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It is wonderful to see how easily you can change
from environment nowadays. The current living
conditions in our country offer us great opportunities to go abroad. Going in one day from our
beautiful Dutch city to stunning mountains or
breathtaking deserts is no longer considered as a
luxury. However, most of us do not only travel for
the joy of discovery. By travelling, we can meet
other cultures and broaden our horizon. Additionally, it offers us possibilities to share our (medical) knowledge and reflect on a broader concept of
health. Furthermore, we learn how to work under
different, difficult circumstances, with minimal
equipment and harsh conditions. These experiences can be very valuable for your personal development and your future as a professional, regardless
of the area of expertise.

In conclusion, we hope to offer you an interesting
14th edition of the Amsterdam Medical Student
Journal. We also want to invite you to contact us if
there are any questions regarding the content, for
example by writing a letter to the editor. For more
information, please visit www.amsj.nl.

Zar Popal
Student Editor-in-Chief (VUmc)

In this new edition, we hope to inspire you to bring
out the best of yourself as a student, researcher and
professional. It is therefore an honor to start the
first edition of this new year with interesting manuscripts and fixed contents.
First of all, we want to share the interesting results
of the study of A.M.C. Schweden and I. Nijhoff,
who made efforts to systematically review the
therapy options of newly diagnosed multiple myeloma. Secondly, R.W.A. Spek and M. Hommes
will give you a clear overview of two completely different countries and their trauma emergency systems, after an amazing internship in Cape
Town, South Africa.
Additionally, edition 14 will train your brain with
‘Radiology image’ from the department of pediatrics and ‘Clinical image’ from the department
of hematology. Furthermore, J. Driessen and A.
Emanuel will share their experiences in Trial and
Error and B.I. Lissenberg-Witte will explain the
importance of sample size calculation in Solving
Statistics. P.J. van Dam and M.C. Brouwer also
contributed to this edition, by critically assessing
the DAWN trial for the triage of strokes, among
many other authors.

AMSj Vol. 14 | Jan 2019

Jan 2019 | AMSj Vol. 14

3

4

ARTICLE

ARTICLE

Autologous stem cell transplantation is superior to novel
agents as consolidation treatment of newly diagnosed
multiple myeloma.
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ABSTRACT

B A C KG R O U N D Autologous stem cell transplantation (ASCT) has been the pillar of therapy for multiple
myeloma patients for several decades. Unfortunately, multiple myeloma is still incurable. Therefore new treatments are desired to prolong survival. In the past years several novel agents (bortezomib, lenalidomide and
thalidomide) were discovered which drastically enhanced the survival rate of multiple myeloma patients and
diminished the experienced side-effects. Due to outstanding results obtained with these novel agents in terms of
survival when used as maintenance or induction therapy, the role of ASCT as consolidation therapy for newly
diagnosed multiple myeloma patients can be questioned. The objective of this systematic review is to analyse
data concerning the superiority of novel agents to autologous stem cell transplantation as consolidation therapy.
M E T H O D S Nine studies were identified using searches in PubMed and Embase. All studies compared high
dose melphalan and ASCT (HDM-ASCT) with novel agents in terms of overall response rate, overall survival
rate, progression free survival and complete remission. Refractory or relapsed patients and patients over the age
of 65 were excluded.
R E S U LT S Although the overall response rate (ORR) is comparable (P=0.087), the complete response (CR)
rate is significantly higher in patients treated with HDM-ASCT compared to treatment strategies without HDMASCT, 42.62% vs 33.28%, (P<0.0001). Furthermore, progression-free survival (PFS) is statistically better in
favour of the HDM-ASCT (P<0.0001). In most studies there is no significant difference in overall survival (OS).
Patients treated with HDM-ASCT experienced more side effects during treatment, as was expected.
C O N C L U S I O N Treatment with HDM-ASCT is beneficial in terms of CR and PFS compared to solely novel
agents. Nonetheless, minor side effects occur more frequently in the HDM-ASCT group. In summation, this
systematic review states the superiority of autologous stem cell transplantation to treat newly diagnosed transplant-eligible multiple myeloma patients.

INTRODUCTION

Multiple Myeloma (MM) accounts for 1% of all
cancers and for 10% of all haematological malignancies, making it the second most common
haematological malignancy. Multiple myeloma is
still incurable. Therefore new treatments are desired to prolong survival.1 The past two decades
much research has been performed to enhance the
complete response rate to treatment, because this
is correlated with improved survival rates.2 As a
result of increased understanding about the biology behind multiple myeloma, novel agents like
bortezomib, lenalidomide and thalidomide were
discovered. Bortezomib is a proteasome inhibitor
whilst lenalidomide and thalidomide are immunomodulators.3,4 The use of these novel agents as
maintenance or induction therapy has improved
the median survival of MM patients from three/
four years up to seven/eight years, but eventually,

all patients relapse.5
Transplant-eligible patients were formerly treated
with high dose melphalan and autologous stem cell
transplantation (HDM-ASCT) which is superior in
terms of survival to the conventional chemotherapy treatment. This conventional chemotherapy
with alkylating agents or vincristine, doxorubicin
and dexamethasone was the treatment for transplant ineligible patients. However, the median
survival rate of the HDM-ASCT patients remained
short (14.8 months) and patients experienced many
side-effects and required hospitalization.6-8 Meanwhile less toxic, better tolerable, orally administered novel agents have been discovered. These
novel agents have improved overall response rate
(ORR), progression-free survival (PFS) and overall survival (OS) as maintenance or induction therapy at baseline.9-12 The number of side effects dras-
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tically reduced as expected with the use of novel
agents, because this therapy is less toxic than the
HDM-ASCT.
Due to the positive results achieved when using
novel agents as induction or maintenance treatment, the question arises whether novel agent
consolidation treatment could substitute the autologous stem cell transplantation until relapse, as
salvage treatment. Since the introduction of novel
agents, several meta-analyses and systematic reviews have been published.3,4 However, these did
not include retrospective studies at all and as this
concerns a rapidly evolving field, new important
trial outcomes have been published since then.17
This systematic review includes all retrospective
and the most recent publications until December
2017.
The primary endpoint of this systematic review is
to analyse whether the novel agent consolidation
therapy is superior to HDM-ASCT consolidation in terms of PFS and OS in newly diagnosed
transplant-eligible multiple myeloma patients. The
secondary endpoint is the comparison between the
groups in terms of the incidence of adverse events
and the impact on ORR and complete response
(CR). We hypothesize that novel agents could substitute the HDM-ASCT treatment until relapse,
based on the prolonged OS and PFS when novel
agents are used as maintenance or induction therapy.9-12

METHODS
SEARCH STRATEGY

The search was performed in PubMed and Embase
according to the PICO model, shown in TABLE 1.
The definite search strategy is presented in
APPENDIX 1 (PubMed) and APPENDIX 2 (Embase). The decision was made to not use a timeframe in the PubMed search because the certainty
of including all articles was our priority. Embase
Patients

Newly diagnosed transplant eligible
multiple myeloma patients

Intervention

Novel agent consolidation

Comparison

HDM-ASCT consolidation

Outcome

PFS, OS, ORR, CR

TABLE 1 Pico model

was searched for articles published between January 2008 and January 2018 since the PubMed
search did not provide any prospective / retrospective study before 2013.
DATA-EXTRACTION

All articles were screened on title and abstract by
one author (A.M.C. Schweden) to assess the relevance and eligibility as shown in the PRISMA
flowchart (FIGURE 1). The inclusion criteria were:
age <65 years, newly diagnosed multiple myeloma, transplant-eligible patients, full text in Dutch
or English and a comparison of HDM-ASCT with
novel agents.
Both prospective and retrospective studies were included. Additionally, the prospective studies were
selected on study format, meaning only RCT’s
were included. Studies including relapsed / refractory multiple myeloma, 65+ year-old patients and
different haematological diseases were excluded.
Patients with multiple myeloma who are older
than 65 years are always transplant ineligible, so
no comparison between HDM-ASCT and novel
agents could be made. Subsequently, the included
articles were read in full text and assessed again by
the same author on eligibility, quality according to
PRISMA and relevance. The quality was given the
assessment low, moderate or high. PFS, OS, ORR,
CR and number of side effects were extracted from
all articles. Searching in the references of the included articles did not provide any new articles.
The meta-analysis performed for ORR and CR
was provided by Epitools. To compare sample proportion a 2-sample z-test was used, with a significance level of 0.05. The method of analysis used is
specified in the result section.

RESULTS

STUDY SELECTION

Initially 2171 articles were found, of which nine
met the inclusion criteria. The study characteristics
are presented in TABLE 2 and the outcome measurements are presented in TABLE 3. All patients
were treated with novel agents or autologous stem
cell transplantation, but the regimen of novel agent
consolidation differed between studies.
FULL TREATMENT REGIMEN IN PROSPECTIVE
STUDIES

The induction regimen was performed in all proJan 2019 | AMSj Vol. 14
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Records identified through
PubMed search (n = 1652)

Records identified through
Embase search (n = 519)

Records after duplicates
removed (n = 2075)

Records screened on title

Eligibility

and abstract (n = 2075)

Full-text articles assessed
for eligibility (n = 33)

Included

Screening

Identification

ARTICLE

Studies included in quantitative synthesis (n = 9)

Excluded on population (n = 304)
Excluded on relevance (n = 1488)
Excluded on language (n = 31)
Excluded on accessibility (n = 7)
Excluded on disease (n = 212)

Age (n = 5)
Wrong variable of interest (n = 6)
Accessibility (n = 1)
Relevance (n = 4)
Precursor new study (n = 7)
Missing regimen (n = 1)

FIGURE 1 Prisma flowchart.

spective studies, but differed per study:
• 4x lenalidomide and dexamethasone13,14,16
• 3x lenalidomide, dexamethasone and bortezomib15
• Bortezomib, dexamethasone and cyclophosphamide17
Subsequently, stem cell mobilization with granulocyte colony-stimulating factor (G-CSF) and cyclophosphamide was performed in the HDM-ASCT
and novel agent group.
Consolidation therapy is specified in TABLE 2. The
last part of the treatment concerns the maintenance
therapy, which was identical for both groups in
each study but differed per study:
• Lenalidomide15,17
• Lenalidomide or nothing13,16
• Lenalidomide or lenalidomide and prednisone14
The therapy for the retrospective studies is written
in full text in TABLE 2.

PATIENT CHARACTERISTICS

The five prospective trials randomly assigned 2823
patients to either novel agent therapy or autologous
stem cell transplantation: 1310 patients were randomized to novel agents solely and 1513 patients
received autologous stem cell transplantation. The
age of the patients included in the prospective
studies varied from 29 to 66 with a median age of
58 years.

sion-free survival is significantly prolonged for
HDM-ASCT compared to novel agents as consolidation therapy, with a P-value below 0.001.13,15,18,19
The range of the PFS in the novel agent group is
15.1 months to 36 months. The range of PFS in the
HDM-ASCT group is between 32.4 months and 50
months.
Two studies confirmed the superiority of HDMASCT, as 2 years and 3 years PFS.16,17 Although
the remaining two studies did report a prolongation of PFS in the HDM-ASCT group, they did not
perform a statistical analysis.10,20
OVERALL SURVIVAL

The outcome measurements are shown in
TABLE 3 for each study. Two studies report a significantly greater 4-year survival rate in the HDMASCT group, with P<0.02.13,14 Three studies did
not show a statistically greater survival rate.15,17
One retrospective study reported a significantly
greater 5-year survival rate and another retrospective study reported a significantly longer median
OS in the HDM-ASCT group.18,19
However, the third retrospective study did not report a significantly greater 3-year survival rate in
the HDM-ASCT group.10 In addition, several studies reported the median OS, but did not present a
P- value due to the fact that the median OS HDMASCT has not been reached yet.10,18,20
OVERALL RESPONSE RATE AND COMPLETE
RESPONSE

The ORR and CR percentages and total number
of patients were extracted from every article for

375 patients received novel agent therapy and 185
patients received autologous stem cell transplantation. The median age of the patients included in the
novel agent group is 56.1 years and the median age
in the ASCT group is 54.4 years. Palumbo et al.16
(2011) did not report the median age for the groups
separately. The median age in this study was 56
years. All data is presented in TABLE 2.
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Two important predictors of progression-free survival and overall survival are the Overall Response
Rate (ORR) and Complete Response (CR). A
higher CR correlates with an increase in progression-free survival and overall survival. The full description of ORR and CR is given in APPENDIX 3.
FIGURE 2 represents the mean and 95% confidence
interval (CI) for both groups.
The ORR in the HDM-ASCT group was 90.60%
(95% CI: 89.28%-91.92%) and in the novel agent
group this was 88.79% (95% CI: 87.19%-90.39%).
The difference in ORR between the groups was
1.81% (95% CI: 0.24%-3.86%) with Z-score = 1.7
and P-value = 0.084.
The CR in the HDM-ASCT group was 42.62%
(95% CI: 40.27%-44.97%) and in the novel agent
group this was 33.28% (95% CI: 31.03%-35.53%).
The difference in CR between the groups was
9.34% (95% CI 6.07%-12.61%) with Z-score = 5.6
and P-value =<0.0001.
ADVERSE EVENTS

PROGRESSION-FREE SURVIVAL

The outcome measurements are shown in
TABLE 3 for each study. The median progres-

the novel agent group and the HDM-ASCT group.
First the number of patients with CR and ORR
was calculated for both groups for each individual
study. (percentage of CR/ORR*total number of patients in the group) Secondly, the ratio of all studies between patients with CR in the HDM-ASCT
compared with all patients in the HDM-ASCT was
calculated by adding up all numbers calculated in
step 1. (ratio for the HDM-ASCT group: patients
with CR / all patients) These two steps were repeated for the CR and ORR in the novel agent
group and ORR in the HDM-ASCT group, so a
pooled analysis could be performed. The z-score
calculation for comparing 2 groups was performed
in Epitools. The significance level was 0.05 and it
was a 2-tailed hypothesis.

FIGURE 2 Meta-analysis ORR and CR

Five studies reported the number of adverse events
during consolidation, shown in TABLE 4.10,13-16 The
HDM-ASCT groups reported more adverse events
than the novel agent group. The P-value was reported for several adverse events and all reported
P-values were significant (P<0.001). Especially neutropenia and thrombocytopenia occurred
much more in the HDM-ATSC group. Neutropenia, thrombocytopenia and anaemia occur only for
Jan 2019 | AMSj Vol. 14

7

8

ARTICLE

ARTICLE

Study

Study
design

Number of
patients

Median
age (years)

Consolidation treatment*

Follow-up
(months)

Study

Groups

OS

Statistics OS

PFS**

Statistics PFS

Attal et al.13
2017

RCT

350 RVD1

59.5

5x RVD1

43

350 ASCT2

59.5

3x RVD1 + Melphalan 200 mg/m2 + ASCT2 + 2x
RVD1

44

Attal et al.13
2017

Non-ASCT
ASCT

4 years: 82%
4 years 81%

HR = 1.16
95% [CI]: 0.80-1.68
P = 0.87

Median: 36 month
Median: 50months

HR3 = 0.65
95% [CI4]: 0.53-0.80
P<0.001

Cavo et al.17
2016

RCT

497 VMP3

58

4x VMP3

26

Cavo et al.17
2016

Non-ASCT
ASCT

3 years: 84.6%
3 years: 86.3%

P = n.s.

695 ASCT2

58

1-2 x Melphalan 200 mg/m2 + 1-2 ASCT2

26

Median: 44 months
3-years: 57,5%
not reached 3-years:
66%

3-years
HR = 0.73
95% [CI]: 0.59-0.90
P = 0.003

Gay et al.
2015

RCT

129 CRD

56.5

6x CRD

52

127 ASCT2

56.5

2x melphalan 200mg/m2 + ASCT2

52

Gay et al.14
2015

Non-ASCT
ASCT

4 years: 73%
4 years: 86%

HR = 2.40
95% [CI]: 1.32-4.38
P = 0.004

28.6 months
43.3 months

HR = 2.51
95% [CI]: 1.60-3.94
P<0.0001

Palumbo et al.13
2014

RCT

132 MPR5

57

6x MPR5

51.2

141 ASCT2

57

2x melphalan 200 mg/m2 + ASCT2

51.2

Palumbo et al.13
2014

Non-ASCT
ASCT

4 years: 65.3%
4 years: 81.6%

HR = 0.55
95%[CI]: 0.32-0.93
P = 0.02

22.4 months
43 months

HR = 0.44
95% [CI]: 0.32-0.61
P < 0.001

Palumbo et al.
2011

RCT

202 MPR

-

6 x MPR

26

200 ASCT2

-

2x Melphalan 200mg/m2 + ASCT2

26

Palumbo et al.16
2011

Non-ASCT
ASCT

2 years: 87%
2 years: 90%

HR = 0.68
P = 0.19

2 years: 54%
2 years: 73%

HR = 0.51
P < 0.001

Wang et al.
2016(16)

Retrospective
study

72 non-ASCT

57

8

PAD or PCD or VADT + thalidomide

39

Wang et al.18
2016(16)

Non-ASCT

P = 0.003

Median: 23 month

P = 0.001

42 ASCT2

53

Therapy22 + cyclophosphamide + High dose melphalan (100-200 mg/m2) + ASCT2 + thalidomide

39

Median: 5 years: 58,9%
Median: - 5
years: 81.2%

6 (varies 4-8) x (Bortezomib +/- thalidomide) +
(bortezomib +/- thalidomide)
Therapy23 + G-CSF9 + cyclophosphamide +
PBHPS10 collection + Busulfan + etoposide +
cyclophosphamide + ASCT2 + G-CSF9

28.6

Zeng et al.19
2015

Non- ASCT

Median: 41.2
months
Median: 58.5
months

P = 0.009

Non-ASCT

20

Median: 61
months
Median: -

-

TD11 or MPT12 or TAD13 or VAD14 or VADT8 or
BD15 or BTD16 or PAD17 or PADT18 + thalidomide
Therapy24 + ASCT + thalidomide

Geng et al.20
2013

Non-ASCT

29

Median: 2 years: 90%
3 years: 67,5%
Median: 2 years: 87,5%
3 years: 87,5%

3 years: P = 0.97

VD19 or PAD20 or VTD21 + 2x Vd19 or PAD20 or
VTD21 + thalidomide
Therapy25 + melphalan 200mg/m2 or (melphalan
and bortezomib) + cyclophosphamide + G-CSF9
+ ASCT2 + Thalidomide

Gao et al.10
2013

14

16

18

Zeng et al.
2015

19

Retrospective
study

4

5

67 Non-ASCT

54.5

67 ASCT2

52.1

Geng et al.20
2013

Retrospective
study

212 Non-ASCT 56
52 ASCT2

56

Gao et al.10
2013

Retrospective
study

24 Non-ASCT

58

24 ASCT2

54

4

5

6

7

28.6

20
28.5

ASCT

ASCT

ASCT

ASCT

Median: 42 months
Median: 15.1 months

P < 0.001

Median: 32.4 months
Median: 32.4 months

-

Median: Not reached
Median: 32 months

-

Median: 39 months

TABLE 3 Outcome measurements

TABLE 2 Study characteristics
* full treatment is prescribed above
1: RVD = lenalidomide, bortezomib and dexamethasone, 2: ASCT: autologous stem cell transplantation,
3: VMP = bortezomib, melphalan, prednisone, 4: CRD = cyclophosphamide, lenalidomide, dexamethasone,
5: MPR = melphalan + prednisone + lenalidomide, 6: PAD = Bortezomib, Adriamycin and dexamethasone,
7: PCD = Bortzomib, cyclophosphamide and dexamethasone, 8: VADT = vincristine, amycin, dexamethasone and thalidomide, 9: G-CSF = granulocyte colony stimulating factor, 10: PBHBP = peripheral blood hematopoietic prognitor
cells, 11: TD = Thalidomide and dexamethasone, 12: MPT = melphalan, prednisone and thalidomide, 13: TAD = thalidomide, amycin and dexamethasone, 14: VAD = vincristine, amycine and dexamethasone, 15: BD = bortezomib and
dexamethasone, 16: BTD = bortezomib, thalidomide and dexamethasone, 17: PAD = bortezomib, epirubicin, dexamethasone, 18: PADT = bortezomib, epirubicin, dexamethasone and thalidomide, 19: VD = bortezomib and dexamethasone,
20: PAD = bortezomib, dexamethasone and doxorubinxin , 21: VTD = bortezomib, thalidomide and dexamethasone
22: Therapy with 6 or 7 or 8, 23: Therapy with 6 (varies 4-8) x (Bortezomib -/+ thalidomide), 24: Therapy with 11, 12,
13, 14, 15, 16, 17 or 18, 25: Therapy with 19, 20 or 21
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** if not specified, it is median PFS

a short period of time in the HDM-ASCT group.
This is called the “dip”.
The primary endpoint of this systematic review
was to analyse whether the novel agent consolidation treatment could substitute the standard consolidation treatment with autologous stem cell transplantation, until relapse. The results reveal that this
is not the case. Early HDM-ASCT remains superior in the treatment of newly diagnosed multiple
myeloma patients in terms of CR and PFS.

ly prolonged in the HDM-ASCT group could be
explained by the higher complete response rate
in the HDM-ASCT group, which correlates with
a prolonged overall and progression free survival.
The OS is not statistically significantly different
between groups, potentially due to too short follow-up and the possibility of salvage treatment at
relapse. The reported percentages of side effects
differ a lot in between studies which may be caused
by the fact that some studies include all grades of
adverse events and some studies include only adverse events of grades three and four.

The fact that the PFS is statistically significant-

The major limitation of this review is the heteroge-

DISCUSSION

Jan 2019 | AMSj Vol. 14
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neity of articles in terms of patient’s origins, which
limits the validity and reliability. Three studies
were performed in Asian hospitals and mainly included patients of Asian descent. Since Asian patients react differently to chemotherapeutics, the
results may differ between studies.17 This means
more research needs to be performed to draw a
solid conclusion for the Caucasian population.
Additionally, four studies are retrospective, which
induces selection bias because no double-blind
randomization can be performed. Another major
limitation of retrospective studies is that the data
was originally collected for other purposes. This
means that relevant information may be missing
in this systematic review, like the amount of side
effects. Furthermore, different regimens have been
included, which complicates the interpretation of
the results. It could be the case that treatment with
bortezomib is much more effective than treatment
with lenalidomide or thalidomide, but this cannot
be deduced from this article now. The difference
between regimens is not visualized in terms of
ORR and CR because only the mean ORR and
mean CR are presented. Thus, the reliability and
validity of the conclusion are diminished and
should be adopted with caution.
Another major limitation of this review is the review process, as all articles were checked by solely one author (A.M.C. Schweden). This affected
the quality of this systematic review because the
selection process was subjective. Furthermore, the
first author of this article is not a native English
speaker and does not have much experience in doing research. This limited the author in writing and
performing a perfect comprehensible systematic
review, which affects the quality.
We hypothesized that novel agents could substitute the HDM-ASCT treatment until relapse.
Nevertheless, the best results were achieved with
HDM-ASCT in terms of complete response and
progression-free survival, which is also in accordance with previously published systematic reviews. Two systematic reviews stated the superiority of HDM-ASCT as consolidation treatment and
the fact that more research had to be performed
to draw a solid conclusion.3,4 The added value of
this systematic review is the inclusion of recently
published full-text articles17 and the inclusion of

retrospective studies, which leads to a more solid
and reliable updated conclusion.

7.

At this moment HDM-ASCT is the best option for
transplant-eligible newly diagnosed multiple myeloma patients. These results notwithstanding, the
superiority of the high dose melphalan and autologous stem cell transplantation above novel agents
might change in the near future. Recently, five
brand-new medications (carfilzomib, ixazomib,
pomalidomide, daratumumab and elotuzumab)
have been approved and are being investigated in
trials as consolidation treatment as we speak. This
could mean that in a couple of years the HDMASCT consolidation is not the standard therapy
anymore.

8.

CONCLUSION

The results of this systematic review affirm the
superiority of early HDM-ASCT for newly diagnosed transplant-eligible patients above consolidation with novel agents at this moment. The CR
was significantly higher in the HDM-ASCT group,
which correlates with a longer median PFS and
median OS. Likewise, the PFS was prolonged, yet
the OS was not due to the possibility of salvage
treatments for all patients at relapse. Future studies
must determine whether new agents can replace
HDM-ASCT as first-line treatment.

9.

10.

11.
12.
13.
14.

15.

16.
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Diagnosis under the
microscope
J. Tettero and J. Cloos

CASE

A 19-year-old patient presented at the outpatient
clinic with fatigue, loss of weight, night sweats
and a lymphocytosis of 7,64x109/l (Normal value: 4,0-10,0x109/l). A peripheral blood smear
was examined to diagnose the patient.

QUESTION

Which of the following diagnoses fits best
according to the blood smear?
A.
Epstein-Barr Virus (EBV) infection
B.
Chronic lymphocytic leukaemia (CLL)
C.
Acute lymphocytic leukaemia (ALL)
D.
Tuberculosis

?

Answer on page 25
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Dr. W. de Ronde
Interviewed by E. Corazolla and J. ten Kulve

Area of expertise:
Male hypogonadism, the effects and side-effects of
anabolic steroid abuse.
Current position:
Internist-endocrinologist, MD PhD and head of
the residency program for internal medicine at the
Spaarne Gasthuis.
Why did you decide to switch from an academic to
a non-academic hospital setting?
There was not one single reason. What I look for
in my work is the combination of clinical practice,
education and research. This offers the variety that
I enjoy about my job. And of course, that is what
you do in an academic setting, so I did that for a
while. But I wondered whether I wanted to pursue
an academic career. It was around that time that
the position I now hold became available, which to
me was a unique chance because they were looking for both an endocrinologist and a head of the
residency program. The department of the VUmc
where I was working at that time was being reorganized, so the circumstances were quite chaotic.
It seemed like I was being pulled from one side
and pushed away on the other side. After a lot of
deliberation, I decided to make the switch and I am
still glad about my choice.
How do you split your time now between clinical
practice, education and research?
I spend on average three and a half days a week
on patient care and one day a week on education.
In education I focus on recruiting, supervising and
mentoring the internal medical residents at our
hospital. My research is done in my free time. In
2019 I hope to be able to expand my contract to
include a day of research, since we now have the
finances available in our hospital. If I manage that,
I will have reached my goal and will be working
in my dream job in a large, non-academic hospital with many opportunities and excellent clinical care. Of course, I have a certain niche when it
comes to patient care, so for me that would be the
ideal situation.
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How did you create your niche?
For my PhD thesis I did research on androgens and
estrogens in men. In clinical practice I was working on the diagnosis and therapy of hypogonadism
in men. At that time, I came across ex-anabolic
steroid abusers. Anabolic steroids are very similar
to testosterone and lead to suppression of endogenous testosterone production, which persists after
they stop using. Therefore, these men experience
symptoms of hypogonadism. They came to me for
help, and I realized that we knew very little about
this patient population.

‘‘. . .and soon anabolic steroid
abusers from all over the
country were coming to my
clinic.’’
Shortly after, I was asked by the Dutch health
council (Gezondheidsraad) to participate in a commission to investigate the prevalence and consequences of anabolic steroid abuse in the Netherlands. I realized there that there was no-one who
was seeing these patients regularly, so I started
an outpatient service for them. The media quickly got hold of it, and soon anabolic steroid abusers from all over the country were coming to my
clinic. I was always very clear about the fact that
I will not assist them in using, but if they develop
health issues, they deserve adequate medical care.
This patient group is often underserved because
most of the abuse happens in secret and illegally,
and because many abusers are well-informed and
aware of possible side-effects. Additionally, most
clinicians are not experienced with the health issues associated with anabolic steroid abuse. Therefore, many patients will hesitate to visit a doctor
for medical issues which arise as a result of their
abuse.

tigate the natural history of anabolic steroid abuse,
which is a very exciting project.
What would you advise the medical students reading this?
My most important piece of advice is to do something you enjoy. You will have to work hard, simply because of the competition, and you can only
keep that up if you are enjoying yourself. Secondly, make sure to surround yourself with good
people. If you want to do research or work somewhere, pick a good group. It will motivate you and
they will be able to help and support you with your
work and development.
Lastly, try to be distinctive. When we are recruiting people, they are all nice people, they have all
finished medical school and are good with patients. So, you start looking at what they have to
offer beyond that. It does not need to be research
with which you distinguish yourself, although that
is often the easiest route. What matters is that you
try to turn your talent into tangible results with
which you can convince people. Of course, you
can fail gracefully, too. I think there is a lot of understanding for that. If you can show that you tried
your best and you failed, I think no one will fault
you. The most important thing is that you took the
initiative.

‘‘Of course, you can fail
gracefully, too. .’’

The clinic has been running for ten years, and we
have seen about 400 patients, making us the only
expert center in the Netherlands and probably Europe. For me it is very important to remain transparent about our work, and to perform research to
generate knowledge about this population. Currently, we are running a prospective study to invesJan 2019 | AMSj Vol. 14

13

14

RADIOLOGY IMAGE

SOLVING STATISTICS

A notable swelling of the forearm in a premature infant

Sample size calculations

E.M. Doedes and M. Bijlsma

B.I. Lissenberg-Witte, PhD

CASE

QUESTION 1

A premature female infant, born at a gestational age (GA) of 27 weeks + 0 days with a birth
weight of 1100 grams was admitted to the hospital where she appeared to have a firm swelling
of the left forearm. During physical examination the arm did not seem painful, but the child
seemed slightly irritable. Besides respiratory
insufficiency explained by her prematurity, no
other abnormalities were discovered. There is
no relevant medical history. An X-ray of the upper limb was made.

Why was an X-ray the modality of choice, rather
than a CT-scan, in this specific case?
A.
An X-ray also clearly shows soft tissue
B.
An X-ray imposes less radiation
exposure on the patient
C.
An X-ray offers a more precise and
detailed image
Hint: consider the age and size of the patient.

QUESTION 2

Which anomaly is visible on the included X-Upper limb?
A.
Physiological callus formation resulting
from fracture
B.
Infection of the radius bone (marrow)
C.
Hyperostosis
D.
Infection of the tissue surrounding the
radius
Hint: keep in mind the outcomes of the physical
examination and the properties of X-ray imaging.

QUESTION 3

What is the most likely diagnosis based on the
medical history, physical examination and X-ray?
A.
Infantile cortical hyperostosis (Caffey
disease)
B.
Osteomyelitis
C.
Prostaglandin E1 exposure
D.
Hypervitaminosis A
Hint: take into consideration the location, singularity/asymmetry of the anomaly and the medical
history.

?

Answer on page 24

FIGURE 1 X-ray left forearm.
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For this edition there was no question about
the statistics of a specific paper. Therefore,
the editor asked me if I could elaborate on an
important aspect of medical research: sample
size calculations.
QUESTIONS

What are sample size calculations, when are they
used and how should they be interpreted? Is it important for all medical research?

ANSWER

Let me start by explaining what sample size calculations are. All medical research starts (or at
least should start) by posing a research question
that you want to answer. The research question is
then translated to the null and alternative hypotheses (H0 and H1, respectively). The alternative
hypothesis is the hypothesis you want to prove,
but until proven otherwise, you assume the null
hypothesis is true. All data you collect during the
research should provide you with evidence against
the null hypothesis and in favour of the alternative
hypothesis. However, sometimes the null hypothesis is actually true and your alternative hypothesis
is wrong. Based on this, two types of decisions can
be made from the data you collect: a correct decision or an incorrect decision (TABLE 1). The two incorrect decisions are denoted by the type I and type
II error. Ideally, the probabilities of both errors are
zero but this is only possible if the complete research population is included in the study. This is
not feasible, so only a part of the research population is included. How large this study population is
depends on several factors, such as time and money. Another important issue is that if a new treatH0 true

H1 true

H0 is not
rejected

correct decision

incorrect decision
(type II error)

H0 is rejected

incorrect decision
(type I error)

correct decision

TABLE 1 Possible conclusions in medical research

ment is more effective than the current treatment,
it is unethical to withhold this new treatment from
new patients. Therefore, in most medical research,
and in all medical research that has to be approved
by the Medical Ethical Review Board, a sample
size calculation is required. Most sponsors or external funders of medical research also require a
sample size calculation.
The sample size calculation is a trade-off between
the probabilities of the type I and type II error. To
illustrate the interpretation of such a calculation,
let me consider the following (illustrative) research question:
Does the 5-year mortality rate among stage I-II
lung cancer patients differ between patients treated with surgery and stereotactic body radiotherapy (SBRT)?
Assume that we want to test the null hypothesis
that the 5-year mortality rates of both treatments
are equal versus the alternative hypothesis that
they are unequal. To calculate the sample size, we
need: 1. the expected effect (or the effect we deem
clinically relevant to change the standard treatment), 2. the significance level of the hypothesis
test (which is equal to the probability of a type I
error and denoted by α) and whether the alternative hypothesis is one- or two-sided, 3. the power
of the hypothesis test (which is equal to one minus
the probability of a type II error and denoted by β),
and 4. the ratio to which patients are randomized to
the two treatments (usually set 1:1, but sometimes
2:1 or 3:1 are used). Mathematical formulas and
statistical software are available to help you compute the needed number of lung cancer patients
(sample size). However, I advise students with little experience to consult a statistician before calculating the sample size yourself.
Now, let me turn to the actual sample size calculation, in which I set the commonly used values of
0.05 and 0.80, for α and β respectively. I set the expected effect to a 10% decrease in 5-year mortality
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after SBRT compared to surgery, and assume the
5-year mortality after surgery is 30%. That means,
after SBRT, the 5-year mortality is only 20%. Although I expect a decrease, it is common practice
to use a two-sided alternative hypothesis. Finally,
I take a 1:1 ratio for randomizing patients between
surgery and SBRT. Using PASS 15 (a statistical
software package for sample size calculations), I
calculate that 294 patients in each group (i.e., 588
in total) are needed to prove the decrease of 10%
in 5-year mortality after SBRT.
I have to make one final remark. Depending on
the design of the study, patients (or more generally
study participants or subjects) could drop out of
the study, for example due to loss of follow-up. It
is important to account the sample size for this possibility. A common mistake in accounting for dropout is to calculate the number of anticipated dropouts from the result of the sample size calculation.
For example, if 15% of the lung cancer patients are
expected to drop out, an additional 294×0.15=44,1
(i.e., 45) patients are included per treatment arm
leading to a total of 2×(294+45)=678 patients to
be included. However, the sample size calculation
provides the minimum number of patients to be included, in each group, that do not drop out. Consequently, 294×1/(1-0.15)≈345.9 (i.e., 346) patients
need to be included to end-up with the required
294 per treatment arm (leading to a total of 692
patients instead of 678).

Read
a paper, but
question the
statistical analyses?
Let us know via
AMSj.nl or our
Facebook page!

CHANGING PERSPECTIVES

TRIAL AND ERROR

Lab Terror

Double contrast barium enema

J. Driessen and A. Emanuel

S. van Beem and M. Maas

In my second year studying medicine, I enrolled in
an elective course on lab research. Together with
a fellow student, I had to perform an experiment
on epithelial lung cells to determine the effect of
Tumor Necrosis Factor (TNF)-α and dexamethasone on the production of interleukin (IL)-8. The
amount of IL-8 was measured using an ELISA. In
this technique, coloured antibodies bind to IL-8
and the level of IL-8 can subsequently be determined according to the colour-intensity.

The double contrast barium enema (DCBE) is a
procedure used to detect neoplastic and inflammatory pathology of the large intestine, for example. During the procedure, a thick barium liquid
is introduced in the large intestine, followed by
air (which explains the name “double-contrast”).
The air restricts the barium from filling up the entire intestine and instead forces it to form a film.
This film allows the intestinal surface and its abnormalities to be visible on an X-ray.1 Indications
for DCBE are abnormalities of the colon, stenosis,
tumours, inflammatory processes and diverticula.2

It was the first time we did an ELISA analysis, so
we had to figure out what steps were needed to
complete the experiment. This was very time-consuming, as many laboratory experiments are. Unfortunately, our results were not interpretable at the
end of the day. The colour intensity was too low,
which left us disappointed and demotivated. Nevertheless, we reflected on the steps we took during
the experiment and considered what may have
gone wrong. The low colour intensity was most
likely caused by failed binding of the antibodies
to IL-8. This could be caused by either not waiting
long enough for the antibodies to bind or by disturbing the antibody binding by repetitive washing. Repetitive washing is an extensive procedure
to clean a cell pellet from redundant substances.
As we lacked lab experience but did not want to
make a dumb impression, we did not ask for feedback while performing the experiment. If we had
asked for feedback we could have prevented our
missteps.
In conclusion, laboratory work is often very labour-intensive and requires focus and concentration. Low concentration might result in failed
experiments, which can reduce the motivation
and enthusiasm of a researcher. Frequently asking
experienced researchers for feedback could prevent you from making these mistakes. Successful experiments can lead to the discovery of new
concepts or mechanisms, which makes all the hard
work rewarding!
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The technique became a very “popular” diagnostic
tool after 1970, when Atlaras, Miller and Cittadini
took the initiative to simplify and perfect the method of DCBE.3 Cittadini, for instance, improved the
method of bowel cleansing so the mucosal layer

would be covered better by the barium solution.4
Although once performed up to 30 times a week,
DCBE has now almost disappeared from Dutch
hospitals. The main reason for this is the development of new techniques5 such as CT colonography
and colonoscopy.6 These techniques have fewer
limitations: they can also detect pathology in the
mucosal layer, in the submucosa and in the mesentery, where DCBE is only useful in detecting
pathology of the mucosal surface.7 In addition, the
sensitivity of DCBE is lower compared to these
new techniques, e.g. in the detection of significant
polyps: 50% for DCBE versus up to 96% in some
studies for CT colonography.8
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The DAWN trial (DWI or CTP Assessment With Clinical
Mismatch in the Triage of Wake-Up and Late
Presenting Strokes Undergoing Neurointervention With
Trevo); thrombectomy 6 to 24 hours after stroke
P.J. van Dam and M.C. Brouwer

Nogueira NG, Jadhav AP, Jovin TG, et al. for the DAWN Trial Investigators. Thrombectomy 6 to 24
Hours after Stroke with a Mismatch between Deficit and Infarct. N Engl J Med 2018; 378:11-21.

BACKGROUND

Until recently patients presenting with ischemic
stroke could only receive endovascular thrombectomy when treatment was started within 6 hours
after the first symptoms occurred. Often patients
who present with acute stroke are already past
the 6 hour time window, especially those with so
called ‘wake-up strokes’. In these wake-up strokes
it is impossible to determine the time of symptom
onset. However, these strokes occur frequently
and are estimated to account for 40% of ischemic

strokes.1 The effect of endovascular thrombectomy
after the 6 hour time window had not been sufficiently studied. Results from non-randomized
studies suggested that some patients could benefit from late intervention. The hallmark in these
patients was a mismatch in clinical deficit and
infarct volume; clinical deficit that is much more
severe than you would expect for the given infarct
volume as assessed with imaging studies.2,3 The
DAWN trial studied the effect of late intervention
in patients with this mismatch.

ABSTRACT

B A C KG R O U N D The effect of endovascular thrombectomy that is performed more than 6 hours after the
onset of ischemic stroke is uncertain. Patients with a clinical deficit that is disproportionately severe relative to
the infarct volume may benefit from late thrombectomy.
M E T H O D S We enrolled patients with occlusion of the intracranial internal carotid artery or proximal middle
cerebral artery who had last been known to be well 6 to 24 hours earlier and who had a mismatch between the
severity of the clinical deficit and the infarct volume, with mismatch criteria defined according to age (<80 years
or ≥80 years). Patients were randomly assigned to thrombectomy plus standard care (the thrombectomy group)
or to standard care alone (the control group). The co-primary end points were the mean score for disability on the
utility-weighted modified Rankin scale (which ranges from 0 [death] to 10 [no symptoms or disability]) and the
rate of functional independence at 90 days (a score of 0, 1, or 2 on the modified Rankin scale, which ranges from
0 to 6, with higher scores indicating more severe disability).
R E S U LT S A total of 206 patients were enrolled; 107 were assigned to the thrombectomy group and 99 to the
control group. At 31 months, enrolment in the trial was stopped because of the results of a pre-specified interim
analysis. The mean score on the utility-weighted modified Rankin scale at 90 days was 5.5 in the thrombectomy
group as compared to 3.4 in the control group (adjusted difference [Bayesian analysis], 2.0 points; 95% credible
interval, 1.1 to 3.0; posterior probability of superiority, >0.999), and the rate of functional independence at 90
days was 49% in the thrombectomy group as compared to 13% in the control group (adjusted difference, 33
percentage points; 95% credible interval, 24 to 44; posterior probability of superiority, >0.999). The rate of symptomatic intracranial haemorrhage did not differ significantly between the two groups (6% in the thrombectomy
group and 3% in the control group, P=0.50), nor did 90-day mortality (19% and 18%, respectively; P=1.00).
C O N C L U S I O N Among patients with acute stroke who had last been known to be well 6 to 24 hours earlier
and who had a mismatch between clinical deficit and infarct volume, outcomes for disability at 90 days were
better with thrombectomy plus standard care than with standard care alone. (Funded by Stryker Neurovascular;
DAWN ClinicalTrials.gov number, NCT02142283.aps)
AMSj Vol. 14 | Jan 2019
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This trial was the first multicentre, prospective,
randomized, open-label trial investigating the outcome and safety of late thrombectomy. It showed
that patients who would probably benefit from
thrombectomy could be selected based on the area
of penumbra on imaging as opposed to solely a
time window. The penumbra (from Latin: paene
‘almost’ and umbra ‘shadow’), is the tissue surrounding the core infarct, which is poorly perfused
but still not infarcted and therefore could be salvaged.
The trial was stopped earlier due to the convincing interim-analysis. The findings are consistent
with hypotheses based on earlier observations in
non-randomized studies.2,3 The main limitation
of this study according to the authors is that there
are some significant differences in baseline characteristics between the groups (atrial fibrillation
40% thrombectomy vs. 24% control P=0.01, treatment with IV alteplase 5% thrombectomy vs. 13%
control P=0.04, stroke onset on awakening 63%
thrombectomy vs. 47% control P=0.03). However,
after correction for those differences the benefit of
thrombectomy remained.

CONCLUSION

Results from the DAWN trial are a major step forward in stroke research and have led to a change
in clinical practice, by being able to select patients
that may benefit from late intervention.
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From a practical point of view, there are a few different imaging software tools from different brands
to assess the perfusion CT and diffusion-weighted
MRI images. The different software use different
settings, making it harder to evaluate the imaging
results in accordance with the criteria from the
DAWN trial. The question is whether hospitals
could use their own software or would really need
to change their software to adequately implement
the results from the DAWN trial. Nonetheless,
most hospital’s acute stroke protocols have recently been revised to allow for endovascular thrombectomy up to 24 hours after a patient’s last time
seen well, if there is a relatively large penumbra
and thus a lot of salvageable tissue. The selection
of patients for thrombectomy based on tissue state
as opposed to solely time window is currently being investigated in slightly different settings and
probably represents a more accurate selection of
patients. However, minimizing time to treatment
in stroke remains critical.
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Trauma surgery abroad: a hands-on student experience
from Cape Town
R.W.A. Spek, BSc1 and M. Hommes, MD PhD2
1. Department of Surgery, Trauma Centre, Groote Schuur Hospital University of Cape Town, Cape Town, South
Africa; Department of Trauma, Utrecht University Medical Center, Utrecht, the Netherlands.
2. Department of Surgery, Utrecht University Medical Center, Utrecht, the Netherlands; Department of surgery,
Red Cross Hospital, Beverwijk, the Netherlands; Department of surgery, Northwest Hospital Group, Alkmaar,
the Netherlands.s

CASE

A 26-year-old male patient was admitted to the Trauma Centre of Groote Schuur Hospital in Cape
Town. Around 11.00 PM he was brought in to the resuscitation area, straight from the accident. The
young male suffered from multiple gunshot wounds: four to his chest, one to his left upper arm and
one bullet had penetrated his left index finger and continued on to his head. After intubation, intercostal thoracic drains were inserted. Emergency blood products were next transfused to manage hypovolemic shock. The monitor showed a systolic blood pressure that had dropped to 70 mm Hg and a
heart rate that had increased to 130 beats per minute. Obviously, the medical condition of the patient
was deteriorating very badly. What would be your next intervention to save this patient, in the shoes
of a surgeon?

INTRODUCTION

The Groote Schuur Hospital is a level one trauma
Centre in Cape Town. They are known for their
wide experience and high exposure to severe penetrating and blunt trauma. Initial assessment of
patients brought in is done by a medical house officer or by the surgical registrar. General trauma
surgeons are on call 24 hours a day, seven days a
week. Compared to the Netherlands, demographics of admitted patients are different in terms of
patient population and causes of injury.1, 2
The Groote Schuur Hospital Trauma Centre treats
an average of 1200 patients per month. 28% of cases seen are resuscitations and 45% of the injuries
are caused by penetrating trauma. Approximately
30 laparotomies and 20 thoracic and vascular surgical procedures are performed in traumatic cases monthly.1 The trauma team consists of a welltrained (trauma) nursing staff, junior and senior
consultants, general trauma surgeons, trauma registrars, registrars in training for emergency medicine and general surgery, medical house officers,
medical interns and medical students. This team
may also include anaesthesiologists in the operating rooms, neurosurgeons, orthopaedic surgeons,
(interventional) radiologists and organ specialists.

Apart from these professionals, there are visiting
trauma surgeons, surgical registrars and medical
students. According to their level of experience
they participate in the team to gain and broaden
experience in the management of trauma patients.
The main objective of this article is to share our
experience at the Groote Schuur Hospital, focusing on the organization and causes of injuries. Furthermore, it informs about knowledge and skills
acquired at the hospital from the perspective of a
fifth-year medical student.

ORGANIZATION AND AVAILABLE
RESOURCES

The trauma unit at the Groote Schuur Hospital is
separated from the emergency unit. Upon admission patients are triaged and subsequently brought
into the green, yellow or red zone (resuscitation
corridor) depending on the patient’s condition. The
colours indicate the level of urgency. The green
zone consists of non-urgent patients, whereas the
red zone consists of critically injured patients. In
general, patients brought in by ambulance are triaged to the yellow or red zone and self-referrals
to the green zone. The centre has an operating
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complex, an Intensive Care Unit, and two wards
as well. One operating room is always available
in case a patient requires immediate surgery. The
total number of hospital beds for trauma patients
is 50 and includes a high care unit with 10 beds.
There are between 4 and 6 patients in the Intensive Care Unit at any time. In addition, a blood
bank and various medical scans are accessible in
the hospital. These include X-ray, sonography and
a CT scan. A LODOX scanner is available in the
resuscitation corridor and is extensively used. The
LODOX scanner is a full-body time-saving X-ray,
which makes it very efficient to use in traumatic
cases.

PATIENT DEMOGRAPHICS

The causes of injury are different between South
Africa and the Netherlands. In South-Africa
the most common causes of trauma are gunshot
wounds, stab wounds, violence related injuries
and serious traffic accidents.1 In the Netherlands
the majority of the injuries are traffic accidents, or
sports or work-related.2 To illustrate these differences two studies are presented below. The study
population in these studies are patients sustaining
traumatic liver injury. Both in the Netherlands
and South Africa the liver is the most frequently
injured organ following abdominal trauma. Therefore these studies are presented to demonstrate the
differences between the causes of trauma.
Between 2008 and 2013 412 patients with traumatic liver injury were admitted to the Groote Schuur
Hospital. During this period, 218 patients required
a laparotomy, with a mean age of 28 years (range
13-74). In 82% the cause of major liver bleeding was penetrating trauma, particularly gunshot
wounds. 18% was due to blunt trauma.3 Between
2000 and 2009 125 patients with traumatic liver
injury were admitted to the Erasmus Medical Centre. 68 patients required a laparotomy, with a mean
age of 33 years (range 16-81). In contrast with the
South African study the mechanism of injury was
blunt trauma in 63% of cases.4

WHAT COULD YOU EXPECT TO DO AS
A STUDENT?

to see the most impressive cases and operations.
Cases could vary from multiple gunshot wounds to
retained knife blades or lethal stabbings.5 Students
are welcome to attend these shifts. Consultant trauma surgeons supervise the ward rounds, including
the high-care unit and resuscitation corridor. They
also perform and supervise surgical procedures in
the operating rooms. In addition, they teach surgical registrars, emergency medicine registrars,
medical officers, interns and medical students. As
a student you are allowed to actively assist with suturing, blood drawing, drips, thoracic tube drains,
clerking patients and operative procedures. These
procedures are needed frequently and are solely
performed by the doctor, which is why you are
able to practice these skills a lot.

CONCLUSION

The case of the 26-year-old male illustrated a
common situation in the Trauma Centre of Groote
Schuur Hospital in Cape Town. The patient did not
survive his injuries due to the severe penetrating
head injury. The bullet reached his brainstem and
became compressed due to local oedema.
Working on the trauma unit is a unique opportunity
for students who are interested in trauma surgery.
It is a great opportunity to work in a developing
country with modern resources.
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Trauma continues 24 hours a day. Especially night
shifts during the weekend can be considered as very
busy. During these irregular hours, you are likely
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croscope. However, sometimes mites are difficult
to find as the burrows are frequently distorted by
scratching marks.

Finding mites
M. Wennekers and L.A.A. Gerbens

Scabies is a well-known and common disease,
affecting around 300 million individuals worldwide. It presents as an intensely pruritic eruption
consisting of erythematous papules, excoriations,
vesicles, indurated nodules, eczematous dermatitis
and sometimes secondary bacterial infection. The
epidermis of the skin is infested by the mite Sarcoptes scabiei var. hominis, which is highly contagious by close personal contact (longer than 15
minutes) or indirectly, for example via bed sheets
in hotels. The diagnosis is verified through the detection of mites, eggs, or faeces with microscopic
examination. However, with a generalised itch and
only about 5 to 15 mites on the body it might be
hard to find them.

Clues of scabies infection are extreme itching
(especially at night) and patients from high-risk
groups such as travellers, people with multiple
altering sexual contacts, immunocompromised
individuals and people like students, who live in
crowded apartments. Mites prefer certain body
parts, typically interdigital areas, wrists, feet and
skin that is covered by clothing; in infants scalp
and face can be involved.
The classical sign of a scabies infection is the burrow made by a mite within the skin. If available,
use dermoscopy at this site to look for the “delta
sign”, a dark triangular structure representing the
mite and her front legs (FIGURE 1). There you may
find a mite by scraping the skin and examining
the sample in potassium hydroxide under a mi-

Since 2015 it has been possible to reveal DNA of
Sarcoptes scabiei with PCR (polymerase chain reaction). Properly obtained skin scrapes are needed
to successfully apply PCR. You can extract them
with a thin blade and send them for examination in
a sample container, while keeping them dry.
But even if the tests are negative you cannot exclude the diagnosis scabies. Treatment without a
confident diagnosis is not preferable so if you have
a high suspicion of scabies, look again!

3.
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TREATMENT INVOLVES THREE STEPS

1.

2.

FIGURE 1 Delta sign.
Reference: https://www.huidziekten.nl/afbeeldingen/schurftmijtdermoscopie.jpg

more extreme way. It can present with thick scaly
patches with a rough aspect with minimal pruritus,
despite infestation with a large number of mites (up
to millions). This is called scabies crustose or Norvegica. It is highly contagious and strict isolation
is necessary. Treatment consists of a combination
of ivermectin and permethrin, repeated 3-7 times.

Exterminating the mites and eggs. Several products are available in the Netherlands:
permethrin cream, benzyl benzoate ointment
and ivermectin tablets. Permethrin cream is
the most frequently used treatment. It is applied on the whole body, from jaws to toes,
twice with one week in between treatments.
One disadvantage of this treatment is that it
is less user-friendly than the ivermectin tablets, which are taken in one dosage. The effectiveness is comparable, but the compliance
of patients is better for permethrin because
patients take the treatment more seriously. All
treatments should be repeated after a week to
increase chance of success. Persons involved
should be informed and treated, even if they
do not show symptoms yet.
It is just as important to clean all clothes and
bedding. Washing these at 50 degrees will kill
the mites. Delicate clothes can be contained in
a sealed plastic bag for a week. Mites will not
survive that long without their host.
After eradication itching may persist for
weeks due to a hypersensitivity reaction. This
can be treated with antihistamines, menthol
powder or creams. Important to keep in mind
is that when itching persists for more than
four weeks, or new burrows appear, additional
treatment may be necessary.

In individuals with compromised immune systems, such as the elderly, people with HIV, and organ transplant recipients, scabies may present in a
Jan 2019 | AMSj Vol. 14
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RADIOLOGY IMAGE

heart disease.3

Answers
E.M. Doedes and M. Bijlsma

Correct answers: 1B, 2C, 3A
The X-upper arm shows periosteal bone formation
which, in combination with the age of the patient,
is typical for infantile cortical hyperostosis, also
known as Caffey disease. Caffey disease was first
described in 1945 by Caffey and Silverman. The
description included infants under the age of 5
months who presented with cortical thickening and
swelling of the soft tissue. The disease presents itself at an average age of 9 weeks. However, in rare
cases the disease may already be present during
the third trimester of pregnancy.1
In this case the modality of choice would be an
X-ray for several reasons. An X-ray is cheaper,
less time- consuming and often offers a sufficient
image of skeletal anomalies. Most importantly, the
patient is 27 weeks old and small in size, meaning
that a CT-scan would impose tremendous amounts
of radiation on the small body of the patient. Thus,
a CT-scan should only be made after careful consideration.
The provided X-ray shows cortical thickening
underneath the swelling of the upper arm. The
bone ends, epiphysis and metaphysis are relatively spared. This is typical for Caffey disease. In
this case the humerus is affected, although most
frequently the mandible, ulna and clavicle are
involved. The humerus, femur, skull and lateral
ribs are affected less often. More than one bone
can be affected at the same time. The radiological findings of hyperostosis, in combination with
the clinical findings and age of the patient, are
often enough to diagnose the disease.2 However,
research has shown that there is a genetic component. Presence of the pathogenic variant of the
COL1A1 c.3040C>T gene supports the diagnosis.
Not all who have this variant are affected by the
disease; the penetrance is variable. In the majority
of cases those who suffer from the disease do have
this mutation. In rare cases, however, the disease
can also result from prolonged administration of
prostaglandins E1 and E2 in children with cyanotic

Caffey disease has a triad of symptoms. The firm
swelling is usually accompanied by bone lesions
and irritability with restlessness. In some cases fever, poor appetite and anaemia may occur. Usually
there are no abnormalities in serology and other
laboratory tests. This aids differentiating between
Caffey disease and other diagnoses that may have
similar symptoms, such as hypervitaminosis A,
PGE1 exposure and osteomyelitis. Caffey disease
closely resembles osteomyelitis, but misdiagnosis
is dangerous as osteomyelitis requires antibiotic
therapy. The treatment of Caffey disease is much
simpler: antipyretics, analgesics and anti-inflammatory medication can be used in the acute phase.
After the acute phase, the bones will remodel and
the disease will resolve itself before the second
year of life.4
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ARTICLE

Answers

Colophon

J. Tettero and J. Cloos

Amsterdam Medical Student journal is a scientific medical journal with the purpose to enable medical students
to publish clinical observations, research articles and case
reports. The journal was founded by students from the
Academic Medical Center (AMC) and the VU Medical
Center (VUmc) in Amsterdam with the intention to
provide education and development of academic skills for
medical students. The entire journal is created and published by staff members and students from both faculties.

Correct answer: A

EXPLANATION

Epstein-Barr Virus (EBV) infection.
This is the correct answer. The blood test showed
a lymphocytosis while large lymphocytes with
an atypical shape were seen in the blood smear.
The lymphocytes have a coarse core and broad
blue cytoplasm (watery aspect) with darker blue
edges where it has a typical contact with nearby
erythrocytes (Dutch skirt phenomenon). This morphological picture can be caused by various viral
infections, such as cytomegalovirus (CMV), Epstein-Barr virus (EBV) or hepatitis C virus. Therefore, further viral serologic testing is required.
This confirmed the diagnosis EBV infection.
A.

B.
Chronic lymphocytic leukaemia (CLL).
This is not the correct answer. The lymphocytes
in patients with chronic lymphocytic leukaemia
have a maturation stop. These premature cells are
monoclonal, have the same round shape and are
typically small. ‘Smudge cells’, which are immature cells that broke during the smear, would be
typical for CLL.
C.
Acute lymphocytic leukaemia (ALL).
This is not the correct answer. Just as with CLL,
the hematopoietic stem cells lose the ability to differentiate. Therefore you would only see blast cells
in a blood smear. The blast cells would typically
have a low amount of cytoplasm and would all
look the same.
D.
Tuberculosis. This is not the correct answer. The bacterium Mycobacterium tuberculosis
causes the disease tuberculosis and can cause lymphocytosis. The lymphocytes in a peripheral blood
smear do not show a typical form. Tuberculosis
cannot be diagnosed with a blood smear, but with
peripheral blood using the polymerase chain reaction (PCR) method. Other methods are a sputum
smear, chest X-ray or Mantoux skin test.
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