated ALT and anti-HCV antibodies.

HBsAg

HBV-DNA

Anti-HBs

Anti-HBc

Susceptible

-

-

-

-

Hepatitis B vaccinated, immune

-

-

+

-

Hepatitis B exposed, immune

-

-

+

IgG+

Acute hepatitis B infection

+

+

-

IgM+

Chronic hepatitis B infection

+

+/-*

-

IgG+

Table 1 serological markers of hepatitis B
*depending on viral replication activity

tibodies produced by the immune system can be
found. Presence of anti-HBc and anti-HBs antibodies indicates (recent) exposure to the hepatitis
B virus, regardless of clearance or persistence of
the virus. In contrast, detection of HBsAg after
6 months of infection may indicate chronic infection. Finally, positive anti-HBsAg titres and
absence of other abnormalities indicates that this
person has been vaccinated against hepatitis B.
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Conclusion

Viral hepatitis can be divided in types that are
transmitted faecal-orally (A and E), and types that
are commonly transmitted via blood (B, C and
D). Since relapse of chronic hepatitis B is a dangerous complication in immune-deficient patient,
it is recommended to screen specific serological
markers before starting certain therapies. Diagnostic markers can distinguish between the different phases of (previous) infection or vaccination.
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Diagnosing hepatitis B

In order to interpret serological markers in hepatitis B, it is vital to know when different markers are excreted (see table 1): in acute infection,
HBV DNA particles will be detectable from 1
month after infection up to 4 months. In the same
window, proteins at the surface (HBsAg) and the
core (HBcAg) of the virus are present, as well as
(IgM) anti-HBc antibodies. If the host is able to
clear the virus, HBsAg and HBcAg proteins will
disappear, and (IgG) anti-HBc and anti-HBs an-
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Dr. N.W.C.J. van de Donk

Winner of the Swammerdamprice 2017
Interviewed by J. Tettero

Area of expertise: Multiple Myeloma, Monoclonal gammopathy of undetermined significance
(MGUS), Smouldering multiple myeloma and immunotherapy.
How did your career as a researcher develop?
‘My career as a researcher began in Utrecht before
I started with my internships. The structure of the
study medicine was different back then. I received
the title Drs. after my first four years of medicine.
It was ordinary to do your two years of internships
afterwards, but I chose to work first as a researcher.
The research itself focussed on multiple myeloma.

Curriculum vitae
1976
Born
1995-99 Medicine: University of Utrecht
1999-03 PhD, thesis focused on new treatment 		
strategies for multiple myeloma
2011
Registration as internist-haematologist
2011-13 Postdoc at Dana-Farber Cancer institute at
Boston
2014
Haematologist at VU university medical
center Amsterdam
Current position:
Internist-Haematologist at VU medical center,
Amsterdam

‘‘If you do not like research,
do not do it.’’

‘‘We need different kind of
doctors and therefore
doctors with a different set
of skills.’’
You received the Swammerdamprice in 2017.
What does this price mean to you?
‘I got the price for the translational research that
I performed in a large research team. I received
the award, but it is of course a reward for the
whole team. We looked at how several novel antibodies can be applied to kill multiple myeloma
cells and how resistance against them arises. The
award-money will be used to continue and expand
the research.’

I enrolled in a PhD program after one year of research. My promotion took part mainly in the laboratory performing flow cytometry, protein related
techniques, PCR and so on. We tried to develop
new treatment options for multiple myeloma by
inhibiting protein modifications.
I continued doing research during my specialization and I received a fellowship from KWF after
I graduated as an internist-haematologist. I went
to Dana-Farber Cancer institute at Boston, which
is the cancer hospital of Harvard University. The
aim of my scientific research was to find out how
cancer cells develop resistance to immunotherapy.
I returned to Utrecht after two years. VU medical
center offered our team more research possibilities
and therefore we moved to Amsterdam.’

Why did you choose multiple myeloma as research
subject?
‘My first research was in multiple myeloma and
interested me from the first moment. Mainly because it is easy to take cancer cell samples of blood
and bone marrow. You can examine these samples
in the laboratory and perform all kinds of tests.
Treatment and research in myeloma does not solely focus on killing the cancer cells, since there are
many ways to eradicate the cancer by targeting the
tumor microenvironment. The environment of the
tumor plays an important role as it supports tumor
growth and protection against chemotherapy and
other apoptotic stimuli. Moreover, the immune
system is often inhibited in cancer patients and it’s
modulation can also be a strategy for anticancer
therapy. The research team in Utrecht was very
stimulating and inspirational, that made me very
enthusiastic as well!’

Niels van de Donk, MD, PhD is a haematologist at the VU
university medical centre in Amsterdam. In 2017 he received the Swammerdam price, which is a prestigious prize
for medical researchers and clinicians in the Netherlands.
The award is allocated by the Dutch Society of Haematology to a talented researcher younger than 45 years in the
field of haematology.
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centage of people that we can cure nowadays is
around 10-15%. I think that we can fulfil this goal
by immunotherapy such as daratumumab and new
forms of treatment such as specific antibodies that
can attract T-cells to a tumor or CAR T-cells. Research is making a lot of progress. There are more
new medicines for multiple myeloma approved by
the FDA (US Food and Drug Administration) and
EMA (European Medicines Agency) during the
last years than for any other form of cancer. That is
why multiple myeloma is used as a model on how
to develop new medicines/immunotherapy for other types of cancer.’
Can you give the students a Do and Don’t based
on the experience you gained during your research
career?
Do: ‘If you find a topic you like, then keep on doing things that are related to that subject. Do not
switch too much between topics. If you stick to
one thing, you eventually will become an expert
in it, no matter how small or big that subject might
be. It could be a specific disease, therapy or even
a protein.’
Don’t: ‘If you do not like research, do not do it. Do
not invest your time into a PhD just to get into a
specialization. Rather spend your time developing
other skills, such as managing, educating or patient
care. We need different kinds of doctors and therefore doctors with a different set of skills.’

What are your expectations for the future?
‘The prognosis for multiple myeloma has improved significantly. The median survival has increased from 1-2 years to 7 years in the last fifty
years. But there is still a big difference between
patients with an indolent form and an aggressive
form. I hope that we find new immunotherapy
treatments through research that will not only
increase the median survival but also increase
the cure fraction of multiple myeloma. The perAMSj Vol. 11 | April 2018
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From Aotearoa to Amsterdam
L.Z.J. Williams1, G.A. Kristono2, C. Haran3, H.E. Di Somma4
Academic Editor, New Zealand Medical Students’ Journal
Reviewer, New Zealand Medical Students’ Journal
3
Outgoing Editor-in-Chief, New Zealand Medical Students’ Journal
4
Features Editor, New Zealand Medical Students’ Journal
1

2

Introduction

Kia ora! A collaboration between the New Zealand Medical Students’ Journal (NZMSJ) and the
Amsterdam Medical Student Journal (AMSJ) has
allowed us to share with you the experiences of
medical school in New Zealand (NZ). Below is an
overview of the NZ medical curriculum, research
and travel opportunities, written by a reviewer and
the academic editor of the NZMSJ.

Medicine in New Zealand

The Bachelor of Medicine and Bachelor of Surgery (MBChB) in NZ is a six-year course that can
be undertaken either in Auckland at the University of Auckland or in Dunedin at the University of
Otago (Figure 1).
Entry

Entry into the MBChB programme at both medical schools can occur through undergraduate or
postgraduate entry, or the alternative category
(Otago only). Undergraduate entry is through a
preliminary general health sciences year at both
universities, which also serves as the first year of
the MBChB degree. The alternative category is for
students who have finished a previous degree but
no longer meet the requirements for postgraduate
entry, have a masters or doctoral degree, and/or
have professional health experience.1 A small percentage of international students are also accepted
annually. Together, approximately 300 medical
students are accepted at each university every year.
To ensure equitable access to medical education,
both medical schools also have special entry categories for Māori, Pacific Island and rural students.
Māori are NZ’s indigenous population, and Pasifika (those with ancestry from the Pacific Islands)
are another important population group. Training

Māori and Pasifika doctors ensures our workforce best represents our diverse population in NZ
and honours our founding document, Te Tiriti O
Waitangi (The Treaty of Waitangi), and our other
constitutional arrangements and treaties with the
Pacific Islands. Te Tiriti O Waitangi is a document
containing principles on which the Māori chieftains and The Crown agreed upon to establish a
national state and Government.2 Today, this Treaty
is not only incorporated into our health sector, but
also other Governmental sectors such as the justice
system.
The rural entry category ensures equitable access
for students living rurally and helps to address
workforce shortages in rural regions, so that everyone, whether living urban or rurally, has the same
access and quality of healthcare.3
Curriculum Structure and the NZ Public
Health System

The first three years of medical school are pre-clinical, where the focus is on theoretical knowledge.
Both universities teach the pre-clinical component
by organ systems, using a combination of lectures,
laboratories, tutorials and self-directed study. Otago medical students spend their pre-clinical years
in Dunedin, and Auckland students in Auckland.
Both universities teach medicine with a holistic
approach using the biopsychosocial model, and
have Māori and Pasifika cultural teaching to ensure equity in the provision of healthcare in NZ.
The final three years are clinically-focussed and
involve attachments in general practice, and medical and surgical specialties within the NZ public
health system. The public health system is heavily
subsidised by the NZ government, with the intention of providing affordable and accessible healthcare.4 The healthcare in each region is governed by
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Figure 1 Map of New Zealand.13

Figure 2 Map of New Zealand with approximate location of each district health board.14

a district health board (DHB), of which there are
20 in NZ (15 in the North Island and 5 in the South
Island).5,6 Agreements have been set between the
medical schools and DHBs for the placement of
clinical students.

Plenty and Taranaki sites.

Clinical students at Otago are allocated across
three DHBs: Southland, Canterbury, and Capital
and Coast (located in and around Dunedin, Christchurch and Wellington, respectively). The students
often spend all three years in that one DHB. A select number of students are able to spend their fifth
year in a rural town as part of the Rural Medicine
Immersion Programme.
Each year Auckland clinical students are allocated to one of the eight North Island DHBs: Northland; Waitemata; Auckland City; Counties Manukau; Waikato; Bay of Plenty; Lakes and Taranaki.
Auckland students are typically not allowed to
spend two consecutive years in the same DHB,
and must spend one year in a major urban centre.
As with Otago, there are rural immersion programmes available to Auckland students in their
fifth year; these are based at the Northland, Bay of

While there are no DHBs that accept students from
both Auckland and Otago, medical graduates are
able to apply for work in any DHB regardless of
where they studied.

Research

Compulsory Research in the Curriculum

NZ medical students receive some exposure to research through a number of mandatory aspects of
the curriculum. Examples across the two universities include evidence-based medicine assignments
and presentations, critical appraisal of journal articles for clinical case histories, and public health
projects.
Optional Research Experiences in
Curriculum

Students who are interested in research are able to
undertake other research opportunities alongside
medical school. Most commonly this is in form of
a summer studentship: a supervised research project, supported financially by grants/scholarships,
and completed over 10-12 weeks over the summer
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break (November to February). These projects are
popular amongst medical students, with ~120 and
~87 medical students at Otago and Auckland, respectively, completing summer studentships annually.7
At both medical schools, there is an option for students to undertake a research project for their elective, and also in informal settings.
Bachelor of Medical Science (Honours) and
PhD

At both universities, there is an option to undertake an intercalated research year, known as the
Bachelor of Medical Science (Honours) (BMedSc(Hons)). More detail about the BMedSc(Hons)
programmes has been recently published in the
NZMSJ.7 At Otago, if a student takes the BMedSc(Hons) between third and fourth year, they have
the option to take another year off and upgrade
an Honours project to a PhD, although very few
choose to do this.7 The student will then continue
to finish their PhD during the summer breaks between their clinical years and during their elective
period in sixth year.8 An MBChB-PhD option is
not formally available at Auckland.9
Academia after Medical School

A greater proportion of doctors are involved in
research during their training, as many specialty
training programmes now have a compulsory research requirement.10,11 This research component
is usually fulfilled via the completion of small
research projects or clinical audits. Despite this,
only a small proportion of medical school graduates pursue a career as a clinical academic, where
it is common to take time out (3 years) to complete
a PhD.12
For an overview of clinical academia in NZ, the
authors recommend issue 25 of the NZMSJ.

Social Experiences

Social events for medical students are organised
by regional and national medical student associations. The regional associations organise social
events during ‘Orientation Week’ and during the
semester, such as the annual ball events. The New
Zealand Medical Students’ Association organises
events annually, including: the Sports Exchange
(an inter-university sports competition), NZMSA

Conference (a popular 3-day event for NZ medical students), and Clinical Leadership Forum. Besides these social events, students can participate
in clubs and societies run by the regional medical
student associations, the university’s student association, outside of the university, and/or clubs independently established by medical students.

Travel Opportunities in the
Curriculum

Otago

Students have several opportunities to travel. Aside
from out-of-town placements during clinical years,
Otago students are sent to a small town for a week
during their third year to visit local community organisations and understand how the health system
interacts with the community. Most students travel internationally for their 12-week elective. They
can choose to travel to one destination or divide
their time between two places for six weeks each.
Auckland

Auckland students have the opportunity for travel
during their selective, which is a six-week placement in their fifth year, in any discipline the student chooses. Students usually travel to Australia
but there are some students who get the option for
international travel. Auckland students also get an
eight-week long elective, during which the student
can travel internationally.

•

Conclusion

There are undoubtedly differences between the
medical curriculums in NZ and Amsterdam, but
even between the two medical universities in NZ
there are differences in terms of clinical placements and research experiences. We hope this
insight into the NZ medical curriculum has been
useful for those who are interested in the NZ curriculum or intending to complete their elective in
NZ.

•
•
•

University of Auckland: https://www.fmhs.
auckland.ac.nz/en/faculty/for/international-students/electives.html
University of Otago Wellington: http://www.
otago.ac.nz/wellington/study/electives/
University of Otago Christchurch: http://
www.otago.ac.nz/christchurch/study/otago013588.html
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from: https://www.racp.edu.au/trainees/assessments/
work-based-assessments
Royal Australasian College of Surgeons. Guide to SET
[Internet]. 2018. Available from: https://www.surgeons.
org/media/24795641/gdl-2016-guide-to-set-booklet-v1.
pdf
Windsor J. Is an Academic Career for you? New Zeal
Med Student J. 2017;(25):7–8.
Image detail: Map New Zealand, BohWaz (2014).
Retrieved on 28 January 2018 from https://commons.
wikimedia.org/wiki/File:Map_New_Zealand-en.svg#file.
Free art licence.
Image detail: Map New Zealand, BohwaZ (2014).
Retrieved on 28 January 2018 from https://commons.
wikimedia.org/wiki/File:Map_New_Zealand-en.svg#file.
Free art licence.
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ARTICLE

A cramped feeling

Safety and efficacy of CTLA-4 checkpoint inhibitors in the
treatment of cancer

M. Nazir, M. Hollmann

S.L. Verhaart1

Question

Case

A 66-year-old man presented with acute respiratory disfunction a few days after he completed
his 3 week antibiotic treatment for a Legionella
pneumonia located in the right lung. An X-ray
showed that the right lung was compressed
(Figure 1). Based upon these findings a chest
drain was placed, 1,5 L of fluid was drained, and
the drain was left in situ. Clinically, the patient
improved significantly, had a lower work of
breathing and required less O2-support, though
he still felt cramped. During physical examination breath sounds on the lower right side were
reduced and a new X-ray was made (Figure 2).

What can be done to improve the clinical conditions of the patient?
A. Conservative, there is already a major decrease
in pleura effusion
B. Pharmacological treatment with antibiotics
C. Retraction of the drain to resorb the last
amount of pleural fluid
D. Intubate the patient

1. Vrije Universiteit Medical Center, Amsterdam, The Netherlands

ABSTRACT

B a c kg r o u n d Checkpoint blockade therapy has become a new pillar in the treatment of cancer. The first
FDA (Food and Drug Administration) approved checkpoint inhibitor was ipilimumab, a cytotoxic T-lymphocyte
antigen 4 (CTLA-4) inhibitor, beneficial in the treatment of advanced melanoma. The aim of this review is to
assess the safety and efficacy of CTLA-4 checkpoint inhibitors.
M e t h o d s A literature search on PubMed, Web of Science, Embase and the Cochrane Library was
conducted.
R e s u lt s Ipilimumab has proved to be an effective treatment against advanced melanoma. It showed prolonged overall survival and a better response rate. Ipilimumab can induce durable responses lasting for over a
decade. There is a plateau phase in the survival curve after three years. Treatment naïve patients have a better
overall survival when compared to pretreated patients and also retreatment with ipilimumab effective. Overall,
the response rate is approximately 10%. Treatment related adverse events (AEs) occurred in 80% of the patients,
grade ≥3 AEs in 20%. These severe AEs were mostly colitis, diarrhoea and fatigue. Colitis and hypophysitis are
the main immune related adverse events and 0.5% of patients died because of treatment related adverse events.
C o n c l u s i o n CTLA-4 blockade is an effective therapeutic option. However, because of the high
toxicity, suboptimal response rate and high costs, more predictive biomarkers are needed to select patients responding to this durable treatment.

INTRODUCTION

Figure 1 X-ray made a few days after completing antibiotic treatment for a Legionella pneumonia.

Figure 2 X-ray made to objectify the clinical
improvement of the patient after leaving the drain in situ.
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Cancer can escape the immune system by
misusing the peripheral tolerance.1 The purpose
of peripheral tolerance is to prevent autoimmunity with checkpoints.2 One of these checkpoints
is cytotoxic T-lymphocyte antigen 4 (CTLA-4).3
CTLA-4 plays a role during the early immune
response. To activate T-cells, the T-cell receptor (TCR) needs to be able to recognize antigens
presented in major histocompatibility complexes
(MHC) by antigen presenting cells, such as dendritic cells (DCs): signal 1. Co-stimulatory signalling is obligatory for the activation of T-cells. This
occurs when B7 on DCs binds to CD28 on T-cells:
signal 2. When both signals occur, the T-cell gets
activated (see Figure 1).2 Peripheral tolerance
strikes when CTLA-4 is upregulated on the T-cell.
CTLA-4 has a higher binding affinity to B7 and
gives an inhibitory signal to the T-cell and thereby
activation is blocked. This negative feedback can
be undone by CTLA-4 blockade and thereby the
anti-tumour immune response improves.4
In 2013, cancer immunotherapy was called out to

be the breakthrough of the year. This was mostly
due to the rising of checkpoint inhibitors against
CTLA-4 and programmed death 1 (PD-1).5 The research towards these checkpoint inhibitors is going
rapidly with already three different types of these
checkpoint inhibitors being FDA (Food and Drug
Administration) approved: ipilimumab, pembrolizumab and nivolumab. Ipilimumab was the first
and only approved CTLA-4 checkpoint inhibitor.
Nowadays, CTLA-4 inhibitors are surpassed by
PD-1 checkpoint inhibitors since these have a favourable efficacy and safety profile.6 However, it
is important to take note of ipilimumab since it is
still expanding its treatment areas. In July 2017,
ipilimumab expanded its FDA approval for advanced melanoma (2011) to also include paediatric
patients of 12 years and older. The combination of
ipilimumab and nivolumab is being FDA approved
for advanced melanoma (2015) and investigated in
other types of cancer such as renal-cell carcinoma.7 Thus, ipilimumab still has an important role
in the treatment cancer.
Tremelimumab, another CTLA-4 checkpoint in-
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Figure 1 A T-cell is activated by a DC in the lymph
node when both signal 1 (MHC presented tumour antigen
binding to TCR) and signal 2 (B7 binding to CD28) are
occurring and CTLA-4 binding B7 is blocked by ipilimumab.
Abbreviations: MHC = major histocompatibility complex,
TCR = T-cell receptor, CTLA-4 = cytotoxic T-lymphocyte antigen 4

hibitor, has failed to prove its efficacy. Ipilimumab
is given at a dose of 3 mg/kg every 3 weeks for 4
cycles. The costs of treatment are approximately
70.000 euros. The failure of tremelimumab and
high costs of ipilimumab once more underlines
the merit of a review regarding these checkpoint
inhibitors. Thereby, primary endpoints are objective response rate (ORR), median overall survival (OS), median progression-free survival (PFS),
adverse events (AEs) and immune related adverse
events (irAEs). Secondary endpoints are response
duration and responsive subgroups.

METHODS

In this review, empirical articles were searched for
in PubMed, Web of Science, Embase and the Cochrane Library. The search was divided into two
aspects: CTLA-4 checkpoint inhibitor (ipilimumab and tremelimumab) [1] and cancer treatment
[2]. MeSH and free text terms were collected for
these two aspects and truncation, phrases, Boolean operators, nesting and filters were applied (see
Supplementary Table 1). The search conducted
was aspect 1 AND aspect 2. This resulted in a total of 463 articles found on PubMed and 15 articles in the other used databases. Inclusion criteria
were: empirical, fully accessible English articles,

articles mainly about efficacy of CTLA-4 checkpoint inhibitors in relation to cancer treatment and
animal studies providing additional information.
Studies of all sorts (trials, pooled studies, cohorts,
both prospective and retrospective) were included when providing usefull information regarding
the subject. Exclusion criteria were combination
therapies, reports with less than 5 patients, primarily biochemical articles and phase I clinical
trials restricted to safety. Because of feasibility,
a selection of 20 out of the remaining 39 articles
was made based on relevance, impact factor of
the journal, publication date and methods. These
20 articles included 10 articles concerning clinical
trials and 10 articles approaching the side effects
of CTLA-4 checkpoint inhibitors. The search was
terminated on October 16th 2016. The “snowball
method” was used, meaning finding relevant articles throughout reviews, for the introduction and
discussion section. Since the original search was
somewhat outdated, the snowball method search
was terminated on January 19th 2018 providing
better future perspectives and thereby a better
framework for the results.

RESULTS

CTLA-4 blockade clinical trials

In the first phase III trial of ipilimumab for metastatic melanoma, Hodi et al. (2010) compared ipilimumab with gp100, which is a promising cancer
vaccine since there was no accepted standard of
care (N=676). The ORR was 11% vs. 1.5% and the
median OS 10.1 months vs. 6.4 months, respectively (hazard ratio [HR] 0.66; P=0.003). Median PFS
was similar, hence ipilimumab reduced the risk of
progression by 36% compared to gp100 (HR, 0.64;
P<0.001).8 Importantly, many studies found durable responses to ipilimumab in advanced staged
melanoma patients.9–13 Schadendorf et al. (2015)
showed with a pooled study of multiple phase II
trials (N=1,861) a plateau in the survival curve at
3 years with survival up to 10-years in some patients. The 3-year OS rate was 22% of 1,861 patients. This is in line with another phase III study
(N=676) showing 2- and 3-years OS rates of both
25%10. Lebbe et al., (2014) showed a 5-year OS
rate of 17.0% (N=40). In this study, the plateau
phase was also described at approximately 3 years
whereupon 82.6% of the survivors were still alive
after five years. Similar results were found by Wol-
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Study

Number of subjects

Study type and method

Schadendorf et al., 2015 1,861 melanoma patients

Key findings median
ORR

OS

pfs

10 Phase II/III
n = 965 ipilimumab 3mg/kg
n = 706 ipilimumab 10mg/kg
n = 190 ipilimumab other doses

-

11.4
11.1
12.4

-

n = 604 treatment-naive
n = 1,257 pretreated

-

13.5
10.7

-

13%
38%

-

-

11%
10%

12.6
10.7

-

Robert, Schadendorf,
Messina, Hodi, &
O’Day, 2013

31 retreated melanoma patients

Phase III
n = 23 Ipilimumab 3mg/kg + gp100
n = 8 Ipilimumab 3mg/kg

Ribas et al., 2013

31 retreated melanoma patients

Phase III, 1:1
-Tremelimumab 15mg every 90 days
-Standard care chemotherapy (temezolomide or dacarbazine)

Hamid et al., 2011

82 mostly pretreated melanoma
patients

Phase II, 1:1
-Ipilimumab 3mg/kg
-Ipilimumab 10mg/kg

7.5%
12%

12.9
11.8

2.63
2.56

Hodi et al., 2010

676
pretreated melanoma patients

Phase III, 3:1:1
-Ipilimumab 3mg/kg + gp100
-Ipilimumab 3mg/kg
-gp100

5.7%
11%
1.5%

10.0
10.1
6.4

2.76
2.86
2.76

Chung et al., 2010

47 pretreated colorectal cancer
patients

Phase II
-Tremelimumab 15mg/kg

2.1%

4.8

2.3

Downey et al., 2007

139 pretreated melanoma
patients

-Ipilimumab different doses ± peptide
vaccination

17%

15.7

2.9

Table 1 Main results of CTLA-4 inhibitor clinical trials, all patients have unresectable stage III or IV disease. Abbreviations: ORR = objective response rate in percentages, median OS = overall survival in months and median PFS =
progression-free survival in months

chok et al. (2013) in again another pooled study
(n=487). Here, 84-100% of survivors at three years
were still alive after four years. The plateaued OS
curve at four years was corroborated in another
pooled study (N=177) conducted by Prieto et al.
(2012).
Schadendorf et al. (2015) found a median OS of
13.5 months in 604 treatment-naive patients compared to 10.7 months in 1,257 pretreated patients.
They also found a 3-year OS rate of 26% in treatment-naive patients and 20% in the pretreated patients. The previously named study of Lebbe et al.,
(2014) also showed an improved 5-year OS rate
for treatment-naive patients of 37.7%. A retrospective analysis by Thompson et al. (2012) showed an
even greater difference between 53 treatment-naive and 62 pretreated patients with a median OS
of 30.5 months and 13.6 months respectively.14
Some responding patients were eligible for retreatment when they progressed. The ORR was 6 of 31

(19%) in retreated patients.15
Another CTLA-4 inhibitor tremelimumab, failed
to demonstrate efficacy in a phase III trial for melanoma patients when compared to chemotherapy.16
Tremelimumab also failed to show efficacy in metastatic colorectal cancer (CRC) in which only 1 of
47 patients had a partial response.17 Royal et al.
(2010) described ipilimumab in a phase II trial for
metastatic pancreatic adenocarcinoma, but unfortunately, there was only 1 delayed response in 27
patients.18 Table 1 gives a summary of results of
phase II and III trials.8,11,15–17,19,20 As shown in this
table, the overall ORR of ipilimumab is approximately 10%.
CTLA-4 blockade related side effects

Treatment related AEs occurred in approximately
80% of patients treated with anti-CTLA-4 antibodies.8 irAEs occurred in 51-61% of patients.8,21,22
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Figure 2 Adverse events of anti-CTLA-4 antibodies in
percentage of patients with mean and standard deviation.
irAEs = immune related adverse event.
Data from Larkin et al., 2015 N=31, Robert et al., 2015
N=256, Zimmer et al., 2015 N=103, Yamazaki et al.,
2015 N=20, Calabro et al., 2013 N=29, Hodi et al., 2010
N=131and Chung et al., 2010 N=47

Figure 3 Grade 3-5 adverse events of anti-CTLA-4
antibodies in percentage of patients with mean and
standard deviation. irAEs = immune related
Data from Larkin et al., 2015 N=31, Robert et al., 2015
N=256, Zimmer et al., 2015 N=103, Yamazaki et al.,
2015 N=20, Calabro et al., 2013 N=29, Hodi et al., 2010
N=131and Chung et al., 2010 n=47

Common treatment related AEs were diarrhoea,
fatigue, pruritus, nausea, rash, colitis, decreased
appetite and vomiting, see Figure 2 and FIGURE
3.8,17,22–25 The grading system for AEs is based on
the Common Terminology Criteria for Adverse
Events (CTCAE) and consists of grade 1 to 5.
They represent mild, moderate, severe, life-threatening or disabling and death respectively. Approximately 20% of grade 3-5 AEs occurred of which
approximately 16% was immune related. Common
grade 3-5 AEs were colitis, diarrhoea and fatigue.
Treatment related death occurred in approximately
0.5%.
Dubin et al. (2016) looked for a predictive model
for colitis, since it is one of the most frequently
occurring severe AEs and can be life threatening
because of potential bowel perforation. Dubin et
al. (2016) found that bacteria belonging to the Bacteroidetes phylum are protective against the development of ipilimumab-related colitis. There was a
significant higher prevalence of Bacteroidaceae,
Rikenellaceae and Barnesiellaceae in patients with
no development of ipilimumab induced colitis.26
Beck et al. (2006) found an association between
enterocolitis and objective response rate. In metastatic melanoma patients with enterocolitis, the
ORR was 36% compared to 11% in patients without enterocolitis. A rarer but also severe irAE is
hypophysitis and this occurred in 2% of patients.23
It is considered severe because it is mostly perma-

nent and therefore ongoing hormonal replacement
is needed. Patients with hypophysitis have one
or more hormonal deficits such as being thyrotrophic, gonadotrophic or corticotropic. A possible
biomarker could be a fall in cortisol level, which
happened in all five patients monitored for cortisol in the weeks before diagnosing hypophysitis.28
It seems to occur more frequently in men: 33 of
40 patients (83%) from four different studies were
men. Symptoms were headache, fatigue, asthenia
and nausea.28–31
Jaber et al. (2006) looked at the frequently occurring skin rashes in 8 of 64 patients (13%). All affected patients had pruritus. The rash was described
as pink or red papules that eventually formed thin
plaques, mostly on the proximal limbs. This occurred while palms and soles were often spared.
The symptom improved when ipilimumab was
discontinued.32 Weber, Dummer, De Pril, Lebbé,
& Hodi (2013) looked at the occurrence of late onset irAEs. One of 24 patients (4%) alive two years
after starting ipilimumab, had an irAE more than
70 days after the last dose of ipilimumab. A similar toxicity profile for retreated patients was found
when compared to initially treated patients.33
Voskens et al. (2013) looked at rare side effects
in 752 patients. In total, they found 88 (12%) rare
AEs. Rare AEs included pyoderma gangraenosum-like ulceration, Guillian-Barre syndrome, pulmonary granulomatosis, bowel perforations, acute
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renal failure and myocardial fibrosis.34 Because of
all these potentially severe AEs that can be caused
by ipilimumab, Rahimian et al. (2015) looked at
the feasibility of polymeric microparticles for sustained and local delivery of the anti-CTLA-4 antibodies. Rahimian et al. (2015) could load these
microparticles for over 85% with the anti-CTLA-4
antibodies. The microparticles achieved similar
therapeutic efficacy in mice when compared to
anti-CTLA-4 antibodies formulated in incomplete
Freund’s adjuvant. However, they caused lower serum levels of anti-CTLA-4 antibodies.35 These microparticles could be a safer way of administering
CTLA-4 antibodies by causing less side effects.

DISCUSSION

Ipilimumab is an effective treatment for advanced
melanoma. This checkpoint inhibitor had a higher
median OS, ORR and also generated a lower risk
of progression when compared to gp100 vaccine.
One of the best benefits of ipilimumab is that responses are durable with a plateau in the OS curve
after approximately three years. Some patients
even survive up to ten years. The treatment shows
to be more effective in treatment naïve patients
when compared to pretreated patients and can still
be effective as retreatment in patients who earlier on responded to ipilimumab. Unfortunately,
besides melanoma, ipilimumab was not found to
be effective for other types of cancer. Neither has
tremelimumab proven to be an effective alternative treatment option.
Treatment related AEs occurred in 80% of the patients and 20% of all treated patients suffered from
severe AEs. Some of these AEs were permanent or
even deadly (0.5%). Therefore, there is a high need
in monitoring and knowledge of the range of side
effects. Most of these AEs are immune related.
irAEs occurred in 51-61% of patients and severe
irAEs in 16%. Colitis and hypophysitis are two
potentially severe irAEs related to CTLA-4 blockade. This also applies for patients retreated with
ipilimumab. In the future, the use of microparticles
might lower the serum levels of the checkpoint inhibitors in clinical practice and thereby reduce the
number of AEs.35 Some studies found that irAEs
might be related to clinical responses.19,27 IrAEs
represent an overactive immune system, and this
overactive immune system can theoretically be
linked to an immune response against cancer.

There are some limitations to this review. Some
articles were inaccessible and only English articles
were included. Besides the 20 selected articles considered most relevant, some articles were excluded
because of feasibility. The number of patients in
the trials of new targetable cancer types is restricted and not all trials used the primary endpoints of
this study. For reliability, it might have been better
to have only included randomized controlled trials.
In this review, studies with a different design were
also included. The study population has not been
specified since this review did not use exclusion
criteria based on patient population characteristics,
however this could have been done for enhanced
validity.

CONCLUSION

In conclusion, ipilimumab can be an effective
treatment for advanced melanoma with durable responses. However, toxicity is high. When
compared to nivolumab, ipilimumab had a lower median OS (19.9 vs. 37.6 months) and higher
toxicity (28% vs. 21% severe grade 3 or 4 AEs).
Ipilimumab was also less durable with a 3-year OS
rate of 34% compared to 52% in the nivolumab
group. However, the combination of ipilimumab
and nivolumab had the highest efficacy. Therefore,
ipilimumab is still playing an important role in
combination therapy with ongoing trials for other
types of cancer. To make ipilimumab monotherapy
a beneficial treatment option, biomarkers are needed to identify responders. Indicating the merit of
further research in this field.
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Ventilation problem?
M. Nazir and M. Hollmann

Case

Question

X-thorax of a 50-year old female after an incident of near drowning. After an easy intubation,
her oxygen saturation increased significantly,
but still remained low (<90%).

How could the low oxygen saturation most likely
be explained?
A. Due to aspiration of water
B. Because of atelectasis due to near drowning
C. The tube is inserted too deep
D. Due to a non-pulmonary cause

Check amsj.nl for the complete reference list.
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CHANGING PERSPECTIVES

Restrictive use of blood transfusion in critical care: the
dawn of a new age?
L.S.F. Konijnenberg, N.H. Sperna Weiland

Answers
J. Opperman, M. Maas

Correct answer: D

Haemoglobin transports oxygen from the pulmonary capillaries to vital organs and other tissues.
Acute anaemia, for example as a consequence
of surgical blood loss, can lead to tissue hypoxia
and organ damage. When haemoglobin concentration drops below critical levels, red blood cell
(RBC) transfusion may be indicated and even lifesaving. However, RBC transfusion has also been
associated with many complications, for instance
transfusion reaction, infection transmission, and
acute lung injury. Therefore, determining adequate
transfusion triggers is of utmost importance.1 The
prevailing Dutch transfusion guideline endorses
the ‘4-5-6’ strategy, in which patient characteristics and clinical status influence the decision to
apply RBC transfusion.2 In short, RBC transfusion is triggered by haemoglobin concentrations
below 4 mmol/L in healthy adults, whereas this
trigger is 6 mmol/L in cardiopulmonary restricted patients. Despite its simplicity, recent evidence
suggests that the ‘4-5-6’ strategy does not benefit
patient outcomes and that a more restrictive use
of RBC transfusion might be beneficial. A recent,
multicenter, randomized study comprising of more
than five thousand cardiac surgery patients found
no difference in clinical outcomes (stroke, renal
failure, myocardial infarction and death) between
a transfusion trigger of 4.5 and 6 mmol/L , respectively.3 Furthermore, a randomized study comprising of almost one thousand patients with acute
upper gastrointestinal bleeding found an higher survival rate with a transfusion trigger of 4.3
compared to 5.5 mmol/L.1-4 Therefore, we expect
that future guidelines will recommend restrictive
use of RBC transfusion in critical care settings.
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A Haglund deformity is a bony prominence
originating at the posterosuperior calcaneus and
Achilles tendon insertion (blue arrow).1 This condition, or ‘pump bump’, is most common in young
women wearing badly fitting footwear. Repetitive
pressure on the calcaneus and Achilles tendon
causes irritation, which may result in retrocalcaneal bursitis.2 Treatment of this deformity and/or
bursitis is aimed at decreasing pressure and inflammation, which can primarily be obtained by orthopedic inlays under the heel, supplemented by oral
non-steroid anti-inflammatory drugs or local corticosteroid injections. Open or endoscopic surgical
therapy with removal of the bony prominence and
bursectomy may be required in resistant cases.3
Achilles tendinopathy is usually located around
the middle section of the tendon with a sharp pain,
exaggerated by physical activity with dorsiflexion
of the foot. On X-ray, formation of enthesophytes
may be present with thickening and calcification of
the tendon at its insertion (red arrow).
Sever disease, only present in growing children,
is caused by overuse of the heel whereby excessive
traction of the Achilles tendon leads to calcaneal
apophysitis. Both Achilles tendinopathy and Sever disease are treated with lowering pain-inducing
activities, analgesic medication and stretching excercises.1
Heel spur, or fasciitis plantaris, is located at the
plantar medial calcaneal tuberosity and fascia.
Note that the underling process is noninflammatory or degenerative, unlike what the name implies.1
Findings of a plantar heel spur on X-ray (green
arrow) are most often incidental and do not correspond well with the patient’s complaints.4
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Correct answer: C

Correct answer: C

Explanation

Explanation

a) Due to aspiration of water

This is not the correct answer. The patient indeed
aspirated water, which is visible as bilateral consolidations on the X-ray. For this reason she was
intubated. However, after intubation SpO2 increased, suggesting an increase in oxygenation and
thereby making this less likely to be the cause of
her suboptimal oxygen saturation.
b) Because of atelectasis due to near drowning

This is not the correct answer. Atelectasis arises amongst other reasons when the lung is being
compressed, usually depending on position or a
mechanical obstruction. In this case obstruction
can be caused by the presence of aspirated water.
Yet, by intubating the patient this lung area is likely to be recruited, making atelectasis as the cause
of this clinical scenario less likely.
c) The tube is inserted too deep

This is the correct answer. Placement of the tube
too deep is the most likely cause of the low saturation. As you can see on the X-thorax, the tube passes the carina and is inserted in the right bronchus.
Pulling back the tube a few centimetre (2 cm) will
increase the ventilation of the right lung and thereby increase SpO2 in general.

a) Conservative, there is already a major
decrease in pleura fluid

This is not the correct answer. The drain was
placed 10 days ago and although there was some
clinical improvement, the current clinical situation
still indicates there is the need for additional intervention.
b) Pharmacological treatment

This is not the correct answer. Treating the patient
again with antibiotics would not improve the patient’s clinical condition. It could be that the patient has a new infection, but this is less likely after the completion of antibiotic treatment, and the
clinical improvement after chest drainage.
c) Retraction of the drain to resorb the last
amount of pleural fluid

This is the correct answer. A clear water-air separation is seen where the tip of the drain ends, indicating that the last amount of pleural effusion can
only be removed by a correct located drain.
d) Intubate the patient

This is not the correct answer. Intubation of the
patient will not resolve the problem of the wrong
position of the drain.

d) Due to a non-pulmonary cause

This is not the correct answer. This might be also
the case, yet you first have to exclude all other possible problems in the Airway or Breathing
when you do an ABCD. The A is supposed to be
secured by placement of a tube but in this case it
has blocked a part of the airway (right lung).
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