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ZIKA virus infection
•

IgG4 related disease
•

Refeeding syndrome
•

Splenic irradiation in frail patients with CLL

A 30-year-old man with polyuria, polydipsia and an abnormal chest X-ray;  
what is your diagnosis?

p u b l i s h e d  i n  c o l l a b o r a t i o n  w i t h  t h e  n e t h e r l a n d s  a s s o c i a t i o n  o f  i n t e r n a l  m e d i c i n e

The Netherlands Journal of Medicine



M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

The Netherlands Journal of Medicine

M I S S I O N  S T A T E M E N T

To serve the need of the physician to practice up-to-date medicine and to keep track of important issues in health care. To 
promote and to enhance clinical knowledge by publishing editorials, original articles, reviews, papers regarding specialty 
training, medical education and correspondence.

E D I T O R I A L  I N F O R M A T I O N

C I T E D  I N

Biosis database; embase/excerpta medica; index medicus (medline) science citation index, science citation index expanded, 
isi alerting services, medical documentation services, current contents/clinical medicine, PubMed.

Editor in chief
Paul van Daele, Department of 
Internal Medicine and Department 
of Immunology, Erasmus MC, 
University Medical Center, 
Rotterdam, the Netherlands

Editorial team
Jelmer Alsma
Mark Eijgelsheim
Femme Harinck
Maarten Limper
Sanne Lugthart
Jorie Versmissen

Associate editors
Hannelore Bax
Ingrid Boere
Virgil Dalm
Teun van Gelder
Laura de Graaff
Wouter de Herder
Dennis Hesselink
Mandy van Hoek
Janneke Langendonk
Mirjam Langeveld
Frank Leebeek
Rob de Man
Stephanie Klein Nagelvoort
Christian Oudshoorn 
Roos Padmos

Robin Peeters
Marijn Vis
Bob Zietse
Carola Zillikens

Junior associate editors
Karin Blijdorp
Mark Claassen
Gerard Jansen
Pim Mutsaers

Editorial board
G. Agnelli, Perugia, Italy
J.T. van Dissel, Leiden, the Netherlands
R.O.B. Gans, Groningen, 
the Netherlands
A.R.J. Girbes, Amsterdam, 
the Netherlands
D.E. Grobbee, Utrecht, the Netherlands
E. de Jonge, Leiden, the Netherlands
D.L. Kastner, Bethesda, USA
M.H. Kramer, Amsterdam,  
the Netherlands
E.J. Kuipers, Rotterdam,  
the Netherlands
Ph. Mackowiak, Baltimore, USA
J.W.M. van der Meer, Nijmegen, 
the Netherlands
B. Lipsky, Seattle, USA
B. Lowenberg, Rotterdam,  
the Netherlands

G. Parati, Milan, Italy
A.J. Rabelink, Leiden, the Netherlands
D.J. Rader, Philadelphia, USA
J.L.C.M. van Saase, Rotterdam, 
the Netherlands
M.M.E. Schneider, Utrecht,  
the Netherlands
J. Smit, Nijmegen, the Netherlands
Y. Smulders, Amsterdam,  
the Netherlands
C.D.A. Stehouwer, Maastricht, 
the Netherlands
J.L. Vincent, Brussels, Belgium
R.G.J. Westendorp, Leiden, 
the Netherlands

Editorial office
Erasmus MC, University Medical 
Center Rotterdam
Department of Internal Medicine
’s-Gravendijkwal 230 
3015 CE Rotterdam 
The Netherlands
Tel.: +31 (0)10-703 59 54
Fax: +31 (0)10-703 32 68
E-mail: p.l.a.vandaele@erasmusmc.nl
http://mc.manuscriptcentral.com/
nethjmed

The Netherlands Journal of Medicine



M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

The Netherlands Journal of Medicine

ISSN: 0300-2977

Copyright
© 2016 Van Zuiden Communications B.V.  
All rights reserved. Except as outlined below, 
no part of this publication may be reproduced, 
stored in a retrieval system or transmitted in any 
form or by any means, electronic, mechanical, 
photocopying, recording or otherwise, without 
prior written permission of the publisher. 
Permission may be sought directly from Van 
Zuiden Communications B.V.

Photocopying
Single photocopies of single articles may be made 
for personal use as allowed by national copyright 
laws. Permission of the publisher and payment 
of a fee is required for all other photocopying, 
including multiple or systematic copying, copying 
for advertising or promotional purposes, resale, 
and all forms of document delivery. Special rates 
are available for educational institutions that wish 
to make photocopies for non-profit educational 
classroom use.

Derivative works
Subscribers may reproduce tables of contents 
or prepare lists of articles including abstracts 
for internal circulation within their institutions. 
Permission of the publisher is required for resale 
or distribution outside the institution. Permission 
of the publisher is also required for all other 
derivative works, including compilations and 
translations.

Electronic storage
Permission of the publisher is required to store or 
use electronically any material contained in this 
journal, including any article or part of an article.

Responsibility
No responsibility is assumed by the publisher for 
any injury and/or damage to persons or property 
as a matter of product liability, negligence or 
otherwise, or from any use or operation of 
any methods, products, instructions or ideas 
contained in the material herein. Because of 
the rapid advances in the medical sciences, 
independent verification of diagnoses and drug 
dosages is advised.
Although all advertising material is expected 
to conform to ethical (medical) standards, 
inclusion in this publication does not constitute a 
guarantee or endorsement of the quality or value 
of such product or of the claims made of it by its 
manufacturer.

Van Zuiden Communications B.V.
PO Box 2122 
2400 CC Alphen aan den Rijn
The Netherlands
Tel.: +31 (0)172-47 61 91
Email: mouton@vanzuidencommunications.nl
Internet: www.njm-online.nl

Contents
EDI TOR I A L

How relevant is refeeding syndrome? 102
A.R.H. van Zanten

R E V IE WS

Zika virus and the current outbreak: an overview 104
M. Goeijenbier, L. Slobbe, A. van der Eijk , M. de Mendonça Melo, M.P.G. Koopmans,  
C.B.E.M. Reusken

An inflammatory condition with different faces: immunoglobulin 
G4-related disease 

110

A.F. Karim, R.M. Verdijk, J. Guenoun, P.M. van Hagen, J.A.M. van Laar

OR IGINA L A RT ICL ES

Incidence of refeeding syndrome in internal medicine patients 116
B.V.C. Kraaijenbrink, W.M. Lambers, E.M.H. Mathus-Vliegen, C.E.H. Siegert

The beneficial local and abscopal effect of splenic irradiation in frail 
patients with chronic lymphocytic leukaemia

122

A.M. Aalbers, M.J. Aarts, A.D.G. Krol, C.A.M. Marijnen, E.F.M. Posthuma

C ASE R EPORTS

The atopic heart: a curious case of coronary hypersensitivity 130
S. Arora, R. Patel, M. Fadila, K. Wool

A 45-year-old woman with an anticholinergic toxidrome 133
N.A.F. Verheijden, B.C. Koch, Z. Brkic, J. Alsma, S.C.E. Schuit, J. Alsma

PHOTO QUIZZES

A 39-year-old woman with a mushroom intoxication 136
M. Bakkum, H. van Cruijsen, A.J. Kooter

An unusual manifestation of diabetic ketoacidosis 138
P.H. Go, M. Alvelo-Rivera

A rare complication of pneumonia 140
W.E. van Spil, N. Claessens, M.C.S. le Cocq d’Armandville, J.C. Verhave

Reactions and complications to bites 142
Y. Yurumez, Y. Yavuz, M. Yucel, Z. Cetinkaya, I.H. Ciftci



102

M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

© Van Zuiden Communications B.V. All rights reserved.

The Netherlands Journal of Medicine

E D I T O R I A L

How relevant is refeeding syndrome?

A.R.H. van Zanten

Department of Intensive Care Medicine, Gelderse Vallei Hospital, Ede, the Netherlands,  
tel.: +31 (0)318-434115, fax: +31 (0)318-434116, email: zantena@zgv.nl 

Refeeding syndrome refers to biochemical and clinical 
symptoms as well as metabolic abnormalities among 
malnourished patients undergoing refeeding, irrespective 
of whether these consequences are induced by oral, enteral 
or parenteral feeding.1 Typically, low serum concentrations 
of predominately intracellular ions such as phosphate, 
magnesium and potassium are encountered; however, 
frequently also abnormalities in the glucose metabolism, 
including thiamine deficiency and levels of sodium and 
water balance have been described. Refeeding syndrome 
has been shown to be associated with considerable 
morbidity and mortality.2 

In the current issue of the journal, Kraaijenbrink and 
co-workers describe the incidence of refeeding syndrome 
among 178 patients acutely admitted to an internal 
medicine department of a teaching hospital in the 
Netherlands.3 Surprisingly, they observed that half of the 
patients were at risk for refeeding according to the NICE 
guideline definitions and actually 1 out of 12 patients 
developed refeeding syndrome defined as a positive 
refeeding risk score combined with new-onset hypophos-
phataemia during follow-up.

The incidence of refeeding syndrome has been rarely 
reported or varies markedly, most probably due to lack of a 
universally accepted definition.2 Among anorexia nervosa 
patients on the ICU, refeeding syndrome was encountered 
in 10%,4 a similar incidence as compared with the internal 
medicine population studied by Kraaijenbrink. This may 
be due to the fact that any patient with negligible food 
intake for more than five days or poor nutritional status 
is at risk of developing refeeding-associated problems. 
Internal medicine patients with oncological diagnoses 
are at enhanced risk for refeeding syndrome, possibly 
due to cancer cachexia, poor intake or other unknown 
associations. Unfortunately, nutritional risk assessment 
instruments such as the SNAQ score were proven not 
useful to predict the syndrome. No major differences in 
clinical outcome, such as mortality and handgrip strength, 
were observed comparing those patients with and without 

refeeding syndrome. The sharpest decline in phosphate 
levels was observed on days 2 and 3, with the nadir in 
patients with refeeding on day 5.3

In my opinion, this should not lead to the assumption 
that diagnosing refeeding syndrome is not relevant 
for the following reasons: First, in this observational 
study, data on actual treatment of refeeding syndrome 
patients are lacking as this was not the objective of the 
study. Second, until recently recommendations that 
feeding should be commenced at maximally 50% of 
energy demands were only expert based.5 In contrast, 
some physicians believed that a strategy to prescribe 
full feeding while aggressively correcting electrolytes 
should be considered safe. Such a strategy may be 
possible in internal medicine departments, but may be 
more feasible in the setting of an ICU where patients 
have arterial lines and drawing blood and correcting 
electrolyte abnormalities and fluid status is routine. To 
shed light on these contradicting approaches, the first 
randomised controlled trial studying caloric restriction 
in adults was recently published.6 Doig and co-workers 
compared normal caloric intake during the management 
of refeeding syndrome with restricted intake up to 
a maximum of 480 kilocalories per day for two days 
among 339 adult mechanically ventilated ICU patients.6 
The inclusion criteria were pragmatically designed 
focussing on ICU patients with new-onset hypophos-
phataemia (a drop in serum phosphate > 0.16 mmol/l 
from a previous reading to below 0.65 mmol/l) within 72 
hours after nutritional support commencement, similar 
to the criteria used by Kraaijenbrink and co-workers. 
Hypophosphataemia may have been caused by other 
reasons, however hypophosphataemia on admission was 
an exclusion criterion similar to the Kraaijenbrink study. 
The full caloric strategy induced higher mortality rates at 
hospital discharge (+9.2% (95% CI 0.7-17.7; p = 0.017)), 
and at 60 days (+12.3% (95% CI 3.9-20.7; p = 0.002)), 
and 90 days (+8.7% (95% CI 0.04-17.0; p = 0.041)). 
Furthermore, more major infections and airway or lung 
infections were encountered during full feeding.6
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Therefore, in my opinion it can be recommended 
to follow-up acutely admitted patients at risk for the 
development of refeeding syndrome-associated hypophos-
phataemia after the commencement of nutritional 
support in the hospital setting and to reduce caloric 
intake for 48 hours (caloric restriction) while aggressively 
correcting electrolytes, monitoring the fluid balance and 
administering thiamine. Subsequently caloric intake may 
be gradually increased to full nutritional support. 

As refeeding syndrome may be frequently encountered in 
internal medicine wards, plasma phosphate monitoring 
on day 2-3 after resuming nutrition seems essential. 
Diagnosing the refeeding syndrome is very relevant, as it 
may be encountered frequently among acutely admitted 
medical and critically ill hospitalised patients and not 
optimally handling its consequences, including caloric 
restriction, may potentially confer worse outcomes.
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R E V I E W

Zika virus and the current 
outbreak: an overview 

M. Goeijenbier1,2, L. Slobbe2, A. van der Eijk1 , M. de Mendonça 
Melo2, M.P.G. Koopmans1, C.B.E.M. Reusken1*

1Department of Viroscience, Erasmus MC, the Netherlands, 2Department of Infectious Diseases, 
Havenziekenhuis and Institute for Tropical Diseases, Rotterdam, the Netherlands, *corresponding 

author: tel.: +31 (0)10-704 40 68, fax +31 (0)10-704 47 60, email: c.reusken@erasmusmc.nl

A B S T R A C T

Zika virus (ZIKV), a mosquito-borne flavivirus closely 
related to yellow fever virus and dengue virus, is currently 
causing a large outbreak in the Americas. Historically, 
ZIKV infection was considered a sporadic, relatively 
mild disease characterised by fever, maculopapular rash, 
conjunctivitis and often arthralgia. However, current 
observational studies suggest that ZIKV may cause more 
severe neurological sequelae such as Guillain-Barre 
syndrome, and birth defects, mainly microcephaly, in 
babies of whom the mother was infected with ZIKV during 
pregnancy. This article provides a clinically focussed 
overview of ZIKV, with emphasis on the current outbreak, 
clinical manifestations, diagnostic tools and caveats. 

K E Y W O R D S

Zika virus, microcephaly, flavivirus, Aedes, outbreak, 
Americas

B A C K G R O U N D

In May 2015, the Pan American Health Organization 
(PAHO) issued an alert about possible autochthonous 
transmission of Zika virus (ZIKV) in Brazil, South 
America. Since then, the virus has spread widely in Middle 
and South America, and the Caribbean, affecting 29 
countries and resulting in ten-thousands of probable and 
confirmed cases as of 22 February 2016.1,2 These include 
(former) European overseas countries and territories and 
due to intensive international travel, the risk of importing 
ZIKV to Europe has increased. On 11 December 2015 
the first case of ZIKV imported from the New World 
was reported in the Netherlands.3 Since then, 30 cases, 

imported from Suriname and some islands of the (former) 
overseas territories of the Netherlands, were diagnosed 
(as of 22 February 2016). Possible association of ZIKV 
with microcephaly in newborns and other neurological 
disorders urged the World Health Organization (WHO) 
to declare the outbreak of microcephaly-associated ZIKV a 
Public Health Emergency of International Concern on the 
1 February.4 Co-circulation of dengue and chikungunya 
virus, which share overlapping clinical manifestations 
with ZIKV, complicates clinical diagnosis, while dengue 
virus, West Nile virus and yellow fever virus may cause 
cross-reactivity in serological diagnostic tests which 
severely hampers laboratory diagnosis of ZIKV infection 
in the outbreak region.5 
Here, we briefly provide an overview of the current 
outbreak, and some characteristics of the virus, clinical 
manifestations and management of ZIKV infections, and 
finally the diagnostic tools which can be used. 

E P I D E M I O L O G Y

ZIKV is a member of the genus Flavivirus, family 
Flaviviridae. Other flaviviruses of importance to human 
health are dengue virus, West Nile virus, yellow fever virus, 
Japanese encephalitis virus and tick-borne encephalitis 
virus. ZIKV is most closely related to the New World 
flaviviruses St. Louis encephalitis virus, Rocio virus 
and Ilheus virus.5,6 ZIKV was first discovered in the 
Zika forest in Uganda in 1947 and incidental cases 
were reported for the next 60 years in both Africa and 
South-East Asia.6 In 2007, ZIKV caused an outbreak 
of mild disease in the Pacific, characterised by fever, 
rash, arthralgia and conjunctivitis in Micronesia. This 
was followed by an epidemic with an estimated 32,000 
patients in French Polynesia in 2013-2014.7-9 Since then, 
the virus has extended its geographic distribution to 
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multiple countries in the Pacific Ocean and ZIKV emerged 
for the first time in the Americas on Easter Island, 
Chile in 2014.10 In May 2015, the authorities in Brazil 
confirmed autochthonous transmission in the northeast 
of the country and since then, the virus has spread rapidly 
in the region with ten-thousands of cases (figure 1). In 
addition, there is a ZIKV outbreak on the Cape Verde 
islands with approximately 7000 cases recorded since 
December 2015. The current outbreak in the Americas 
has led to an increase of travel-associated imported ZIKV 
cases to Europe with registered cases in Austria, Denmark, 
Finland, France, Germany, Ireland, Italy, Portugal, the 
Netherlands, Spain, Sweden, Switzerland and the United 
Kingdom.2 
ZIKV is transmitted in a human-mosquito-human cycle 
involving Aedes mosquitoes. Ae. aegypti is the only species 
for which transmission outside Africa has been confirmed. 
Although competence for Ae. albopictus, a mosquito 
species established in large parts of Southern Europe 
and occasionally introduced into the Netherlands by 
trade of plants and used tires,11 has been demonstrated 
in laboratory circumstances for the African lineage of 
ZIKV,12 this mosquito species has never been implied in 
ZIKV epidemiology outside Africa.6,13,14 Blood transfusion 
mediated, perinatal and possible sexual transmission of 
ZIKV have been reported as well.6,15-20 The potential for 
transmission of ZIKV by other Aedes mosquitos in Europe 
is under investigation, but is considered to be low. 

V I R O L O G Y

Viruses of the genus flavivirus are positive-stranded, 
enveloped RNA viruses with a single genome of 
approximately 11 kb. The ZIKV genome encodes for three 
structural proteins C, M and E, and seven non-structural 
proteins, NS1, NS2a, NS2b, NS3, NS4a, NS4b and NS5.6,21 
Because the RNA-dependent-RNA-polymerase (NS5) is very 

conserved among flaviviruses, this genomic region is often 
used as a target in pan-flavi molecular tests. 
ZIKV belongs to the Spondweni serogroup, together 
with Spondweni virus which circulates in Sub-Saharan 
Africa and Papua New Guinea. Two lineages of ZIKV are 
recognised: the African lineage and the Asian lineage.6 
The African lineage has not (yet) disseminated outside 
Africa. ZIKV strains circulating in the Americas are of the 
Asian lineage with 99.9% identity with the ZIKV strains 
circulating in French Polynesia in 2013-2014.22 

C L I N I C A L  M A N I F E S T A T I O N S 

Knowledge about the clinical course of ZIKV infection 
is based on a relatively small number of studies in 
comparison with other emerging pathogens. The first 
documented case of human ZIKV infection dates back 
to 1964 and describes a febrile illness that, without 
diagnostics proving ZIKV to be the causative agent, could 
easily have been caused by another arboviral infection, 
such as dengue or chikungunya.6,9 The majority of ZIKV 
infections seem to be asymptomatic, confirmed by data 
from outbreaks in Micronesia and French Polynesia in 
2007 and 2013-2014, respectively, with symptoms in only 
18% of patients with documented antibodies. However, 
overestimation of the number of asymptomatic infections 
may be considered, since serological cross reactivity may 
have occurred with other circulating flaviviruses such as 
dengue virus, West Nile virus and Japanese encephalitis 
virus.23 Other evidence for the occurrence of asymptomatic 
infections came from studies in blood donors that show a 
significant seroprevalence.24,25 
After an incubation period of 3-12 days, symptomatic 
patients generally present with fever, arthralgia, myalgia, 
headache, non-purulent conjunctivitis, and maculopapular 
rash.26,27 The arthralgia is most often localised in the 
small joints of hands and feet and could be accompanied 
with joint swelling.6,7,9 Other manifestations include 
anorexia, nausea and vomiting, diarrhoea, abdominal 
pain, sore throat, retro-orbital pain, a burning sensation 
of the palms and soles and vertigo.6,7,9,28 In contrast 
to dengue virus infection, haemorrhagic complications 
seem rarely to be associated with ZIKV, and leukopenia 
and thrombocytopenia seem to only occur in a minority 
of ZIKV cases.9,28 Oedema of the extremities, noticed 
as swelling of especially the ankles, is considered to be 
quite specific for ZIKV in comparison with dengue and 
chikungunya virus.9,23 Although not much is known 
yet about the morbidity and mortality of the current 
ZIKV outbreak, it is assumed that in comparison with 
other arboviral infections, ZIKV is relatively mild and 
self-limiting. Currently, three deaths have been linked to 
ZIKV infection, although, the level of evidence for causality 

Figure 1. Current active spread of ZIKV  
Source: http://www.cdc.gov/zika/
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remains doubtful.9,23 In the current ZIKV outbreak, much 
attention has been drawn towards potential neurological 
complications of ZIKV infection, where the main concerns 
are the possible association of ZIKV infection with 
Guillain-Barré syndrome (GBS) and microcephaly as a 
neurological manifestations in newborns.29-31 
Both complications were observed in the outbreak in 
French Polynesia29 as well as in the current outbreak, 
with Brazil reporting more than 4700 suspected cases of 
microcephaly since May 2015. One should bear in mind 
that only a minority of these 4700 cases remained linked 
to ZIKV infection after correction for differing criteria 
for microcephaly, birth weight and potential other factors 
predisposing to microcephaly. ZIKV RNA was identified 
in the amniotic fluid of two women whose foetuses had 
microcephaly.30 The potential causality is further supported 
by the full genome detection of the virus in the brain of 
a foetus with microcephaly.31 Several countries reported 
spikes in GBS cases in January 2016.28-30,32,33 Recently, a 
confirmed imported ZIKV case developed GBS in the 
Netherlands (van den Beukel et al. submitted). The causality 
between ZIKV infection and GBS is not yet proven 
and a possible mechanism can only be hypothesised. 
Hypothetically, a possible underlying mechanism could 
be similar to that of Campylobacter-driven GBS, involving 
molecular mimicry where antibodies against the pathogen 

cross react with antigens on nerve tissue and thereby 
damage healthy nerves.34 Alternatively, the GBS-like 
symptoms may be caused by direct virus-induced nerve 
damage.
While evidence supports the potential for foetal infection 
with ZIKV, much remains unknown about the strength 
of this association, and – if confirmed – the prevalence 
of intra-uterine infections and subsequent complications 
in ZIKV-infected pregnant women. Similar to other 
infections during pregnancy, it is likely that effects – 
should they occur – differ depending on the timing of the 
infection, potentially ranging from miscarriage, to birth 
defects, to the birth of apparently healthy babies with or 
without some more subtle sequellae. Studies have shown 
that physiological skewing of the immune system during 
pregnancy to a more immune tolerant state may lead to 
delayed clearance of infection, and thus prolonged viraemia 
and increased risk of foetal infection. Of course, all this 
assumes a combination with a potential neurotropism for 
ZIKV which has not yet been proven in animal models. 
Furthermore, it remains to be seen whether specific 
ZIKV strains have changed in virulence or whether 
possible complications such as GBS and microcephaly were 
unnoticed in the past due to their relatively low absolute 
numbers. Additional studies, both epidemiological and 
animal models, are needed to establish the possible 

Table 1. Comparison of Zika, chikungunya and dengue virus 

Zika virus Chikungunya Dengue 

Myalgia ++ ++ ++

Arthralgia + ++ ++

Oedema ++, extremities - -

Conjunctivitis ++ ++ + mild conjunctivitis/conjunctival injection

Haemorrhage Described once None Yes, in severe cases

Leukopenia - ++ ++

Thrombocytopenia - ++ ++

Fever + ++ ++

Rash ++ ++ +

Morbidity/mortality Low, estimated to be below 1% 25% symptomatic with 2.5% mortality in 
hospitalised cases

Sequelae Possible link to GBS, encephalitis and 
microcephaly 

Long-term arthralgia 
up to 24 months

Link to GBS, haemophagocytosis and 
encephalitis 

Vaccination None None Experimental

Diagnostics available PCR urine and serum, serology under 
development

PCR, serology PCR, serology, antigen tests

Based on references: 9,23,28,46-49 GBS = Guillain-Barre syndrome; PCR = polymerase chain reaction.
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association between ZIKV infection and these 
complications.

C L I N I C A L  M A N A G E M E N T  A N D 
T R E A T M E N T

No specific antiviral treatment is available thus, if needed, 
care is supportive. However, the disease is self-limiting 
and mainly lasts no longer than seven days in the majority 
of cases. Since there is no evidence yet for haemorrhagic 
complications in ZIKV, the use of non-steroidal 
anti-inflammatory drugs (NSAIDs) in case of (severe) 
arthralgia is not strictly contraindicated.28 However, in 
case of uncertainty of the diagnosis and the possibility 
of a dengue virus infection pending the test results, 
NSAIDs should still be avoided. In daily practice, normal 
thrombocyte counts could favour the use of NSAIDs.28 
Where possible acetaminophen, which does not alter 
platelet aggregation, could be used to supress milder 
symptoms.
In case of GBS, intravenous immunoglobulin might be 
effective, although severe GBS cases may require intensive 
care, including mechanical ventilation.29,35 Currently, 
the Centers for Disease Control (CDC) recommends 
monitoring of foetal development in pregnant women 
with evidence of ZIKV infection by 3-4 weekly ultrasounds. 
This strategy would increase the knowledge about causality 
of ZIKV-infected pregnant women and birth defects. 
However, the benefits for the mother and unborn child 
are limited due to the lack of treatment or intervention 
other than abortion.35,36 Currently, the Dutch National 
Institute for Public Health and the Environment (RIVM), 
advises pregnant women, when possible, to postpone 
non-essential travel to ZIKV outbreak areas. If travel is 
necessary, mosquito repellents, long sleeved clothing and 
an impregnated bed net should be used. When a pregnant 
woman has a molecular proven ZIKV infection, follow-up 
in a specialised perinatal care centre during the pregnancy 
is recommended (http://www.rivm.nl/dsresource?objectid
=rivmp:304780&type=org&disposition=inline&ns_nc=1). 

D I F F E R E N T I A L  D I A G N O S I S

Since the majority of symptomatic ZIKV patients present 
with arthralgia, fever and rash, the differential diagnosis 
of suspected ZIKV includes viruses with similar clinical 
manifestations, like chikungunya and dengue virus.6,37 
Based on the geographical exposure, the differential 
diagnosis can be broadened. For the Americas the 
alphaviruses Mayaro virus, Oropouche virus and equine 
encephalitis virus, as well as West Nile virus and La Crosse 
encephalitis virus may be considered. Also, malaria and 

rickettsioses may be taken into account.28,38 The differential 
diagnosis can be broadened to other acute virus infections 
including influenza, rubella and measles, or non-viral 
diseases.

D I A G N O S T I C S

Information on ZIKV infection kinetics is indispensable 
for proper interpretation of diagnostic results. The 
information available in literature is limited to Asian ZIKV 
and concerns only a few cases.39 Viraemia seems low and 
short. ZIKV shows a peak in viral load when symptoms 
appear and can be detected up to 3-5 days after onset of 
symptoms with reverse transcription polymerase chain 
reaction (RT-PCR).32,40,41 ZIKV RNA has been detected 
in saliva, nasopharyngeal swabs, urine and semen as 
well.17,20,42-44 A combination of blood, urine and saliva 
samples is advised to increase both the sensitivity of 
molecular detection and the detection window. The viral 
load in urine seems to be higher than in blood/serum, is 
observed to peak 5-7 days upon onset of symptoms and 
has a much longer detection window (detection > 28 days 
post-onset of symptoms have been described) than blood, 
although sensitivity of detection at these time points 
remains to be determined.39 A combination of blood and 
saliva sampling increased the ZIKV detection rate by 19% 
but did not increase the detection window.17 ZIKV specific 
IgM seems to appear 3-5 days and IgG 10 days after onset 
of illness in patients without previous flavivirus infections. 
Typically in flavivirus infections IgM develops within a few 
days upon onset of symptoms and is generally detectable 
up to three months. IgG develops a few days later and is 
typically detectable for months to years.5,32 More studies are 
needed to validate these observations.
Multiple real-time and conventional RT-PCRs specific 
for ZIKV or pan-flavi, and serology tests have been 
described in the literature or are commercially available.39 
All still need extensive validation in the context of both 
the outbreak region and areas were cases are imported. 
Patients in the current outbreak region will have a high 
level flavivirus background while travellers returning to 
Europe will generally have been exposed to these viruses 
to a far lesser extent. This is especially important for 
serology-based testing as extensive cross-reactivity between 
antibodies triggered by different flavivirus infections or 
vaccination exist. Furthermore, an acute ZIKV infection 
might boost cross-reactive antibodies due to prior 
flavivirus infection/vaccination. This will complicate 
diagnosis based on serology in the outbreak region and 
will require detailed knowledge on the vaccination history 
for Japanese encephalitis virus, tick-borne encephalitis 
virus and yellow fever virus when interpreting diagnostic 
results of returning travellers.5,39,45 The availability of 
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discriminating ZIKV serology is especially important to 
identify asymptomatic ZIKV infections in pregnant women 
due to putative teratogenic effects. 

C O N C L U D I N G  R E M A R K S 

The current outbreak of ZIKV in the Americas, including 
Dutch (former) overseas territories, has direct implications 
for infectious disease specialists, obstetricians, midwifes 
and microbiologists in the Netherlands. Besides dengue 
and chikungunya virus, clinicians should also include 
ZIKV in their differential diagnosis of fever with rash in 
travellers returning from Asia, Africa, the Pacific ocean 
area and the Americas. Although ZIKV infections usually 
manifest as asymptomatic or mild, infection of women 
during pregnancy requires intensive follow-up due to 
putative correlation with neurological defects in newborns, 
until the link between ZIKV and microcephaly has been 
substantiated or rejected. Determination of asymptomatic 
ZIKV infection during pregnancy is complicated due to 
extensive cross-reactivity in serology-based testing. For 
diagnosis in acutely infected patients a combination of 
blood, urine and saliva will increase the sensitivity and 
window of ZIKV detection. Current ongoing international 
collaborative studies might give insight in these issues on 
short notice. 

D I S C L O S U R E S

The authors declare no conflict of interest. No funding or 
financial support was received. 

R E F E R E N C E S

1.  WHO. WHO situation report: neurological syndrome and congenital 
anomalies, 5 february 2016: WHO; 2016 [cited 2016 0602]. Available from: 
http://apps.who.int/iris/bitstream/10665/204348/1/zikasitrep_5Feb2016_
eng.pdf?ua=1. 

2.  ECDC. Epidemiological update: Outbreaks of Zika virus and complications 
potentially linked to the Zika virus infection; 5 February 2016: ECDC; 2016 
[cited 2016 0602]. Available from: http://ecdc.europa.eu/en/press/news/_
layouts/forms/News_DispForm.aspx?ID=1353&List=8db7286c-fe2d-476c-
9133-18ff4cb1b568&Source=http%3A%2F%2Fecdc%2Eeuropa%2Eeu%2F
en%2Fhealthtopics%2Fzika%5Fvirus%5Finfection%2FPages%2Findex%
2Easpx&preview=yes&pdf=yes. 

3.  ProMED-mail. Zika virus – Netherlands ex Suriname Archive Number: 
20151213.3858300: ProMED-mail; 2015 [cited 2016 0702]. Available from: 
http://www.promedmail.org/. 

4.  WHO. WHO statement on the first meeting of the International Health 
Regulations (2005) (IHR 2005) Emergency Committee on Zika virus and 
observed increase in neurological disorders and neonatal malformations: 
WHO; 2016 [cited 2016 04022016]. Available from: http://www.who.int/
mediacentre/news/statements/2016/1st-emergency-committee-zika/en/. 

5.  Cleton N, Koopmans M, Reimerink J, Godeke GJ, Reusken C. Come fly 
with me: review of clinically important arboviruses for global travelers.  
J Clin Virol. 2012;55:191-203. 

6.  Hayes EB. Zika virus outside Africa. Emerg Infect Dis. 2009;15:1347-50. 

7.  Duffy MR, Chen TH, Hancock WT, et al. Zika virus outbreak on Yap Island, 
Federated States of Micronesia. N Engl J Med. 2009;360:2536-43. 

8.  Cao-Lormeau VM, Roche C, Teissier A, et al. Zika virus, French polynesia, 
South pacific, 2013. Emerg Infect Dis. 2014;20:1085-6. 

9.  Loos S, Mallet HP, Leparc Goffart I, Gauthier V, Cardoso T, Herida M. 
Current Zika virus epidemiology and recent epidemics. Med Mal Infect. 
2014;44:302-7. 

10.  Tognarelli J, Ulloa S, Villagra E, et al. A report on the outbreak of Zika virus 
on Easter Island, South Pacific, 2014. Arch Virol. 2016;161:665-8. 

11.  Scholte EJ, Dijkstra E, Blok H, et al. Accidental importation of the 
mosquito Aedes albopictus into the Netherlands: a survey of mosquito 
distribution and the presence of dengue virus. Med Vet Entomol. 
2008;22:352-8. 

12.  Wong PS, Li MZ, Chong CS, Ng LC, Tan CH. Aedes (Stegomyia) albopictus 
(Skuse): a potential vector of Zika virus in Singapore. PLoS Negl Trop Dis. 
2013;7:e2348. 

13.  Grard G, Caron M, Mombo IM, et al. Zika virus in Gabon (Central 
Africa)--2007: a new threat from Aedes albopictus? PLoS Negl Trop Dis. 
2014;8:e2681. 

14.  Diallo D, Sall AA, Diagne CT, et al. Zika virus emergence in mosquitoes 
in southeastern Senegal, 2011. PLoS One. 2014;9:e109442. 

15.  Musso D, Nhan T, Robin E, et al. Potential for Zika virus transmission 
through blood transfusion demonstrated during an outbreak in French 
Polynesia, November 2013 to February 2014. Euro Surveill. 2014;19.

16.  Musso D, Roche C, Robin E, Nhan T, Teissier A, Cao-Lormeau 
VM. Potential sexual transmission of Zika virus. Emerg Infect Dis. 
2015;21:359-61. 

17.  Musso D, Roche C, Nhan TX, Robin E, Teissier A, Cao-Lormeau VM. 
Detection of Zika virus in saliva. J Clin Virol. 2015;68:53-5. 

18.  Besnard M, Lastere S, Teissier A, Cao-Lormeau V, Musso D. Evidence of 
perinatal transmission of Zika virus, French Polynesia, December 2013 
and February 2014. Euro Surveill. 2014;19.

19.  Foy BD, Kobylinski KC, Chilson Foy JL, et al. Probable non-vector-
borne transmission of Zika virus, Colorado, USA. Emerg Infect Dis. 
2011;17:880-2. 

20.  Atkinson B, Hearn P, Afrough B, et al. Detection of Zika virus in semen 
Emerg Infect Dis. 2016;22.

21.  Leyssen P, De CE, Neyts J. Perspectives for the treatment of infections 
with Flaviviridae. Clin Microbiol Rev. 2000;13:67-82, table.

22.  Charrel R, Leparc Goffart I, Pas S, de Lamballerie X, Koopmans M, 
Reusken C. State of knowledge on Zika virus for an adequate laboratory 
response. Bull World Health Organ. 2016;E-pub: 10 Feb 2016.

23.  Gatherer D, Kohl A. Zika virus: a previously slow pandemic spreads rapidly 
through the Americas. J Gen Virol. 2016; 97:269-73.

24.  Musso D, Nhan T, Robin E, et al. Potential for Zika virus transmission 
through blood transfusion demonstrated during an outbreak in French 
Polynesia, November 2013 to February 2014. Euro Surveill. 2014;19.

25.  Aubry M, Finke J, Teissier A, et al. Seroprevalence of arboviruses among 
blood donors in French Polynesia, 2011-2013. Int J Infect Dis. 2015;41:11-2. 

26.  Fauci AS, Morens DM. Zika Virus in the Americas – Yet Another Arbovirus 
Threat. N Engl J Med. 2016;374:601-4.

27.  Tappe D, Nachtigall S, Kapaun A, Schnitzler P, Gunther S, 
Schmidt-Chanasit J. Acute Zika virus infection after travel to Malaysian 
Borneo, September 2014. Emerg Infect Dis. 2015;21:911-3. 

28.  Kelser EA. Meet dengue’s cousin, Zika. Microbes Infect. 2015; pii: 
S1286-4579(15)00259-2;doi:10.1016/j.micinf.2015.12.003 [Epub ahead of 
print]

29.  Oehler E, Watrin L, Larre P, et al. Zika virus infection complicated by 
Guillain-Barre syndrome--case report, French Polynesia, December 2013. 
Euro Surveill. 2014;19(9).

30.  Schuler-Faccini L, Ribeiro EM, Feitosa IM, et al. Possible Association 
Between Zika Virus Infection and Microcephaly – Brazil, 2015. MMWR 
Morb Mortal Wkly Rep. 2016;65:59-62. 

31.  Mlakar J, Korva M, Tul N, et al. Zika Virus Associated with Microcephaly. 
N Engl J Med. 2016 Feb 10 [Epub ahead of print].



109

M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

The Netherlands Journal of Medicine

Goeijenbier et al. Zika virus and the current outbreak.

32.  Lanciotti RS, Kosoy OL, Laven JJ, et al. Genetic and serologic properties 
of Zika virus associated with an epidemic, Yap State, Micronesia, 2007. 
Emerg Infect Dis. 2008;14:1232-9. 

33.  Ventura CV, Maia M, Bravo-Filho V, Gois AL, Belfort R, Jr. Zika virus 
in Brazil and macular atrophy in a child with microcephaly. Lancet. 
2016;387:228. 

34.  Loshaj-Shala A, Regazzoni L, Daci A, et al. Guillain Barre syndrome (GBS): 
new insights in the molecular mimicry between C. jejuni and human 
peripheral nerve (HPN) proteins. J Neuroimmunol. 2015;289:168-76. 

35.  Lucey DR, Gostin LO. The Emerging Zika Pandemic: Enhancing 
Preparedness. JAMA. 2016 Jan 27. doi: 10.1001/jama.2016.0904. [Epub 
ahead of print]

36.  Kmietowicz Z. Questions your patients may have about Zika virus. BMJ. 
2016;352:i649.

37.  Heang V, Yasuda CY, Sovann L, et al. Zika virus infection, Cambodia, 2010. 
Emerg Infect Dis. 2012;18:349-51. 

38.  Beltrame A, Angheben A, Bisoffi Z, et al. Imported Chikungunya Infection, 
Italy. Emerg Infect Dis. 2007;13:1264-6. 

39.  Reusken C. State of knowledge on Zika virus for an adequate laboratory 
response. Bulletin. 2016.

40.  Enfissi A, Codrington J, Roosblad J, Kazanji M, Rousset D. Zika virus 
genome from the Americas. Lancet. 2016;387:227-8. 

41.  Campos GS, Bandeira AC, Sardi SI. Zika Virus Outbreak, Bahia, Brazil. 
Emerg Infect Dis. 2015;21:1885-6.

42.  Gourinat AC, O’Connor O, Calvez E, Goarant C, Dupont-Rouzeyrol M. 
Detection of Zika virus in urine. Emerg Infect Dis. 2015;21:84-6. 

43.  Leung GH, Baird RW, Druce J, Anstey NM. Zika virus infection in Australia 
following a monkey bite in Indonesia. Southeast Asian J Trop Med Public 
Health. 2015;46:460-4.

44.  Shinohara K, Kutsuna S, Takasaki T, et al. Zika fever imported from 
Thailand to Japan, and diagnosed by PCR in the urines. J Travel Med. 
2016;23.

45.  Cleton NB, Godeke GJ, Reimerink J, et al. Spot the difference-development 
of a syndrome based protein microarray for specific serological detection 
of multiple flavivirus infections in travelers. PLoS Negl Trop Dis. 
2015;9:e0003580. 

46. Centers for Disease Control and Prevention. Zika virus – What clinicians 
need to know? Clinician Outreach and Communication Activity (COCA) 
Call, January 26, 2016. Available at: http://emergency.cdc.gov/coca/
ppt/2016/01_26_16_zika.pdf (Accessed February 1, 2016)

47. Andrew KI, Falconara B, Claudia ME, Romero-Vivasa J. Simple Prognostic 
Criteria Can Definitively Identify Patients Who Develop Severe Versus 
Non-Severe Dengue Disease, or Have Other Febrile Illnesses. Clin Med 
Res.2011;4:33-44.

48. World Health Organization. Dengue haemorrhagic fever: diagnosis, 
treatment, prevention and control. Geneva: World Health Organization, 
2009. 

49. Karimi O, Goorhuis A, Schinkel J, et al. Thrombocytopenia and 
subcutaneous bleedings in a patient with Zika virus infection. 
Lancet. 2016 Feb 19. pii: S0140-6736(16)00502-X. doi: 10.1016/
S0140-6736(16)00502-X. [Epub ahead of print] 



110

M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

© Van Zuiden Communications B.V. All rights reserved.

The Netherlands Journal of Medicine

R E V I E W

An inflammatory condition with different 
faces: immunoglobulin G4-related disease 

A.F. Karim1*, R.M. Verdijk2, J. Guenoun3, P.M. van Hagen1, J.A.M. van Laar1

Departments of 1Internal Medicine-Immunology, 2Pathology, 3Radiology, Erasmus MC, Rotterdam,  
the Netherlands, *corresponding author: tel.: +31 (0)6-28433278, email: a.karim@erasmusmc.nl

A B S T R A C T

Background: Immunoglobulin G4-related disease (IgG4-RD) 
is a systemic fibro-inflammatory condition with involvement 
of different organs. The pathophysiological mechanism is 
unclear, but fibrosis is the hallmark of this disease. Early 
recognition is critical to avoid irreversible organ damage. 
Recently improved histological testing boosts the diagnostic 
yield. We present three cases of patients with IgG4-RD to 
emphasise the broad clinical presentation of this disease. 
Case descriptions: Patient A, a 63-year-old male with bilateral 
orbital swelling due to IgG4-RD, was shown to suffer from 
IgG4-RD in a multifocal pattern as demonstrated by PET 
scanning. Patient B, a 53-year-old male with a long-standing 
abdominal mass of unknown origin, eventually proved 
to have IgG4-RD. Patient C was a 32-year-old male 
admitted with pleural effusion and pericardial tamponade. 
Histological diagnosis after pericardiectomy confirmed 
IgG4-RD. 
Discussion: IgG4-RD has many faces and may mimic other 
conditions, such as malignancy and infectious diseases. 
Knowledge of this disease is needed to avoid unnecessary 
diagnostics and delay in treatment. IgG4-RD may be 
suspected based on specific clinical findings such as elevated 
serum IgG4 levels, but the diagnosis can only be established 
histologically. Although corticosteroids are an effective 
first choice of therapy, the relapse rate after this treatment 
remains high. The role of disease-modifying antirheumatic 
drugs in the treatment of IgG4-RD has not been outlined yet, 
but there is increasing evidence that rituximab might be an 
effective second-line therapy. 
Conclusion: IgG4-RD is a disease with many faces requiring 
early recognition and therapy to avoid permanent damage of 
the organs.

K E Y W O R D S

Fibro-inflammatory disease, immunoglobulin G4, and 
IgG4-related disease

I N T R O D U C T I O N

Immunoglobulin G4-related disease (IgG4-RD) is a 
systemic fibro-inflammatory condition with manifestations 
in almost all parts of the human body.1 It is characterised 
by tumour-like infiltration of IgG4-positive plasma 
cells in the tissues, mostly with fibrotic or sclerotic 
abnormalities, and often elevated serum IgG4 levels.1 
IgG4-RD was initially described in patients with sclerosing 
pancreatitis, but from 2003 it is recognised as a systemic 
disease.2 The disease can manifest in one single organ, 
but it can also occur simultaneously in multiple organs. 
IgG4-RD usually occurs in the salivary and lacrimal 
glands, the orbit, pancreas and lymph nodes. Other 
preferential localisations include the lungs, kidneys, 
thyroid, peritoneum and prostate.3 Conditions previously 
called Mikulicz’s disease, sclerosing sialadenitis, 
inflammatory orbital pseudotumour, a subset of idiopathic 
retroperitoneal fibrosis and Riedel’s thyroiditis are now 
reclassified under the umbrella of IgG4-RD.4 IgG4-RD 
mimics many infectious, inflammatory and malignant 
disorders often leading to a delay in both diagnosis 
and treatment, potentially progressing into irreversible 
fibrosis.5 Awareness of this disease is important to avoid 
unnecessary delay. We therefore present three different 
cases of patients with IgG4-RD to emphasise the broad 
clinical presentation of this disease and present a review 
on the pathogenesis, diagnosis and treatment. 

C A S E  P R E S E N T A T I O N S

We briefly present three different cases of IgG4-RD. The 
patient characteristics and the main clinical features are 
shown in table 1. 
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Table 1. Characteristics and the main clinical features of the patients

Patient A Patient B Patient C

Gender Male Male Male

Age 63 years 53 years 32 years

Medical 
history

- Suspected pulmonary sarcoidosis 
without histological confirmation 
20 years ago – Hypothyroidism 
- Lower urinary tract symptoms – 
No asthma or allergies 

- Unknown abdominal mass for 
the past 20 years – No asthma or 
allergies

- Unremarkable – No asthma or 
allergies

Symptoms 
and duration 
of symptoms

Progressive bilateral painless 
periorbital swelling and diplopia for 
4 months

Episodes of malaise, weight loss and 
an abdominal mass of unknown 
origin for the last 20 years

Malaise, dyspnoea, pleural and 
pericardial effusion for a couple 
of weeks. Four weeks after 
presentation pericardiectomy was 
performed. Afterwards, persistent 
pleural effusion in 3-month follow-
up, for which prednisone was 
started

Diagnosis Orbital IgG4-RD with multifocal 
disease manifestation on PET imaging

Mesenteric IgG4-RD Pericardial and pleural IgG4-RD

Serum IgG4 
pre-treatment

1.65 g/l 25 g/l 5.5 g/l (after pericardiectomy)

Serum IgG4 
after initiating 
treatment

0.28 g/l: after prednisone 1 mg/kg/
day. This value was measured 14 
weeks after starting prednisone. 
Prednisone was then tapered to 
20 mg/day from initial doses of 
60 mg 

4.58 g/l: after prednisone 1 mg/kg/
day. This value was measured 10 
weeks after starting prednisone. 
Prednisone was then tapered to 
25 mg/day from initial doses of 
60 mg. Azathioprine was started 
2 months after initiating prednisone 

1.69 g/l: after pericardiectomy and 
prednisone 30 mg/day. This value 
was measured 7 weeks after starting 
prednisone, prednisone was tapered 
to 20 mg/day from initial doses of 
30 mg

ANA Negative Negative Negative

Other relevant 
findings 

ESR and CRP normal. ACE normal.
Anti-TSH receptor absent

Elevated ESR and CRP, decreasing 
with therapy. Microcytic anaemia 
responding very well to iron 
supplements. Gastroscopy, 
colonoscopy and bone marrow 
survey normal

Elevated CRP normalising after 
pericardiectomy. ESR not measured.
ANCA, rheumatic factors, lupus 
anticoagulants absent, complement 
factors normal

Imaging - MRI brain: bilateral enlarged and 
contrast-enhancing lacrimal glands;
- PET scan: multifocal increased 
activity in various organs, including 
the lacrimal glands, parotid 
gland, thyroid, prostate, right 
seminal vesicle, testis and multiple 
mediastinal and hilar lymph nodes

CT abdomen: mesenteric mass, 
decreasing in volume after 
treatment

- CT thorax and abdomen: pleural 
and pericardial effusion;
- X-thorax: bilateral pleural effusion 
on both sides, vanishing after 
starting prednisone;
- PET: slight activity of the pleura 
without other abnormalities (after 
pericardiectomy)

Histology Surgical excision of lacrimal gland:
- Lymphoplasmacytic infiltration, 
storiform fibrosis, obliterative 
phlebitis, >200 IgG4 positive 
plasma cells per HPF and IgG4/IgG 
ratio >0.5

Fine needle biopsy mesenteric mass:
Lymphoplasmacytic infiltration, 
storiform fibrosis, >50 IgG4 positive 
plasma cells per HPF and IgG4/IgG 
ratio >0.5. No obliterative phlebitis

Pericardiectomy:
Lymphoplasmacytic infiltration, 
storiform fibrosis, obliterative 
phlebitis, >100 IgG4 positive 
plasma cells per HPF and IgG4/IgG 
ratio >0.7

Treatment Prednisone 1 mg/kg, currently 
being tapered successfully. No 
maintenance therapy initiated, 
because of normalisation of 
symptoms, serum IgG4 and MRI

Prednisone 1 mg/kg and 
azathioprine 150 mg/day after 
tapering prednisone. Azathioprine 
was initiated because ESR and 
serum IgG4 were not normalised 
and persistence of abdominal mass 

Prednisone 30 mg daily, currently 
being tapered successfully. No 
maintenance therapy was initiated, 
because serum IgG4 almost 
normalised and pleural effusion 
disappeared

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; ACE = angiotensin-converting enzyme; TSH = thyroid-stimulating hormone;  
ANCA = anti-neutrophil cytoplasmic antibodies; ANA = antinuclear antibodies; HPF = high power field.
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Patient A 
This 63-year-old male patient was referred to the 
ophthalmologist because of a painless bilateral periorbital 
swelling and diplopia suspected to be lymphoma or 
recurrence of sarcoidosis. Pulmonary sarcoidosis was 
diagnosed on the basis of the clinical symptoms and was 
not histologically confirmed, and this had been stable 
without medication for 20 years. His history also included 
levothyroxine for hypothyroidism and alpha-blockers 
for relapsing lower urinary tract symptoms. Bilateral 
periorbital swelling with slight proptosis was found on 
physical examination. Laboratory tests revealed elevated 
serum IgG4 without other abnormalities. Computed 
tomography (CT) of the thorax and abdomen was normal. 
MRI of the brain revealed only bilateral enlarged and 
contrast-enhancing lacrimal glands (figure 1A). On F-18 
FDG PET/CT scan, multifocal increased activity was noted 
in various organs (table 1). Histology of the lacrimal gland 
was compatible with IgG4-RD (figure 1C+D). Prednisone 
1 mg/kg/day significantly decreased the periorbital 
swelling, but also resulted in a complete recovery of the 
urinary tract symptoms within one week and recovery of 
thyroid dysfunction. After four weeks, the steroids could 
be tapered and levothyroxine was discontinued without 
recurrence after six months of follow-up. 

Patient B 
A 53-year-old male patient consulted several medical 
specialists over the past 20 years because of an abdominal 
mass. Extensive diagnostics including biopsies and bone 
marrow examination did not yield any diagnosis. The 
patient complained of slowly progressive malaise, weight 
loss and abdominal pain. After referral to our hospital, 
IgG4-RD was suspected, also because of the elevated 

serum IgG4 levels. Laboratory tests further revealed an 
elevated erythrocyte sedimentation rate (ESR), normal 
ferritin and microcytic anaemia, known to have existed 
for years. Gastroscopy and colonoscopy were without 
evidence of malignancy, intraepithelial lymphocytosis, 
IgG4-RD, villous atrophy, Giardia, Whipple’s disease or 
Helicobacter pylori infection. CT imaging demonstrated 
a progressively increasing mesenteric mass of 50 mm 
surrounded by mesenteric lymphadenopathy (figure 2A). 
Histology of the mesenteric mass confirmed the diagnosis 
of IgG4-RD (figure 2C). Prednisone 1 mg/kg/day was 
initiated. Hereafter, the symptoms eased, the serum 
IgG4 and ESR decreased and haemoglobin levels almost 
normalised. The abdominal mass and lymphadenopathy 
decreased (figure 2B) and serum IgG4 and ESR levels 
showed a downward trend. The steroids were tapered after 
four weeks and azathioprine 150 mg daily was started after 
two months since the mass had not totally regressed. 

Patient C 
This 32-year-old male patient was admitted to the department 
of cardiology because of cardiac tamponade. On a CT of the 
thorax and abdomen both pleural and pericardial effusions 
were seen (figure 3A). Laboratory tests showed elevated 
C-reactive protein (CRP), ESR was not measured at that 
moment. Because of persistent pericardial effusion with 
constrictive signs, a pericardiectomy was performed and 
diuretics were given. Hereafter, the CRP normalised and 
the ESR was normal. Detailed bacteriological and virological 
analyses (including serology or viral load determinations 
of HIV, hepatitis A/B/C, Borrelia burgdorferi, syphilis, 
mycoplasma, tuberculosis, parvovirus, Cytomegalovirus, 
Epstein-Barr, Coxiella burnetii, toxoplasmosis, Coxsackie 
virus and varicella- zoster) were unremarkable. Elevated 

Figure 1. A+B: Transverse spin echo T1 weighted MRI of the orbit. A: Note the bilateral homogeneous enhancement 
of the enlarged lacrimal glands (yellow arrows). B: Normalisation of the size of the lacrimal gland and a dramatic 
decrease in enhancement after treatment with prednisone. C+D: Histology of the lacrimal gland of patient A. C: 
HE staining demonstrating lymphocytes, plasma cells and local fibrosis. Obliterative phlebitis was also observed. D: 
Immunohistochemical staining for IgG4 (brown colour) of the lacrimal gland of patient A showing widely scattered 
IgG4 positive plasma cells with an average of 240 per HPF out of 2 HPF with a ratio of 0.5 to total IgG plasma cells 
in the tissue. Figure C and D are at x200 magnification. MRI = magnetic resonance imaging; HE = haematoxylin 
and eosin; HPF = high-power field
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serum IgG4 and pericardial histology finally offered 
sufficient evidence for IgG4-RD (figure 3D+E). Cultures of 
the pericardial tissue ruled out bacterial pathogens including 
Mycobacterium tuberculosis. F-18 FDG PET/CT three months 
after pericardiectomy revealed slight activity of the pleura 

without other abnormalities. Prednisone 30 mg daily led 
to the disappearance of the pleural effusion (figure 3B+C) 
and almost normalisation of serum IgG4; diuretics were 
no longer required. Hereafter, the prednisone carefully was 
tapered to 20 mg in seven weeks without signs of recurrence.

Figure 2. A+B: CT image of the abdomen after intravenous contrast injection, venous phase. A: Pre-treatment: 
abdominal/mesenteric mass of 50 mm (red arrow) with enlarged mesenteric lymph nodes. B: Post-treatment: 
decrease in size of the mesenteric mass to 36 mm (blue arrow) and decrease in lymph nodes size. C: 
Immunohistochemical staining for IgG4 of mesenteric mass of patient B revealing widely scattered IgG4 plasma 
cells with an average of 421 per HPF out of 3 HPF with a ratio of 0.5 to total IgG plasma cells in the tumorous 
tissue. Unfortunately, no HE images were available, but lymphoplasmacytic infiltration and storiform fibrosis were 
seen and documented. Figure C is at x200 magnification

Figure 3 A: CT scan of the thorax showing bilateral pleural effusion (red arrows) and pericardial effusion (yellow 
arrow). B: Pleural effusion was evident on plain film of the thorax as well. C: Disappearance of pleural effusion 
six weeks after starting prednisone. D: Histology of pericardium of patient C. HE-staining showing lymphocytes, 
plasma cells and fibrosis. Obliterative phlebitis was also observed. E: Immunohistochemical staining for IgG4 
consists of IgG4 plasma cells with an average of 136 per HPF out of 3 HPF with a ratio of 0.7 tot total IgG plasma 
cells in the tissue. Figures D and E are at x200 magnification
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D I S C U S S I O N

Here we present three cases of patients with unrecognised 
IgG4-RD, each presenting with a different clinical 
presentation. The courses of these patients reflect the broad 
spectrum of clinical faces of IgG4-RD. By demonstrating 
the variable presentation of Ig4-RD, we briefly provide 
an overview of the spectrum of symptoms and treatment 
options in this new disease entity. 

IgG4-RD is a systemic disease that can be found in almost 
any organ, but with certain sites of preference (orbit, 
salivary tract, pancreas and lymph nodes) which may 
be guiding when considering this new disease entity. 
On the other hand, IgG4-RD mimics various benign 
and malignant disorders. Therefore, careful diagnostics 
should be applied before setting the diagnosis.1 The vast 
clinical manifestation range and potentially organ- and 
life-threatening situations emphasise that awareness of 
this relatively new entity is pivotal to swiftly set a diagnosis 
and prevent organ damage.3 This is highlighted by the 
histories of the presented patients. Patient A presented 
with a relatively short history, and lymphoma or recurrent 
sarcoidosis were suspected. Extensive diagnostics were 
conducted to rule out these entities. A typical FDG-uptake 
pattern led to the diagnosis of IgG4-RD by histology 
of a lacrimal gland. The abdominal mass resembling 
retroperitoneal fibrosis seen in patient B is remarkable and 
has rarely been described before.6 Multiple diagnostics 
including biopsies of the abdominal mass excluded 
conditions such as malignancy and infectious diseases. 
Eventually, after almost 20 years, attention towards 
IgG4 resulted in the diagnosis of IgG4-RD. Cardiac 
manifestations of IgG4-RD, such as in patient C, are 
rare.7 The patient presented with constrictive pericarditis 
and a pleural effusion. It remains a challenge to rule out 
infectious or malignant disease and consider IgG4-RD. 

The diagnosis of IgG4-RD is based on the combination of 
clinical presentation, serological and histological findings, 
but histology is the gold standard. Although the disease is 
called IgG4-RD, about 30 to 50% of histologically proven 
cases show normal IgG4 levels leading to misinterpretation 
and erroneous rejection of the diagnosis.7 Furthermore, 
the specificity and positive predictive value of serum IgG4 
concentrations are low, which make them poor disease 
markers. In our cases, serum IgG4 levels were elevated in 
all three patients, but with different ranges (1.65 to 25 g/l). 
Other, though unspecific, serological findings are ESR and 
CRP in patients with active disease, but these are elevated 
in 53% and 40%, respectively, of the cases.7 In this study 
51% of these patients had elevated serum IgG4.7 In our 
patients, not all elevated IgG4 levels corresponded with an 
elevated ESR and CRP. 

Only in patient A were the ESR and CRP both normal. 
Although speculative, longstanding active disease and 
high serum IgG could lead to elevated ESR and CRP, which 
applied in case B. 
Measuring plasmablasts originating from CD20+ 
B cells is a superior alternative to measuring IgG4 
concentrations in serum,8 but so far this technique has 
not been widely introduced for clinical application. So 
far, imaging studies play a crucial role in the diagnostics 
of IgG4-RD; however, imaging is not specific for this 
disease and several conditions such as malignancy should 
be excluded. Radionuclide imaging in patient A was 
more sensitive than conventional CT. Several studies 
have shown the usefulness of FDG-PET/CT scanning for 
diagnosis, staging and the degree of organ involvement and 
monitoring of therapy response, and this imaging method 
seems to detect more lesions than conventional methods 
such as ultrasonography and CT.9 This emphasises 
the utility of PET scanning in IgG4-RD. However, 
histology remains crucial for the diagnosis of IgG4-RD. 
The histological abnormalities should meet the Boston 
consensus on IgG4-RD.10 The characteristic histological 
features of IgG4-RD are dense lymphoplasmacytic 
infiltrate, storiform fibrosis and obliterative phlebitis. The 
ratio of IgG4/IgG-positive plasma cells in tissues should 
be greater than 0.4 and the numbers of IgG4-positive 
plasma cells per high power field should be greater than 
the numbers agreed in the consensus.10 The absolute 
numbers of IgG4-positive plasma cells and the thresholds 
for disease differ for the diverse organs. Our patients had 
histologically confirmed IgG4-RD according to the criteria; 
however, in case B no obliterative phlebitis was seen.

The pathogenesis of IgG4-RD is unclear.11 Generally, 
the disease is characterised by a decreased T-helper 
cells 1/T-helper cells 2 ratio and increased numbers of 
regulatory T-cells, most probably as a result from a certain 
antigen triggering the immune system. Production of 
different cytokines such as interleukin (IL)-4, IL-5, IL-10, 
IL-13 and transforming growth factor (TGF)-beta leads to 
co-activations of B-cells, production of IgG4 expressing 
B-cells and fibrosis. Still, the role of IgG4 antibodies is 
unclear, but in the pathophysiology of IgG4-RD these 
antibodies most probably play an anti-inflammatory role 
as response to an unknown trigger.12 Patient C presented 
with constrictive pericarditis and pleural effusion. Plasma 
cell manifestation of the pericardium has also been 
described in multiple myeloma,13 whereby infiltration of 
plasma cells in the pericardium is suggested to be the 
reason. Maybe some viral infection led to IgG4-positive 
plasma cell infiltration in the serosal cavity leading to the 
clinical manifestation of this disease, but this remains 
a speculative hypothesis. The pleural effusion was most 
probably also because of infiltration by lymphoplasmacytic 
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cells, as it was slightly positive on PET and disappeared 
after starting prednisone. However, secondary pleural 
effusion because of restricted heart function due to 
constrictive pericarditis could also have contributed to the 
development of pleural effusion.

IgG4-RD can cause significant morbidity and even lead 
to organ damage. Aggressive treatment is therefore 
necessary, especially when vital organs are at risk.11 
Glucocorticoids are the first choice of treatment for most 
types of IgG4-RD and are mostly effective at a prednisone 
dosage of 30-40 mg/day and should be adjusted according 
to body weight or in cases of aggressive disease.14 This 
treatment dose is, in most cases, rapidly effective, but 
should be maintained for two to four weeks after initiation. 
Thereafter, prednisone can be tapered according to 
clinical responses. The clinical response of prednisone 
is dependent upon the organ system involved and the 
degree of fibrosis. Pancreatic function and lacrimal gland 
function, for example, will respond better to this treatment 
than retroperitoneal disease or sclerosing mesenteritis.14 
This phenomenon highlights the need for earlier treatment 
of this disease.5 About 25% of patients demonstrate relapse 
after tapering prednisone necessitating steroid-sparing 
agents. Patient A responded very well to prednisone. His 
symptoms, serum IgG4 and MRI imaging normalised and 
remained so during tapering. Patient C also responded 
very well to prednisone. His symptoms disappeared, serum 
IgG4 reached almost normal levels and a recent chest X-ray 
no longer demonstrated pleural effusion. Therefore, we 
decided not to initiate maintenance therapy in cases A and 
C. According to international consensus, a steroid-sparing 
agent is appropriate when the glucocorticoid dosage cannot 
be tapered due to persistently active disease.14 For this 
reason, azathioprine was initiated in case B. Conventional 
steroid-sparing agents such as mycophenolate mofetil, 
azathioprine and methotrexate have all been used in 
the treatment of IgG4-RD, but management of further 
immunosuppressive therapy with these disease-modifying 
antirheumatic drugs (DMARDs) has not been outlined14 
and there are no studies confirming the superiority of 
one of these agents in the treatment of IgG4-RD. There 
is improving evidence for the efficacy of rituximab in the 
treatment of IgG4-RD, even as a single therapy.15 This 
B-cell ablative therapeutic agent has induced clinical 
remission in patients with various organ involvement of 
IgG4-RD.3 More case series or prospective studies with 
different DMARDs and rituximab are required in order 
to define the (long-term) effect of these agents in the 
treatment of IgG4-RD. 

C O N C L U S I O N

In conclusion, IgG4-RD is a rare and new clinical entity 
with many faces and manifestations in different parts of 
the body. Early recognition is critical to start treatment and 
to avoid permanent damage of the organs. Diagnosis is 
based on histology, while serum IgG4 could be supportive. 
Glucocorticoids are the first choice of treatment, but there 
is often a need for maintenance therapy. Several DMARDs 
as well as rituximab are used in the treatment of IgG4-RD, 
with growing evidence for the latter.

D I S C L O S U R E S

This research was partly funded by Combined Ophthalmic 
Research Rotterdam grant 3.3.0. 
The authors declare no conflicts of interest regarding the 
publication of this paper. 

R E F E R E N C E S

1. Kamisawa T, Zen Y, Pillai S, Stone JH. IgG4-related disease. Lancet. 
2015;385:1460-71.

2. Kamisawa T, Funata N, Hayashi Y, et al. A new clinicopathological entity 
of IgG4-related autoimmune disease. J Gastroenterol. 2003;38:982-4.

3. Vasaitis L. IgG4-related disease: A relatively new concept for clinicians. 
Eur J Intern Med. 2016;27:1-9.

4. Pieringer H, Parzer I, Wohrer A, Reis P, Oppl B, Zwerina J. IgG4- related 
disease: an orphan disease with many faces. Orphanet J Rare Dis. 
2014;9:110.

5. Shimizu Y, Yamamoto M, Naishiro Y, et al. Necessity of early intervention 
for IgG4-related disease--delayed treatment induces fibrosis progression. 
Rheumatology (Oxford). 2013;52:679-83.

6. Mori E, Kamisawa T, Tabata T, et al. A case of IgG4-related mesenteritis. 
Clin J Gastroenterol. 2015;8:400-5.

7. Wallace ZS, Deshpande V, Mattoo H, et al. IgG4-Related Disease: Clinical 
and Laboratory Features in One Hundred Twenty-Five Patients. Arthritis 
Rheumatol. 2015;67:2466-75.

8. Wallace ZS, Mattoo H, Carruthers M, et al. Plasmablasts as a biomarker 
for IgG4-related disease, independent of serum IgG4 concentrations. Ann 
Rheum Dis. 2015;74:190-5.

9. Zhang J, Chen H, Ma Y, et al. Characterizing IgG4-related disease with 
(1)(8)F-FDG PET/CT: a prospective cohort study. Eur J Nucl Med Mol 
Imaging. 2014;41:1624-34.

10. Deshpande V, Zen Y, Chan JK, et al. Consensus statement on the 
pathology of IgG4-related disease. Mod Pathol. 2012;25:1181-92.

11. Stone JH, Zen Y, Deshpande V. IgG4-related disease. N Engl J Med. 
2012;366:539-51.

12. Nizar AH, Toubi E. IgG4-related disease: case report and literature review. 
Auto Immun Highlights. 2015;6:7-15.

13. Andre M, Ponsonnaille J, Kemeny JL, Filaire M, Travade P, Aumaitre O. 
Pleural and pericardial effusion as the first sign of multiple myeloma. Ann 
Med Interne (Paris). 1999;150:443-5.

14. Khosroshahi A, Wallace ZS, Crowe JL, et al. International Consensus 
Guidance Statement on the Management and Treatment of IgG4-Related 
Disease. Arthritis Rheumatol. 2015;67:1688-99.

15. Carruthers MN, Topazian MD, Khosroshahi A, et al. Rituximab for 
IgG4-related disease: a prospective, open-label trial. Ann Rheum Dis. 
2015;74:1171-7.



116

M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

© Van Zuiden Communications B.V. All rights reserved.

The Netherlands Journal of Medicine

O R I G I N A L  A R T I C L E

Incidence of refeeding syndrome 
in internal medicine patients

B.V.C. Kraaijenbrink1*, W.M. Lambers2, E.M.H. Mathus-Vliegen3, C.E.H. Siegert4

1Department of Internal Medicine, Tergooi, Hilversum, the Netherlands, 2Department of Internal 
Medicine, VU Medical Centre, Amsterdam, the Netherlands, 3Department of Gastroenterology, 

Academic Medical Centre, University of Amsterdam, Amsterdam, the Netherlands, 4Department of 
Internal Medicine, OLVG West, Amsterdam, the Netherlands, *corresponding author:  
tel.: +31 (0)6-20884159, fax: +31 (0)88-7532060, email: bvckraaijenbrink@gmail.com

A B S T R A C T

Background: Refeeding syndrome is a potentially fatal shift 
of fluids and electrolytes that may occur after reintroducing 
nutrition in a malnourished patient. Its incidence in 
internal medicine patients is not known. We aimed at 
determining the incidence in a heterogeneous group of 
patients acutely admitted to a department of internal 
medicine. 
Methods: All patients acutely admitted to the department 
of internal medicine of a teaching community hospital in 
Amsterdam, the Netherlands, between 22 February 2011 
and 29 April 2011, were included. We applied the National 
Institute for Health and Care Excellence (NICE) criteria for 
determining people at risk of refeeding syndrome and took 
hypophosphataemia as the main indicator for the presence 
of this syndrome. 
Results: Of 178 patients included in the study, 97 (54%) 
were considered to be at risk of developing refeeding 
syndrome and 14 patients actually developed the syndrome 
(14% of patients at risk and 8% of study population). 
Patients with a malignancy or previous malignancy were 
at increased risk of developing refeeding syndrome (p < 
0.05). Measurement of muscle strength over time was not 
associated with the occurrence of refeeding syndrome. The 
Short Nutritional Assessment Questionnaire score had 
a positive and negative predictive value of 13% and 95% 
respectively.
Conclusion: The incidence of refeeding syndrome 
was relatively high in patients acutely admitted to the 
department of internal medicine. Oncology patients are 
at increased risk of developing refeeding syndrome. 
When taking the occurrence of hypophosphataemia as a 
hallmark, no other single clinical or composite parameter 
could be identified that accurately predicts the development 
of refeeding syndrome.

K E Y W O R D S

Incidence, internal medicine, malnutrition, refeeding, 
phosphate 

I N T R O D U C T I O N

In the last decades, malnutrition and the institution 
of appropriate nutrition in malnourished patients are 
receiving increasing attention by clinicians. In parallel, 
alertness for the development of refeeding syndrome has 
been emphasised.1,2 Early detection is considered to be 
of utmost importance to prevent the development of its 
clinical sequelae.
Although there is no universally accepted definition of 
refeeding syndrome, it can be defined as a potentially 
fatal shift in fluids and electrolytes that may occur after 
reintroducing nutrition in malnourished patients.3 The 
pathophysiological mechanism relies on a transition 
from a catabolic state, in which fatty acid oxidation is the 
main source of energy, to an anabolic state, where mainly 
combustion of carbohydrates provides the energy. During 
this process, the metabolism of phosphate and thiamine 
increases and there is a shift of potassium and magnesium 
to the intracellular environment. Combined with the 
existing depleted state of electrolytes and enzymes due to 
malnutrition, low plasma levels of phosphate, potassium, 
magnesium and thiamine are likely to occur.4-6 Disorders 
of glucose metabolism have also been described.7

The clinical spectrum of refeeding syndrome is diverse 
and ranges from a paucity of signs and symptoms to a 
multisystem disorder.8-11 Muscle weakness is an aspecific 
symptom and is caused predominantly by hypophos-
phataemia. Besides, tachycardia can occur during the early 
stage of refeeding syndrome due to volume overload, which 
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is caused by renal sodium and fluid retention owing to 
high levels of insulin.
Several risk factors for the development of refeeding 
syndrome have been identified. These include acute or 
chronic malnutrition, alcohol abuse, old age, oncological 
diseases, and malabsorption.12 Patients taking antacids or 
diuretics, which is accompanied by a loss of electrolytes via 
the gastrointestinal tract or kidneys respectively, also have 
a higher risk of developing refeeding syndrome.13

The incidence of refeeding syndrome varies in different 
studies, partially due to the lack of a universally accepted 
definition.3 Most studies were done in surgical or ICU patients. 
Marik & Bedigian found that 34% of intensive care patients 
experienced refeeding hypophosphataemia.14 Among all 
hospital patients started on artificial nutrition, Rio et al. found 
a 1% incidence of refeeding syndrome.15 Camp & Allon found a 
10.4% incidence of hypophosphataemia among malnourished 
patients in a Veterans Administration Hospital.16 To our 
knowledge, no studies have been performed in a large group 
of internal medicine patients.
Since a practical definition and objective criteria for refeeding 
syndrome seem to be lacking, patient management is not 
supported by generally accepted guidelines.
The National Institute for Health and Care Excellence 
(NICE) criteria for identifying patients at high risk for the 
development of refeeding syndrome may provide clinicians 
a useful tool in daily practice (table 1).13

O B J E C T I V E

In this prospective observational study we aimed to 
determine the incidence of refeeding syndrome in patients 
acutely admitted to the department of internal medicine. 
We also aimed at defining risk factors for the development 
of refeeding syndrome and to measure the time between 
hospitalisation and its occurrence. We examined whether 
muscle strength, heart rate and a scoring system (Short 

Nutritional Assessment Questionnaire, SNAQ) are 
associated or predictive for its development.17

M A T E R I A L S  A N D  M E T H O D S

This study was performed at the Department of 
Internal Medicine of the Sint Lucas Andreas Hospital in 
Amsterdam, the Netherlands. This is a general inner city 
teaching hospital. The local Medical Ethics Committee 
approved the study and patients gave their informed 
consent. Between 22 February 2011 and 29 April 2011, 

Table 1. National Institute for Health and Care Excellence (NICE) criteria for determining patients at high risk of 
developing refeeding problems13

Patient has one or more of the following:
• BMI < 16 kg/m2

• Unintentional weight loss > 15% within the last 3-6 months
• Little or no nutritional intake for more than 10 days
• Low levels of phosphate, potassium or magnesium prior to feeding*

Or patient has two or more of the following:
• BMI < 18.5 kg/m2

• Unintentional weight loss > 10% within the last 3-6 months
• Little or no nutritional intake for more than 5 days
• A history of alcohol abuse or drugs including insulin, chemotherapy, antacids or diuretics

*Low electrolyte levels are not used as one of the major criteria since this is used as a hallmark to identify the occurrence of refeeding syndrome.

Figure 1. Flowchart of study patients

 

Reasons for exclusion were: duration of stay less than 48 hours (36%), 
elective hospitalisation (21%), readmission during study period (17%), 
admission from another department or hospital (11%), hypophosphataemia 
at admission (8%) and insufficient laboratory data (7% patients).
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all patients admitted to the department of internal 
medicine were included. Exclusion criteria were elective 
hospitalisation, readmission during study period, duration 
of stay less than 48 hours, admission from another 
department or hospital or the presence of hypophos-
phataemia at admission. Patients were followed during the 
first seven days of hospitalisation. 
Refeeding syndrome was defined as follows: a syndrome of 
electrolyte shifts, hypophosphataemia being a fundamental 
condition, which might occur as a result of reintroduction 
of caloric intake after a period of malnutrition or fasting.
We applied the NICE criteria for determining people at 
high risk of developing refeeding problems in all patients 
acutely admitted (table 1). We excluded patients with 
hypophosphataemia at admission since the occurrence 
of hypophosphataemia is used as a hallmark for the 
occurrence of refeeding syndrome. Refeeding syndrome 
was established in patients with a positive NICE score 
and normal phosphate levels at admission who developed 
severe hypophosphataemia during follow-up.
Reference values for normal phosphate levels were 
0.75-1.20 mmol/l in men and 0.90-1.30 mmol/l in women. 
Severe hypophosphataemia was defined as a phosphate 
level < 0.60 mmol/l.

The SNAQ is a validated screening tool and is frequently 
used in Dutch hospitals to determine people at risk of 
malnutrition (table 2).17 We investigated whether this score 
could also be used to identify patients at risk of refeeding 
syndrome.
To objectively evaluate possible clinical effects of refeeding 
syndrome, we measured muscle strength and heart rate. 
Handgrip strength was used as a measure of peripheral 
muscle strength, which is applied in a wide variety of 
studies.18,19 Handgrip strength was measured on the 
dominant side on days 1, 3 and 7 using the JAMAR hand 
dynamometer (Lafayette Instrument Company, UK). The 
JAMAR hand dynamometer has proven to be reliable 
in terms of test-retest and intra-tester reliability for the 
measurement of handgrip strength.20 Heart rate was 
recorded daily.

Statistical analysis
Statistical analysis was performed using SPSS Statistics 
version 20 (IBM Corporation, New York). Continuous 
variables are expressed by their mean (standard deviation). 
Categorical variables are expressed as n (%). Normally 
distributed data were compared by the independent-
sample t test and not normally distributed data by the 

Table 2. Short Nutritional Assessment Questionnaire (SNAQ)

Unintentional weight loss
• More than 6 kg within the last 6 months
• More than 3 kg within the last month

3 points
2 points

Little or no nutritional intake for the last 3 days, or less than normal for the last weak 1 point

Use of tube feeding or nutritional drinks in the last month 1 point

Total of 0-1 points: no risk of malnutrition. 2 points: average risk of malnutrition. 3-5 points: high risk of malnutrition.17

Table 3. Baseline characteristics of study patients

Total population (n = 178) Refeeding risk* (n = 97) No refeeding risk* (n = 81)

Age (years) 66.8 (±17.4) 68.4 (±16.8) 64.9 (±18.0)

Men : Women 94 (53%) : 84 (47%) 49 (50%) : 48 (50%) 45 (56%) : 36 (44%)

BMI (kg/m2)i 24.4 (±6.4) 22.6 (±5.3) 26.7 (±6.9)

SNAQ (0-5)i

• Not at risk (0-1)
• At risk (2-5)
• No data

103 (58%)
68 (38%)
7 (4%)

31 (32%)
61 (63%)
5 (5%)

72 (89%)
7 (9%)
2 (2%)

Resident
• At home
• Nursing home
• Homeless
• Assisted living
• No data

150 (84%)
18 (10%)
2 (1%)
4 (2%)
4 (2%)

81 (84%)
11 (11%)
1 (1%)
2 (2%)
2 (2%)

69 (85%)
7 (9%)
1 (1%)
2 (3%)
2 (3%)

Baseline characteristics of 178 patients acutely admitted to the department of internal medicine. Data are mean (±SD) or n (%). *According to NICE criteria 
for determining people at high risk of developing refeeding problems. IStatistically significant difference between patients at risk and not at risk (p < 0.01).
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Mann-Whitney U test. Categorical data were compared by 
the Chi square test or the Fisher’s exact test, as appropriate. 
A two-sided p < 0.05 was considered to be statistically 
significant. 

R E S U L T S

A total of 399 patients were admitted to the Department 
of Internal Medicine of the Sint Lucas Andreas Hospital 
(figure 1). We included 178 patients who were acutely 
admitted; 221 patients were excluded due to duration of 
stay less than 48 hours (36%), elective hospitalisation (21%), 
readmission during the study period (17%), admission from 
another department or hospital (11%), hypophosphataemia 
at admission (8%) or insufficient laboratory data (7% 
patients).
The baseline characteristics of the 178 patients included 
in our study, assessed for the risk of developing refeeding 
syndrome, according to the NICE criteria, are shown in 
table 3. The mean age was 66.8 years (±17.4). The ratio 
of men to women was about equal. The mean body mass 
index (BMI) was 24.4 kg/m2 (±6.4) and mean follow-up 
was 6.3 days (±1.3). 

Of all 178 patients admitted to the internal medicine 
department, 97 (54%) were at risk of developing refeeding 
syndrome according to the NICE criteria. Of these patients, 
14 (14%) actually developed hypophosphataemia and 
consequently refeeding syndrome. The incidence of 
refeeding syndrome in the total study population was 8%. 
Of the 81 patients not at risk, only one patient developed 
hypophosphataemia. In total two patients died during 
follow-up; neither had refeeding syndrome (p = 1.00).
Patients at risk of developing refeeding syndrome had 
a lower BMI at admission than patients not at risk, 
as expected considering our definition (p < 0.01). 
Furthermore, they tended to be older (p = 0.19). The 
SNAQ score, used in this study to identify patients at risk 
for the development of refeeding syndrome, had a positive 
and negative predictive value of 13% and 95% respectively. 
Table 4 shows the reason of admission and comorbidity 
of our population, assessed for the risk of developing 
refeeding syndrome according to the NICE criteria. As 
reason of admission, malignancy was more common 
in patients at risk of developing refeeding syndrome  
(p = 0.02). Patients with a previous malignancy (in the 
last 10 years) were also at increased risk of developing 
refeeding syndrome (p = 0.03). In contrast, patients 

Table 4. Reason of admission and comorbidity of study patients

Total population (n = 178) Refeeding risk* (n = 97) No refeeding risk* (n = 81)

Reason of admission
• Infection / sepsis
• Malignancyi

• Diabetes mellitus (including 
ketoacidosis)

• Renal failure
• Pancreatitis
• Gastrointestinal bleedingii

• Weight loss
• Miscellaneous reasons

49 (28%)
19 (11%)
16 (9%)

15 (8%)
8 (5%)
7 (4%)

5 (3%)
59 (33%)

24 (25%)
15 (16%)
8 (8%)

10 (10%)
4 (4%)
1 (1%)

5 (5%)
30 (31%)

25 (31%)
4 (5%)
8 (10%)

5 (6%)
4 (5%)
6 (7%)

0 (0%)
29 (36%)

Comorbidity
• CVD
• Diabetes mellitus
• Malignancy (in the past 10 

years)iii

• Chronic pulmonary disease
• Chronic renal failure
• Drugs or alcohol abuse 
• Rheumatoid / autoimmune 

disease
• Hepatitis B/C
• IBD
• HIV positivity
• Surgery (within last 2 months) 

82 (46%)
56 (32%)
52 (29%)
32 (18%)
34 (19%)
27 (15%)
12 (7%)
7 (4%)
3 (2%)
3 (2%)
3 (2%)

46 (47%)
31 (32%)
35 (36%)
19 (20%)
20 (21%)
16 (17%)
6 (6%)
4 (4%)
3 (3%)
0 (0%)
2 (2%)

36 (44%)
25 (31%)
17 (21%)
13 (16%)
14 (17%)
11 (14%)
6 (7%)
3 (4%)
0 (0%)
3 (4%)
1 (1%)

Reason of admission and comorbidity of 178 patients acutely admitted to the department of internal medicine. Data are n (%). CVD = cardiovascular 
disease; IBD = inflammatory bowel disease; HIV = human immunodeficiency virus. *According to NICE criteria for determining people at high risk of 
developing refeeding problems. iStatistically significant difference between patients at risk and not at risk (p = 0.02). iiStatistically significant difference 
between patients at risk and not at risk (p = 0.05). iiiStatistically significant difference between patients at risk and not at risk (p = 0.03).
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admitted for gastrointestinal bleeding were not found to be 
at risk of developing refeeding syndrome (p = 0.05).

Phosphate levels
Figure 2 shows phosphate levels during admission in 
all patients and according to risk stratification based on 
the NICE scores. A total of 15 patients developed severe 
hypophosphataemia during follow-up, of whom 14 had a 
positive NICE score and one had a negative NICE score at 
admission.
For all patients who developed refeeding syndrome during 
follow-up, the difference between baseline phosphate and 
the lowest measured value was a mean of 0.60 mmol/l 
(±0.23). The sharpest declines in phosphate levels were 
observed on days 2 and 3. The mean lowest measured value 
of phosphate was measured on day 5 (±1.8).

Clinical parameters for refeeding syndrome
No difference in handgrip strength was found between 
patients with and without refeeding syndrome during 
follow-up. Patients with refeeding syndrome tended to 
have lower muscle strength on days 3 (p = 0.35) and 7 (p = 
0.28) compared with patients without refeeding syndrome.
Heart rate measured during hospital admission is shown 
in figure 3. Patients with refeeding syndrome had a 
significantly higher heart rate on day 1, 2, and 7 than 
patients without refeeding syndrome (p < 0.05). The heart 
rate of the patients without refeeding syndrome remained 
stable during follow-up.

D I S C U S S I O N

Refeeding syndrome is increasingly considered to be a 
frequently occurring and important clinical problem.3,21 
Studies exploring the incidence of refeeding syndrome 
have shown various rates of occurrence, possibly due to 
differences in study design, patient population, and the 
definition used.14,15,22-27

This is the first study to explore the incidence in patients 
acutely admitted to a department of internal medicine, 
using serum phosphate as a hallmark. In addition, we tried 
to identify risk factors for the development of refeeding 
syndrome, and examined the relevance of objective 
parameters before and during its development that might 
possibly help clinicians in identifying patients.
The incidence of refeeding syndrome in our patient group 
was 8%. Of all patients who were at risk of developing 
refeeding syndrome when applying the NICE criteria, 
14% actually developed the syndrome. Our study 
demonstrates that patients who are admitted to hospital 
due to malignancy or with a history of malignancy deserve 
special attention in this respect. In addition, our study 
demonstrates that the difference between patients with 

and without refeeding syndrome regarding comorbidity 
and diagnosis at admission is relatively small, indicating 
that it is difficult for clinicians to identify patients at risk 
of refeeding syndrome at admission.
The previously reported development of hypophos-
phataemia in refeeding syndrome occurs between two and 
seven days after resuming nutrition.11,24,25,27 The sharpest 
decline in phosphate levels in this study was observed on 
days 2 and 3, with the nadir in patients with refeeding 
syndrome on day 5. This finding provides clinicians with a 
practical indication when to monitor patients at risk.
Since objective risk scores could be of importance in 
helping clinicians to identify at-risk patients at admission, 
we examined the relevance of the SNAQ score. The SNAQ 
had a low positive predictive value and a high negative 
predictive value, which makes this questionnaire useful in 

Figure 2. Phosphate levels in internal medicine patients 
with and without refeeding syndrome after admission

 
*A statistically significant difference in phosphate levels between 
patients with and without refeeding syndrome was observed on day 2 
(p = 0.03), day 3 (p = 0.00), day 4 (p = 0.01), day 5 (p = 0.00), day 6  
(p = 0.00) and day 7 (p = 0.00).

Figure 3. Heart rate in internal medicine patients 
with and without refeeding syndrome after admission

 
*A statistically significant difference in heart rate was observed 
between patients with and without refeeding syndrome on day 1  
(p = 0.04), day 2 (p = 0.05) and day 7 (p = 0.02).
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daily practice to waive the diagnosis of refeeding syndrome 
in patients with a low SNAQ score. 
Other objective clinical signs during admission were 
also investigated. To this end we used muscle strength 
and heart rate. Muscle strength was not found to be 
significantly decreased in patients with refeeding 
syndrome. An increase in heart rate was found in patients 
with refeeding syndrome, most pronounced on days 1, 2 
and 7. The increase in heart rate in patients with refeeding 
syndrome during follow-up is in line with the onset of the 
syndrome. Its cause may be multifactorial and was not 
investigated in the present study.
In this study, 55% of the patients were at risk of refeeding 
problems according to the NICE criteria. Elmahdawi et al. 
described 32% of cancer patients at high risk of refeeding 
problems.23 The relatively high age of our population, the 
acute setting, and exclusion of patients who were admitted 
electively may explain the high number of patients at risk 
of developing refeeding syndrome.

In conclusion, the incidence of refeeding syndrome 
is relatively high in patients acutely admitted to the 
department of internal medicine. Of all patients admitted 
to our internal medicine department, 8% developed 
refeeding syndrome. Patients with a malignancy or 
previous malignancy are at increased risk of developing 
refeeding syndrome. Clinicians should be aware of 
this risk when feeding these patients. When taking the 
occurrence of hypophosphataemia as a hallmark, no other 
objective parameters were identified in this study that may 
help to identify at risk patients at admission or during the 
hospital stay.
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A B S T R A C T

Background: Chronic lymphocytic leukaemia (CLL) 
is a common haematological malignancy that mainly 
occurs in the elderly population. Patients frequently have 
comorbidities compromising the use of old and new 
systemic therapies. 
Methods and results: We report the prevalence of 
comorbidities in patients with CLL as present in the 
southern region of the Netherlands Cancer Registry. 
Comorbid conditions were present in 67% of the male and 
63% of the female patients, and became more common 
with increasing age. Furthermore, we describe the 
beneficial local and abscopal effects of splenic irradiation 
in four patients with CLL who were not suitable for 
systemic chemoimmunotherapy because of severe 
comorbidities, or who were unwilling to undergo systemic 
therapy. 
Conclusion: Our results show that, although an old tool, 
splenic irradiation should not be forgotten as a potentially 
effective palliative treatment option in frail patients with 
symptomatic CLL.

K E Y W O R D S

Chronic lymphocytic leukaemia, comorbidity, spleen, 
radiotherapy, abscopal effect

I N T R O D U C T I O N 

Chronic lymphocytic leukaemia (CLL), characterised 
by clonal proliferation and accumulation of mature B 
lymphocytes in blood, bone marrow, and lymphoid organs, 

is the most common type of leukaemia in the Western 
world.1 It mainly affects the elderly population, with 
a median age at diagnosis of about 70 years.1 Many 
elderly CLL patients have comorbidities,2 which negatively 
impact survival.3,4 Treatment indications for CLL are 
well defined by international and national guidelines.5,6 
Asymptomatic patients do not need treatment. For 
symptomatic patients, depending on age and clinical 
condition, there is a dichotomy in first-line therapy: 
go go for young and fit patients and slow go for older 
and less fit patients.5 For the young and fit patients the 
standard chemoimmunotherapy consists of fludarabine, 
cyclophosphamide, and rituximab (FCR), while for the 
less fit the standard therapy consists of chlorambucil 
monotherapy or in combination with rituximab.5,7 In 
addition to these traditional agents, many new and 
promising drugs directly targeting the B-cell receptor 
signalling pathway, such as ofatumumab, ibrutinib, 
idelalisib, and obinutuzumab, are about to be added, or 
are already added, to the therapeutic armamentarium.8-11 
All these therapeutic options are palliative, and not 
curative. Because of severe comorbidities, sometimes even 
mild chemoimmunotherapy is not an option to palliate 
symptomatic, mostly elderly, patients. 
An older palliative therapy of CLL is radiotherapy, which 
was the primary treatment of CLL before the introduction 
of modern chemotherapy,12 but which is no longer 
included in the current CLL treatment guidelines.5,6 Local 
radiotherapy can be employed when lymphadenopathy 
is bothering a patient, and splenic irradiation can be 
useful when patients experience symptoms related to 
splenomegaly.12

Here, we report the high prevalence of comorbidities in 
elderly patients with CLL as registered in the southern 
region of the population-based Netherlands Cancer 
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Registry. We also describe the beneficial local and 
abscopal effects of splenic irradiation in four CLL patients, 
diagnosed and treated in a large non-academic teaching 
hospital in Delft, the Netherlands, who were unfit and/
or unwilling to undergo systemic therapy. In this exciting 
era for the treatment of CLL with many novel agents, we 
emphasise that the use of this old tool of splenic irradiation 
should not be forgotten as palliative treatment for elderly 
CLL patients with severe comorbidities.

M E T H O D S

CLL patients registered at the Netherlands Cancer 
Registry
Clinical data of all cancer patients the Netherlands are 
registered at the Netherlands Cancer Registry, which 
is maintained by the Netherlands Comprehensive 
Cancer Organisation (IKNL). The Cancer Registry in 
the Eindhoven region records the data from all cancer 
patients in the southern Netherlands, an area with 
approximately 2.4 million inhabitants (about 15% of the 
Dutch population); there are no academic hospitals in this 
area. All patients diagnosed with CLL (ICD-O-3 code 9823) 
in the period 2002-2011, aged 35 and over, and recorded 
in the Eindhoven region of the Netherlands Cancer 
Registry, were included in this study. For the classification 
of comorbidity, a slight modification of the Charlson 
Comorbidity Index was used. Patients were arbitrarily 
divided into three age groups (35-59 years, 60-74 years, 
75 years and over). A chi-square test was used to test for 
differences in the prevalence of comorbidity in the different 
age groups.

CLL patients undergoing splenic irradiation
Four consecutive, symptomatic CLL patients (three male, 
one female, age at diagnosis ranging from 65-77 years), 
diagnosed and treated in a large non-academic teaching 
hospital in Delft, the Netherlands, were unfit and/or 
unwilling to undergo systemic therapy, and were treated 
with splenic irradiation from 2012 onwards. Last follow-up 
was in April 2015.

Splenic irradiation
Whole-spleen irradiation was performed with a linear 
accelerator (6 MV) using anterior/posterior parallel 
opposing fields after CT planning. A total dose of 6 
Gy, 12 x 0.5 Gy, twice weekly, was given to all patients. 
The total dose and fractionation schedule was based on 
previous studies on splenic irradiation in CLL, reviewed 
by Weinmann et al.12

Response criteria
CLL response criteria are defined by the International 
Workshop on Chronic Lymphocytic Leukaemia (IWCLL).13 
Complete remission according to these criteria requires 
the absolute lymphocyte count to decrease < 4 x 109/l, 
lymph nodes to be < 1.5 cm, normalisation of liver and 
spleen size, constitutional symptoms to disappear, bone 
marrow to be free of CLL cells, and absolute neutrophil 
count to increase > 1.5 x 109/l, thrombocyte count > 100 
x 109/l, and haemoglobin level > 6.8 mmol/l. In our 
patients, bone marrow biopsy was not performed after 
therapy for patient comfort and because of the absence of 
clinical consequences, and in most patients, a differential 
leukocyte count directly after therapy was not performed. 
Therefore, in our cohort, a complete response was defined 
when the leukocyte count normalised, thrombocyte count 
increased to > 100 x 109/l, haemoglobin level increased to 
> 6.8 mmol/l, and no hepatomegaly/splenomegaly and 
lymphadenopathy were detected on physical examination. 
Partial response was defined when the leukocyte count 
decreased by at least 50%, liver and spleen and enlarged 
lymph nodes decreased in size by at least 50% on physical 
examination, and thrombocyte count increased to > 100 
x 109/l or haemoglobin level increased to > 6.8 mmol/l. 
Stable disease was defined when neither CLL remission 
nor progression occurred.

R E S U L T S

Elderly CLL patients frequently present with comorbid 
conditions
In the period 2002-2011, 919 CLL patients (588 male, 
331 female) were registered in the Eindhoven region of 
the Netherlands Cancer Registry. The median age at 
diagnosis was 68 years (range, 36 to 97 years). Females 
were slightly older than males (median 71 vs. 67 years, 
respectively). Registered comorbid conditions were 
previous malignancies, cardiovascular disease, pulmonary 
disease, hypertension, and diabetes mellitus (table 1). In 
patients aged 60 to 75 years, one or more comorbidities 
were present in 67% of male patients, and in 63% of 
female patients. When hypertension was excluded, 55% 
of male patients, and 49% of female patients aged 60 to 
75 years suffered from one or more comorbidities. The 
most frequently occurring comorbid condition in all age 
categories was cardiovascular disease (especially cardiac 
disease), which was present in 32% of male patients 
aged 60 to 75, and in 18% of female patients. Results are 
summarised in table 2.
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Splenic irradiation in symptomatic CLL patients has 
beneficial local and abscopal effects
Case A
A then 65-year-old woman with a medical history of severe 
nicotine abuse and likely (although not documented) 
peripheral vascular disease, World Health Organisation 
(WHO) performance status 2, presented in 2012 with 
abdominal discomfort and tiredness. Physical examination 
revealed splenomegaly (19.4 x 7.4 cm by ultrasound) 
without lymphadenopathy, and laboratory results showed 
a leukocytosis of 54.8 x 109/l and atypical lymphocytes 
consisting of a monoclonal B-cell population. She was 
diagnosed with B-CLL/small lymphocytic lymphoma (SLL) 
RAI stage III. A bone marrow biopsy showed leukaemic 
cell bone marrow infiltration with replacement of normal 
haematopoiesis. Cytogenetic analysis was unremarkable. 
Because of splenomegaly causing mechanical complaints, 
the patient received splenic irradiation in 2012, in a 
total dose of 6 Gy (12 x 0.5 Gy, twice weekly). The 
patient’s spleen size normalised, lymph nodes remained 
undetectable, and a complete haematological response 

(based on normalisation of haemoglobin, thrombocyte 
and leukocyte levels) (figure 1A) with a very good clinical 
response was noted, without side effects. Two years later, in 
2014, the patient again complained of tiredness, dyspnoea, 
and night sweats. Her splenomegaly had reappeared, 
blood counts had dropped, and her leukocyte count 
increased to 115.0 x 109/l. She received a second course of 
splenic irradiation (12 x 0.5 Gy, twice weekly), after which 
her spleen size normalised rapidly, her leukocyte count 
dropped, and peripheral blood counts increased (figure 

1A). Unfortunately, about ten days after radiotherapy had 
started, the patient died due to complications of massive 
cerebral infarction. Thrombocyte count two days prior to 
the infarction was 237 x 109/l. It seems unlikely that the 
infarction is directly related to the splenic irradiation. 

Case B
A then 65-year-old man, with a medical history of severe 
chronic obstructive pulmonary disease, was diagnosed 
with B-CLL RAI stage 0 in 1996. A bone marrow aspirate 
showed infiltration of bone marrow with CLL cells. The 

Table 1. Comorbidities grouped per disease category as registered by the Netherlands Cancer Registry in the 
Eindhoven region

Disease category Comorbid conditions

Other malignancy Other malignancy, excluding: basal cell carcinoma and carcinoma in situ of the 
cervix

Pulmonary disease Obstructive and restrictive pulmonary disease, lung fibrosis, lung transplantation

Cardiac disease Myocardial infarction, coronary artery bypass grafting, percutaneous transluminal 
coronary angioplasty of the heart, heart decompensation, angina pectoris, 
heart valve disease, heart failure, heart transplantation, heart rhythm disorder, 
pericarditis, cardiomyopathy, pacemaker

Vascular disease Thrombosis, DVT, lung embolus, generalised arterial atherosclerosis, peripheral 
arterial disease, percutaneous transluminal angioplasty, abdominal aneurysm, 
abdominal aortic surgery

Cerebrovascular disease Cerebrovascular accident, hemiplegia, hemiparesis, quadriplegia, carotid surgery 
(TIA excluded)

Hypertension Systemic hypertension, portal hypertension

Diabetes mellitus Insulin dependent, oral medication dependent, diet

Infectious disease HIV, AIDS, tuberculosis

Digestive tract disease Ulcer disease, reflux oesophagitis, (partial) stomach resection, chronic 
inflammatory bowel disease (Crohn’s disease, ulcerative colitis, inflammatory bowel 
disease), liver disease, liver transplantation, diverticulitis. Excluded: polyposis coli

Genitourinary disease Chronic glomerulonephritis, kidney failure, nephrotic syndrome, kidney 
transplantation, dialysis, pregnancy at time of diagnosis

Muscle, connective tissue and joint disease Connective tissue disease, sarcoidosis, Wegener, periarteriitis nodosa, systemic 
lupus erythematosus, rheumatoid arthritis

Central and peripheral nervous system Dementia, Alzheimer, Parkinson, serious psychiatric disease (severe depression, 
admittance in a psychiatric unit, psychosis, schizophrenia)

DVT = deep venous thrombosis; TIA = transient ischaemic attack; HIV = human immunodeficiency virus; AIDS = acquired immune deficiency syndrome.
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patient was asymptomatic, and a watch-and-wait policy 
was followed. The patient withdrew from follow-up from 
2010 to 2013, but was recently admitted again to our 
hospital with a lower airway infection. Despite adequate 
treatment of the airway infection his condition remained 
fragile, with a WHO performance status 4. He complained 
of invalidating night sweats, discomfort in the upper 
abdomen, and weight loss. Furthermore, he remained 

dyspnoeic, and had hepatosplenomegaly (craniocaudal 
size of liver 17.5 cm, spleen size 15.6 x 15.6 cm by CT 
scan) and lymphadenopathy on physical examination. 
His laboratory results showed a leukocytosis of 124.3 x 
109/l, anaemia and thrombocytopenia. A CT scan showed 
bilateral pulmonary consolidations, bullous emphysema, 
mediastinal, axillar and para-aortic lymphadenopathy, and 
a severe hepatosplenomegaly. Due to his frail condition, 

Table 2. Comorbidities in CLL by age and gender 

Age
(years)

Male (%)
(n = 588)

Female (%)
(n = 331)

Total (%)
(n = 919)

P-value*
(distribution of comorbidity 
over age groups, total)

Previous malignancy (%) 35-59 5 8 6 0.002

60-74 11 17 13

75+ 23 14 19

All 13 14 13

Cardiovascular disease (%) 35-59 14 6 12 <0.0001

60-74 32 18 28

75+ 54 32 44

All 34 21 29

Pulmonary disease (%) 35-59 3 6 4 0.08

60-74 9 4 7

75+ 17 4 11

All 10 5 8

Hypertension (%) 35-59 14 18 16 0.0001

60-74 28 29 28

75+ 28 43 35

All 25 32 28

Diabetes mellitus (%) 35-59 8 6 7 0.0019

60-74 14 9 13

75+ 22 17 20

All 15 12 14

Comorbidity total (%) 35-59 37 49 41 <0.0001

60-74 67 63 65

75+ 80 78 79

All 63 66 64

Comorbidity total
excluding hypertension (%)

35-59 27 38 31 <0.0001

60-74 55 49 53

75+ 74 63 69

All 54 52 53

*Chi-square test comparing distribution of comorbidity in different age groups, male and female combined.



126

M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

The Netherlands Journal of Medicine

Aalbers et al. Splenic irradiation in frail CLL patients.

systemic chemotherapy, and even mild immunotherapy, 
were not options to treat his CLL-related symptoms. 
Because his splenomegaly caused abdominal discomfort 
and also compromised his pulmonary function, 
palliative splenic irradiation was given (12 x 0.5 Gy, twice 
weekly). After splenic irradiation, his clinical condition 
improved dramatically: night sweats and abdominal 
discomfort disappeared, his dyspnoea diminished, and 
on physical examination, the hepatosplenomegaly and 
lymphadenopathy disappeared. A partial haematological 
response was reached: his leukocyte count decreased, and 
haemoglobin and thrombocyte levels normalised (figure 

1B). No significant side effects of splenic irradiation were 
noted. The patient was seen several times afterwards at 
our outpatient department with a markedly improved 
condition and without splenomegaly or lymphadenopathy. 
Unfortunately, 14 months after radiotherapy, the patient 
died unexpectedly at home, possibly due to pneumonia 
or pulmonary bleeding. At that time, his thrombocyte 
count and haemoglobin levels were normal, although his 
leukocyte count was slowly rising again.

Case C
A then 76-year-old man, with a medical history of low-risk 
prostate carcinoma, was diagnosed with symptomatic 
B-CLL RAI stage IV in 2012. At presentation, he was 
extremely tired, and he complained of discomfort in 
the upper abdomen. On physical examination, 
splenomegaly (19 x 8 cm by CT scan) was noted without 
lymphadenopathy. His leukocyte count was 79.9 x 109/l, 
and he was anaemic and thrombocytopenic. A bone 
marrow biopsy showed CLL bone marrow infiltration with 
significant replacement of normal haematopoiesis. Shortly 
after diagnosis, because of his symptomatic splenomegaly, 
palliative fractionated splenic irradiation was given (12 x 
0.5 Gy, twice weekly). Hereafter, on physical examination, 
his spleen size decreased, lymph nodes remained 
undetectable, his clinical condition improved, and he 
showed a very good partial haematological response, 
based on haemoglobin, thrombocyte and leukocyte levels 
(figure 1C). No significant side effects were noted. One year 
later, the patient became tired again, his splenomegaly 
reappeared, while no lymphadenopathy was noted, and 

Figure 1. Effect of splenic irradiation on leukocyte count and haemoglobin level. Start of splenic irradiation  
(12 x 0.5 Gy, twice weekly) is indicated by an arrow
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his leukocyte count increased to 122.9 x 109/l. The patient 
chose to undergo splenic irradiation again, with similar 
beneficial effects to his first course of radiotherapy. At the 
last follow-up, 14 months after the second round of splenic 
irradiation, the patient was well and asymptomatic.

Case D
A then 72-year-old man was diagnosed with asymptomatic 
B-CLL RAI stage 0 in 2010. His medical history consisted 
of prostate hypertrophy and renal insufficiency. In 2012, 
based on thrombocytopenia, his CLL progressed to an 
asymptomatic RAI stage IV, and a year later, he became 
symptomatic because of massive splenomegaly (spleen 
size one year earlier by ultrasound 17.5 x 8.4 cm). No 
lymphadenopathy was noted on physical examination. 
His leukocyte count had increased to 176.8 x 109/l. Bone 

marrow biopsy was not performed. The patient refused 
therapy with chlorambucil and/or rituximab, and splenic 
irradiation was started (12 x 0.5 Gy, twice weekly). No 
significant side effects were noted. Hereafter, his clinical 
condition improved greatly, his splenomegaly disappeared, 
lymph nodes remained undetectable, and his blood counts 
improved, although partial response criteria were not 
met (figure 1D). The patient is well at last follow-up, 
approximately 14 months after start of radiotherapy. The 
patient characteristics are summarised in table 3.

D I S C U S S I O N

CLL is a malignancy that frequently occurs in elderly 
patients, who often have comorbidities. In a large 

Table 3. Patient characteristics

Patient A Patient B Patient C Patient D

Sex Female Male Male Male

Age at time of SI (years) 65 82 76 75

CLL stage at time of SI Rai III Rai III Rai IV Rai IV

Months since presentation for SI 1.3 208 5 35.0

Cytogenetics Normal ND ND ND

Bone marrow infiltration Yes Yes Yes ND

CLL pretreatment No No No No

Blood counts before SI*

Leukocytes (x 109/l) 47.9 124.3 144 176.8

Thrombocytes (x 109/l) 128 140 68 53

Haemoglobin (mmol/l) 5.5 6.5 6.4 5.6

Blood counts after SI*

Leukocytes (x 109/l) 5.7 23.7 10.7 4.6

Thrombocytes (x 109/l) 220 161 92 65

Haemoglobin (mmol/l) 8.9 8 6.9 6.3

Haematological response CR PR PR SD

Reduction in spleen size Yes Yes Yes Yes

Time to next treatment (months) 20 Not reached 17 Not yet reached

Time from presentation to last follow-up (months) 23 44 31 48

Last follow-up Deceased after 
second course 
of SI

Deceased 
14 months after 
SI

Well at last 
follow-up 
14 months after 
second course 
of SI

Well at last 
follow-up 
14 months after 
SI

*Displayed are last blood counts before start of splenic irradiation, and first blood counts after the last fraction of a radiotherapy course. SI = splenic 
irradiation; ND = not determined; CR = complete response; PR = partial response. SD = stable disease. For blood counts before and after the second 
course of splenic irradiation, please refer to figure 1.
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prospective population-based cohort of 919 CLL patients, 
we report that more than half of the patients had one 
or more comorbid conditions. This is in line with the 
previously published frequency of 46% of newly diagnosed 
CLL patients with one or more major comorbidities 
(coronary artery disease, peripheral vascular disease, 
cerebrovascular disease, other cardiac disease, diabetes 
mellitus, COPD/respiratory disease or second malignancy, 
excluding non-melanomatous skin cancer).2

Due to these frequently occurring comorbidities, the 
use of old and novel chemoimmunotherapy regimens is 
frequently not feasible or refused by the patient. We show 
in four elderly symptomatic CLL patients who were unfit 
or unwilling to undergo systemic treatment that splenic 
irradiation is a very effective palliative treatment. Apart 
from effectively treating splenomegaly, these patients also 
obtained complete or partial haematological responses of 
significant duration.
Total body, total lymph node, mediastinal, or 
extracorporal irradiation have historically been used as 
primary treatment of CLL, but resulted in significant 
haematological and infectious complications. After 
the introduction of modern chemotherapy, it was 
demonstrated that these radiotherapy regimens had no 
superior effect compared with chemotherapy (reviewed 
by Paule et al.14). In contrast, in several historic studies, 
splenic irradiation was shown to not only be effective in 
resolving splenomegaly-related symptoms, but also to 
result in haematological responses with few side effects 
(reviewed by Weinmann et al.).12,15-20 The only larger 
historic trials directly comparing splenic irradiation with 
chemotherapy, the Medical Research Council (MRC) 1 and 
2 trials, showed a similar survival in patients treated with 
splenic irradiation and those treated with chlorambucil.21 
How exactly splenic irradiation exerts its beneficial effect 
in CLL is incompletely understood. Likely, there is a direct 
effect of irradiation by inducing apoptosis of malignant 
B lymphocytes (which are, like normal B lymphocytes, 
more radiosensitive than normal T lymphocytes) in the 
spleen, thereby reducing the CLL tumour burden.22,23 
Improved haemoglobin and thrombocyte levels might be 
direct results of a reduction in spleen size, with consequent 
decrease in erythrocyte and thrombocyte degradation by 
the spleen. Splenic irradiation in CLL might also have more 
indirect, or abscopal, effects. The term ‘abscopal effect’ was 
first used by Mole in the 1950s to describe systemic effects 
after local radiotherapy.24 For example, factors released 
from irradiated B-CLL cells into their supernatants were 
shown to inhibit non-irradiated leukaemic cell growth in 
vitro.25 Furthermore, in the 1980s splenic irradiation was 
shown to induce shifts in lymphocyte subsets, which was 
hypothesised to augment anti-tumour responses in lymph 

nodes and bone marrow, and to have a beneficial effect 
on normal haematopoiesis, which might be suppressed 
by autoimmune phenomena.14 Experimental evidence 
supporting these hypotheses was indirect. From more 
recent studies it is becoming clear that the interaction 
between CLL cells and their tissue microenvironment 
(consisting of amongst others stromal cells, monocyte-
derived nurse-like cells, and T lymphocytes), plays an 
important role in promoting the survival of CLL cells.26 
Irradiation of the spleen could result in disruption of this 
beneficial microenvironment. To better characterise which 
mechanisms exactly contribute to the beneficial effects, 
abscopal or direct, of splenic irradiation, novel studies 
should be performed.
No significant side effects of splenic irradiation were 
observed in the four cases presented here. Solely based 
on our small case series no conclusions can be drawn on 
the safety of splenic irradiation in CLL. However, also in 
previous studies side effects were modest, and limited 
to tiredness, thrombocytopenia, and to a lesser extent 
neutropenia.12,27 Because of this low toxicity, multiple 
courses of splenic irradiation can be given. The effectiveness 
of splenic irradiation in frail CLL patients might be 
improved in the future by combining splenic irradiation 
with immunotherapeutic agents targeting the B-cell receptor 
signalling pathway, which might be better tolerated in frail 
patients than the combination of immunotherapy with 
chemotherapy. Alternatively, in the future splenic irradiation 
might be combined with checkpoint inhibition of PD-1 or 
PD-L1 (expressed by CLL cells),28 in analogy with the very 
promising combination of radiotherapy and checkpoint 
inhibition in the treatment of melanoma.29 

In conclusion, although the application of splenic 
irradiation in CLL is nowadays mostly limited to treat 
splenomegaly-related symptoms, historic studies and the 
current results in four elderly CLL patients show that 
splenic irradiation might also result in prolonged periods 
of haematological remission and an improved wellbeing 
with low or no toxicity. We therefore emphasise that 
this old tool should not be forgotten in the treatment of 
especially the elderly CLL patient, who frequently presents 
with multiple comorbidities. 
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A B S T R A C T

Kounis syndrome is a coronary hypersensitivity disorder 
involving coronary vasospasm secondary to inflammatory 
mediators released primarily from mast cells. We report a 
case of the type I variant of Kounis syndrome manifesting 
as angioedema with significant inferolateral ST elevation 
(2 mm) and raised cardiac biomarkers. Diagnosis requires 
a high index of suspicion and treatment is tactical. 
Caution should be exercised before using beta-blockers, 
morphine and epinephrine, which are empiric in cases of 
acute coronary syndrome and anaphylaxis, respectively. 
Our patient was treated with intravenous steroids and 
histamine blockers given the angioedema at presentation. 
The purpose of our case is to emphasise the importance of 
including Kounis syndrome in the differential diagnosis 
for acute coronary syndrome, and formulation of standard 
treatment guidelines for this under-recognised condition.

K E Y W O R D S

Kounis syndrome, coronary hypersensitivity, acute 
coronary syndrome, troponin, allergic reaction, 
ST-elevation

C A S E  R E P O R T

A 70-year-old woman presented to the emergency 
department with new-onset difficulty in breathing and 
worsening generalised pruritus. She had tachycardia 
with marked tongue swelling, generalised skin rash, 
laboured breathing and stridor. Hence, she was emergently 
intubated for significant upper airway oedema. Her 
medical history included asthma, hypertension with 
home medications notable for naproxen, ibuprofen, 
benazepril, folic acid, and hydroxyzine but no known 

allergies. We presumed angioedema, and started treatment 
with intravenous corticosteroids, histamine (H)1 and (H)2 
receptor blockers. 
Complete blood count, blood chemistry, troponin-I and 
chest X-ray were normal. However, the post intubation 
electrocardiogram (ECG) revealed sinus tachycardia with 
2 mm ST-segment elevation in the inferior and lateral 
leads (figure 1). Troponin-I was now 5 ng/ml (normal 
0-0.045) with the maximum being 5.6 ng/ml, and the 

What was known on this topic?
Kounis syndrome, first described in 1991, 
encompasses vasospastic angina, allergic 
myocardial infarction, and stent thrombosis with 
occluding thrombus infiltrated by eosinophils and/
or mast cells. Kounis syndrome is heterogeneous 
with several agents implicated in the aetiology and 
chemical mediators in pathogenesis; however, in 
many, diagnosis is missed due to a lack of physician 
awareness (except in parts of Spain, Italy, Greece, 
and Turkey). Research is needed for formulating 
standardised diagnostic criteria and treatment 
guidelines, and this will help avoid missed 
diagnosis, allow better prediction of prognosis, and 
more appropriate therapy in the future.

What does this case add?
Kounis syndrome should always be included in the 
differential diagnosis of acute coronary syndrome as 
it is an under-recognised condition. The diagnosis 
of Kounis syndrome is tactical due to lack of 
awareness of this common entity in areas outside 
the Mediterranean region and lack of consistency 
in clinical presentation. Studies in the form of 
randomised controlled trials are needed to establish 
an international consensus on the treatment of 
Kounis syndrome.



131

M A R C H  2 0 1 6 ,  V O L .  7 4 ,  N O  3

The Netherlands Journal of Medicine

Arora et al. Kounis syndrome: the atopic heart.

echocardiogram showed apical and septal wall hypokinesis 
suggestive of Takotsubo cardiomyopathy. The patient 
underwent emergent left heart catheterisation, which 
revealed normal coronary arteries, and an ejection fraction 
of 20%. The ECG changes returned to baseline after 
treatment (figure 2).
A diagnosis of type I Kounis syndrome was suggested 
based on concurrence of angioedema and ST-elevation 
myocardial infarction (STEMI) in the setting of normal 
coronary anatomy. Subsequent work up showed an IgE 
level of 221 IU/ml (normal < 114), and normal C1 esterase 
inhibitor, C3, C4 and tryptase. By day 4 of hospitalisation, 
she was weaned off mechanical ventilation and discharged.

D I S C U S S I O N

First described in 1991, Kounis syndrome is the 
concurrence of acute coronary syndromes (ACS) (angina 
and/or myocardial infarction) with allergic reactions 
(hypersensitivity, anaphylaxis or anaphylactoid reaction) 
due to coronary artery vasospasm caused by inflammatory 
mediators released during the allergic insult.1 Kounis 
syndrome is a common, yet rarely diagnosed condition. 
Three variants are recognised: type I with normal or 
near-normal coronary arteries, type II with preexisting 
atheromatous disease, and type III with coronary stent 
thrombosis.2 Various drugs (beta-lactam antibiotics, 
analgesics, contrast media, anti-cancer agents, proton 
pump inhibitors, angiotensin-converting enzyme 
inhibitors, thrombolytics), conditions (angioedema, 
urticarial, asthma, mastocytosis), and environmental 
exposures (hymenoptera stings, latex, poison ivy) can 

cause Kounis syndrome with recent offenders including 
histamine fish poisoning and losartan.3

The aetiology in our case was likely multifactorial with 
predisposing asthma, medications including naproxen 
and benazepril, and succinylcholine used for intubation, 
and angioedema at presentation. Common adverse 
effects of the above medications include: NSAIDs causing 
gastro intestinal ulcer/bleeding, rash, nephrotoxicity, 
hepatotoxicity; benazepril causing cough, hyperkalaemia, 
azotaemia, angioedema; folic acid causing nausea, 
anorexia; and succinylcholine causing muscle paralysis, 
rhabdomyolysis and malignant hyperthermia.
Pathogenesis of Kounis syndrome involves mast 
cells, which release mediators such as histamine and 
leukotrienes that constrict coronary vessels, and tryptase/
chymase that cause plaque rupture/erosion.4 Patients 
present with chest pain with or without elevation of 
troponins, along with dermatological and/or systemic 
manifestations of allergy. ECG changes range from ST 
elevation or depression to arrhythmias. Unlike ACS, 
the degree of ST elevation may not correlate with the 
troponin levels. In cases of Kounis syndrome with 
normal cardiac biomarkers and ECG, cardiac magnetic 
resonance imaging helps to confirm the diagnosis.5 
Furthermore, signs of cardiac disease and/or hypersen-
sitivity may be absent, making Kounis syndrome an 
easily overlooked diagnosis. The differential diagnosis 
includes hypersensitivity myocarditis and isolated 
eosinophilic arteritis. Hypersensitivity myocarditis 
is usually clinically indistinguishable from Kounis 
syndrome, however, it is characterised by the presence 
of eosinophils, atypical lymphocytes and giant cells on 
myocardial biopsy. While eosinophilic arteritis involves 

Figure 1. Admission ECG showed sinus tachycardia with 2 mm ST-elevation in inferior (II, III, aVF) and lateral 
leads (V4, V5, V6)
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eosinophilic infiltration in all layers of the vessel wall 
with diffusely distributed mast cells. Further, Kounis 
syndrome is commonly associated with Takotsubo 
cardiomyopathy,6,7 as seen in our case.
No biomarker accurately predicts the risk of Kounis 
syndrome, albeit recent reports link elevated serum tryptase 
levels to increased susceptibility to allergic reactions as well 
as asymptomatic ACS.8 Further, treatment is challenging 
with a lack of uniform consensus on therapy. Most 
recommendations are based on anecdotal case reports or 
case series.9 A 2009 review revealed intravenous steroids 
(76%), nitroglycerin (47%), H1-blockers (70%), and 
H2-blockers (35%) as the most commonly used treatment 
options.10 Both beta-blockers (commonly used in ACS) and 
epinephrine (commonly used in anaphylaxis) should be 
avoided as they exacerbate coronary spasm due to unopposed 
alpha-adrenergic activity. Further, data supporting the 
use of prophylactic medications such as H1-blockers to 
avoid recurrence is lacking.11 The prognosis of Kounis 
syndrome depends upon the patient’s sensitivity, allergen 
concentration, number of allergens the patient is exposed 
to, magnitude of the initial allergic response as well as the 
syndrome’s variance, with type I Kounis syndrome having 
a better prognosis than type II and type III.12
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Figure 2. Post treatment with steroids and histamine blockers, the ECG showed normal sinus rhythm with 
resolution of the ST elevation
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A B S T R A C T

Intentional or accidental intoxications are common in the 
emergency department, but are not always sufficiently 
recognised. When intoxication is suspected, the causative 
agent or combination of agents often remain unclear, 
making these patients a diagnostic challenge. We present 
here a 45-year-old woman who was admitted due to 
altered consciousness. The clinical presentation fitted 
the anticholinergic toxidrome and an intoxication with 
venlafaxine (her known prescribed medication) was 
suspected. Plasma venlafaxine concentrations, however, 
were very low. After 24 hours the patient recovered 
completely. Further testing after discharge revealed 
high concentrations of promethazine, confirming the 
suspected diagnosis. This case illustrates the importance 
of knowledge of toxidromes and good collaboration with 
the hospital pharmacist. Because of the thorough testing 
the patient could receive proper treatment.

I N T R O D U C T I O N

Intentional or accidental intoxications are common in 
the emergency department, but they are not always 
sufficiently recognised. Approximately 11,000 patients 
with intentional intoxications are seen each year in Dutch 
emergency departments.1 Statistics concerning morbidity 
and mortality are incomplete. When intoxications are 
suspected, the causative agent or combination of agents 
often remains unclear, making these patients a diagnostic 
challenge.2 

C A S E  R E P O R T

A 45-year-old woman presented to the emergency 
department by ambulance because of altered 

consciousness. Medical history revealed hypertension, 
depression and alcohol abuse. Her known prescribed 
medications were venlafaxine 150 mg once daily, 
omeprazole 20 mg once daily and irbesartan 
150 mg once daily. The patient also used approximately 
ten tablets of acetaminophen with caffeine 500/50 mg, 
and xylometazoline 1 mg/ml on a daily basis, which she 
acquired over the counter. Until recently, she had overused 
bisacodyl for weight loss. 
The patient’s partner found her behaving abnormally. 
No signs of intentional intoxication were found. In the 
previous days she had no fever or illness.
At physical examination the patient was confused and 
disoriented in time and place. Also, she spoke with 
slurred speech. Her blood pressure was 160/112 mmHg, 
pulse rate 110 beats/min, temperature 36.7 °C and oxygen 
saturation was 95% at ambient air. She had dilated pupils, 
a dry tongue, red skin, and urinary retention of more than 
1 litre. The Glasgow Coma Score was E4M6V3 and the 
patient was suspected to have visual hallucinations, since 
she was talking to imaginary people. Further neurological 
examination was unremarkable. 

What was known on this topic? 
Intentional or accidental intoxications with 
antihistamines can cause an anticholinergic 
toxidrome.

What does this add? 
This case is a reminder of an important clinical 
lesson in recognition of an anticholinergic 
toxidrome. Also, this case illustrates that an 
appropriate diagnostic work-up and good 
collaboration between the physician and hospital 
pharmacist is important and leads to the proper 
diagnosis and treatment for your patient. 
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Additional testing, including routine laboratory analysis, 
an electrocardiogram and a CT scan of the cerebrum 
showed no abnormalities. 
The clinical presentation fitted the anticholinergic 
toxidrome. At that moment it was unclear what medication 
the patient could have taken and a possible co-intoxication 
with non-prescribed medication was expected. Therefore, 
we decided to measure plasma concentrations of drugs 
that we know were available to the patient (venlafaxine 
and acetaminophen), as well as to perform screening 
for drugs of abuse in the urine. Plasma venlafaxine 
concentrations were very low: < 25 µg/l venlafaxine and 
< 80 µg/l desvenlafaxine (the therapeutic range of the 
sum of venlafaxine and desvenlafaxine plasma levels is 
250-750 µg/l). The acetaminophen plasma concentration 
was also low (< 2.8 mg/l). The test for drugs of abuse was 
negative for amphetamines, barbiturates, benzodiazepines, 
cannabis, cocaine, methadone and opiates. The patient 
was admitted for observation and treated with intravenous 
fluids. 
In 24 hours of observation the patient recovered without 
sequelae. She denied taking any drugs and was discharged, 
initially without follow-up. However, despite her denial of 
taking any medication, we performed further diagnostics 
to find a causative agent for her strongly suspected 
anticholinergic poisoning. 
Further testing using liquid chromatography-mass 
spectrometry (LC-MS) (multiple reaction monitoring 
(MRM) and full-scan mass spectrometry (MS) data) 
revealed high concentrations of promethazine, 
confirming our suspected diagnosis. There was also a 
semi-quantitative high level of tramadol found, proving 
a co-intoxication. Both concentrations were above the 
therapeutic range. We informed the patient’s general 
practitioner, who confronted the patient and she admitted 
the intoxication was an attempted suicide. Subsequently, 
she was referred for psychiatric treatment. The tramadol 
she used belonged to her partner; the promethazine was 
prescribed six months previously by a locum general 
practitioner.

D I S C U S S I O N

Anticholinergic poisoning can be the result of medication 
and plants, and more than 600 compounds with 
anticholinergic properties are known. These compounds 
competitively inhibit binding of acetylcholine to 
muscarinic acetylcholine receptors. These receptors are 
found on peripheral postganglionic cholinergic nerves 
in smooth muscle, the ciliary body of the eye, the central 
nervous system and secretory glands. Symptoms of 
an anticholinergic poisoning, therefore, include both 

central and peripheral effects. Central effects manifest 
as agitation, psychosis and seizures. Peripheral effects 
manifest as tachycardia, cutaneous vasodilation, leading 
to a red skin, mydriasis, anhidrosis, hyperthermia, 
urinary retention and gastrointestinal dysmotility.3,4 These 
symptoms are collectively described as ‘Blind as a bat, 
mad as a hatter, red as a beet, hot as Hades, dry as a bone, 
the bowel and bladder lose their tone, and the heart runs 
alone’.5

In the Netherlands, 60% of reported intoxications concern 
medication. Antihistamines, such as promethazine, 
currently form the sixth most commonly reported 
drugs and the frequency of antihistamine abuse has 
increased.6,7 Treatment of antihistamine overdose is 
mainly supportive and consists of intravenous fluids and 
urinary catheterisation, and in some cases, gastro intestinal 
decontamination and administration of activated 
charcoal in combination with a laxative. Gastrointestinal 
decontamination is appropriate within two hours of 
ingestion. Severe agitation and seizures should be treated 
with benzodiazepines. Physostigmine, a short-acting 
anticholinesterase with a half-life of approximately 
15 minutes, is the treatment of choice in case of a central 
anticholinergic syndrome.8 Dexmedetomidine, an 
alpha-2 agonist with sedative, analgesic, anxiolytic, and 
sympatholytic effects, is considered to be an adjunctive 
treatment option.9 Clonidine may be an equal and cheaper 
alternative for dexmedetomidine, but to our knowledge 
the use of clonidine in intoxications with antihistamines 
has not been described before. For our patient, we chose 
supportive care with fluids. Because the causative agent 
was unclear at the moment of presentation, no further 
treatment was given. Gastrointestinal decontamination 
was contraindicated because of the altered mental 
state of our patient. Besides, the time of ingestion was 
unclear. Agitation was mild and therefore the use of 
benzodiazepines was not necessary.
In our patient, the screening for drugs of abuse, 
including opiates, was negative and serum venlafaxine 
concentrations were low. After close collaboration with the 
patient’s physician and the hospital pharmacist, we decided 
to perform further testing with LC-MS (MRM and full 
-scan MS data) because proving an intoxication would have 
consequences for the further follow-up and psychiatric 
treatment of our patient. Additional testing should be 
considered per individual case. LC-MS revealed not only 
promethazine, but also high concentrations of tramadol. 
Tramadol does not have anticholinergic effects itself, but 
can lead to depression of the central nerve system and 
therefore probably contributed to the clinical presentation 
in this case. Tramadol is not detected by the general 
screening for opioids (the immunoassay analyser Architect 
Abbott; a particle enhanced turbidimetric inhibition 
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immunoassay). The intoxication was without long-term 
physical harm for the patient, but the diagnosis led to 
referral for psychiatric counselling.

In conclusion, we present a patient with an anticholinergic 
toxidrome, and where thorough additional diagnostic 
testing revealed the causative agent and led to additional 
psychiatric treatment of the patient. This case illustrates 
the importance of knowledge of toxidromes, and the value 
of good collaboration between physicians and hospital 
pharmacists for patient care. 
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A 39-year-old woman with a 
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C A S E  R E P O R T

A 39-year-old Thai woman, living in the Netherlands, 
was seen at the emergency department with symptoms of 
nausea and vomiting for a few hours. She had no relevant 
medical history and was not taking any medications. She 
looked moderately ill, had a blood pressure of 91/53 mmHg 
and a regular pulse of 103 beats/min, with no fever. On 
admission, her blood tests showed a metabolic acidosis, 
most likely caused by enteral bicarbonate loss (table 1). 
Supportive care was started. The patient told us that one 

day prior to her presentation, she had eaten a homemade 
soup with mushrooms picked from a local forest. We 
performed a bedside test on such mushroom, by letting 
juice from the cap dry on a piece of newspaper and 
subsequently adding concentrated hydrochloric acid (25% 
HCl). After several minutes the stain changed colour from 
yellowish to pale blue, indicating a positive test. The test 
set-up and result are shown in figure 1. 

W H A T  T Y P E  O F  M U S H R O O M  D I D  O U R 
P A T I E N T  I N G E S T  A N D  W H A T  I S  T H E 
N A M E  O F  T H E  B E D S I D E  T E S T ?

See page 137 for the answers to this photo quiz.

Table 1. Lab results on admission

Measurement (units) Value

Sodium (mmol/l) 136

Potassium (mmol/l) 4.1

Chloride (mmol/l) 109

Glucose (mmol/l) 8.0

Creatinine (µmol/l) 42

Bilirubin (µmol/l) 21

ALAT (U/l) 22

LDH (U/l) 173

PT (INR) 1.02

Arterial blood gas 

pH 7.29

pCO
2
 (mmHg)  29

Bicarbonate (mmol/l) 13.4

Anion gap (mmol/l) 14

Urine anion gap (mmol/l) -4

ALAT = alanine aminotransferase; LDH = lactate dehydrogenase;  
PT = prothrombin time; INR = international normalised ratio.

Figure 1. The bedside test
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A N S W E R S

Amanita phalloides (death cap) contains highly toxic 
amanitins. Dosages of 0.1-0.5 mg/kg may be lethal, 
whereas the average death cap contains 80 mg. Classically 
the first symptoms of abdominal pain, (bloody) diarrhoea, 
nausea and vomiting emerge 6 to 24 hours after ingestion. 
With appropriate care the patient may soon improve. 
However, amanitins entering the hepatocyte will continue 
to inhibit RNA polymerase II, leading to a stop in 
protein synthesis and subsequent hepatic failure. This 
generally occurs 24 to 36 hours after ingestion and is 
accompanied by a rapid elevation of liver transaminases, 
often complicated by renal tubular necrosis.1 The reference 
standard test for detection of amanitin is ELISA urinalysis 
(sensitivity 60%, specificity 100%) performed 6 to 24 
hours after intoxication.2 However, this test was not readily 
available and a bedside test, known as the Meixner test, 
was performed.3 Based on the history in combination 
with the positive test, we started treatment promptly 
with activated charcoal and N-acetylcysteine (150 mg/
kg in the first 15 minutes followed by 150 mg/kg/day). 
Moreover, silibinin was urgently ordered and administered 
intravenously at 5 mg/kg during the first hour, followed 
by 20 mg/kg/day. Silibinin, derived from milk thistles, 
inhibits uptake of amanitin in human hepatocytes and was 
successfully used in several case reports.4,5 Two days later, 
the presence of amanitins was confirmed by urinalysis. 
During this period, the patient’s liver tests deteriorated 
rapidly. Fortunately, on day 3 all the tests improved (table 

2) and our patient recovered well without the need of a liver 
transplantation. 

The blue colour arises from a reaction with lignin 
(present in most poor-quality paper, such as newspaper); 
false-positives resulting from this reaction are reported 
to be rare. However, blue pigments in a mushroom 
may yield false-positive results. Therefore, a negative 
control test on lignin-free (office) paper may increase the 
specificity. Findings should always be confirmed with 
a urinary ELISA test.6,7 This case clearly illustrates how 
the Meixner test may expedite the diagnosis of Amanita 
intoxication; patients should be treated as soon as possible 
with N-acetylcysteine and activated charcoal, as well as 
silibinin.
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A N S W E R  T O  P H O T O  Q U I Z  ( P A G E  1 3 6 )

A  3 9 - Y E A R - O L D  W O M A N  W I T H  A  M U S H R O O M  I N T O X I C A T I O N

Table 2. Progression of lab results

October 13 
(2 days after ingestion)

10:00 23:00 October 15 October 18

Bilirubin (µmol/l) 41 69 85 60

ASAT (U/l) 20 881 3661 260

ALAT U/l 22 1015 5776 3400

LDH (U/l) 173 557 2106 242

PT (INR) 1.02 1.8 3.5 1.2

ASAT = aspartate aminotransferase; ALAT = alanine aminotransferase; LDH = lactate dehydrogenase; PT = prothrombin time; INR – international 
normalised ratio.
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An unusual manifestation of 
diabetic ketoacidosis
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C A S E  R E P O R T

A 30-year-old male with no known medical history 
presented to the emergency department with a one-week 
history of polyuria, polydipsia, weakness, and weight 
loss. This was associated with a significantly decreased 
appetite and two episodes of vomiting over the two days 
prior to hospital presentation. On admission, he was 
obtunded, hypothermic at 34.2° C, with a blood pressure 
90/53 mmHg, heart rate 116 beats/min and respiratory 
rate 33 breaths/min. He was lethargic, emaciated, and 
had dry mucous membranes. Physical examination was 
also significant for crepitus over the neck and shoulders. 
Laboratory studies were as follows: white blood cell 18.8 k/
µl (3.8-10.6 k/µl), glucose 1182 mg/dl (50-140 mg/dl), 
beta hydroxybutyrate 14.79 mmol/l (0.00-0.30 mmol/l), 
blood urea nitrogen 53 mg/dl (10-25 mg/dl), creatinine 
4.37 mg/dl (< 1.13 mg/dl), glycated haemoglobin 12.3% (< 
5.7%), arterial pH 6.94 (7.35-7.45), and arterial bicarbonate 
1.5 mmol/l (22-26 mmol/l).
The electrocardiogram demonstrated sinus tachycardia. 
Chest X-ray showed air tracking into the soft tissue of 
the lower neck and bilateral scapular regions without 
pneumothorax (figure 1). 

W H A T  I S  Y O U R  D I A G N O S I S ? 

See page 139 for the answers to this photo quiz.

Figure 1. Chest X-ray demonstrating 
pneumo mediastinum with air tracking into the 
lower neck and the soft tissues of the scapular region, 
bilaterally
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D I A G N O S I S

Computed tomography (CT) was performed, 
demonstrating extensive pneumomediastinum extending 
into the lower neck and bilateral supraclavicular and 
subscapular regions (figure 2A and B), followed by contrast 
oesophagram, which was negative for perforation (figure 

2C). The patient was diagnosed with diabetic ketoacidosis 
complicated by spontaneous pneumomediastinum 
and admitted to the intensive care unit for aggressive 
intravenous fluid resuscitation and glucose control. He 
recovered uneventfully following medical therapy and was 
discharged home four days later.
Spontaneous pneumomediastinum complicating 
diabetic ketoacidosis is a rare, but well-described entity 
first described by McNicholl in 1968.1 Although the 
precise pathophysiology remains elusive, some have 
postulated that it relates to the abnormal pattern of ketotic 
hyperventilation (Kussmaul respiration), which induces 
transalveolar pressure swings sufficient to cause alveolar 
rupture into the lung interstitium. This results in the 
dissection of air along the peribronchial and perivascular 
planes with extravasation into the mediastinum.2 
Substernal chest pain with radiation to the back, dyspnoea 
and subcutaneous emphysema are the classic indicators 
of spontaneous pneumomediastinum, although it is not 
uncommon for patients in diabetic ketoacidosis to be 
‘asymptomatic’ due to their symptoms being attributed 
to metabolic acidosis. The differential diagnosis in these 
patients includes spontaneous oesophageal perforation 
(Boerhaave’s syndrome), pneumothorax, pneumonia, 
pulmonary embolism, and cardiovascular events 
such as ischaemia, arrhythmia, pericarditis, or aortic 
dissection.3 Therefore, initial evaluation of spontaneous 
pneumo mediastinum should always include chest X-ray 
and ECG. Given the gravity of a missed or delayed 
diagnosis of oesophageal perforation, any patient with 
spontaneous pneumomediastinum and a history of 
chest pain, vomiting, fever, leucocytosis, haemodynamic 
instability or pleural effusion on chest X-ray should 
undergo immediate oesophagram or CT of the neck and 
chest with a water soluble oral contrast.4

Negative imaging warrants a 24-hour period of 
observation, analgesia, oxygen therapy, and bed rest. A 
clear liquid diet can be initiated once the patient is able 
tolerate oral intake, and advanced accordingly.2 Antibiotics 
and repeat swallow studies are not necessary, although 
daily chest X-ray can be followed for 1-2 days to ensure that 
there is no radiographic progression.3-4
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Figure 2. Computed tomography of the neck and 
chest, followed by oesophagram. Due to patient’s 
obtunded state, limited oral contrast was used. A) 
Questionable oesophageal defect indicated by red 
arrow (left); B) Extensive pneumomediastinum 
extending into the lower neck and bilateral 
supraclavicular and subscapular regions; C) Barium 
oesophagram was negative for oesophageal perforation 

A N S W E R  T O  P H O T O  Q U I Z  ( P A G E  1 3 8 )

A N  U N U S U A L  M A N I F E S T A T I O N  O F  D I A B E T I C  K E T O A C I D O S I S
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C A S E  R E P O R T

A 62-year-old woman was admitted to the emergency 
department because of severe fatigue, coughing, and fever. 
Her blood pressure was 90/65 mmHg, pulse frequency 108 
beats/min, oxygen saturation 99%, and body temperature 
38.5 °C. Pulmonary auscultation revealed bilateral rhonchi. 
Blood examination showed leukocytes of 16.3 x 109/l, 
predominantly segmented granulocytes, a C-reactive protein 
concentration of 288 mg/l, renal insufficiency, anaemia, 
hypoalbuminaemia, raised liver enzyme concentrations, 
and a lactate concentration of 4 mmol/l. Radiography of the 
thorax showed infiltrative changes in the right upper and 
middle lung lobes, with a rounded heart contour (figure 1). 
A routinely obtained electrocardiogram showed concave 
ST-segment elevation in leads I, II, III, aVF, V4-6, and 
ST-segment depression in leads aVR and V1 (figure 2). 

W H A T  I S  Y O U R  D I A G N O S I S ?

See page 141 for the answer to this photo quiz.

Figure 1. Anteroposterior radiograph of the thorax 
showing infiltrative changes in the right upper and 
middle pulmonary lobes

Figure 2. Electrocardiogram showing concave ST-segment elevation in leads I, II, III, aVF, V4-6, and ST-segment 
depression in leads aVR and V1
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D I A G N O S I S

Initial ultrasound examination showed pericardial 
effusion without any signs of cardiac tamponade (figure 3).  
Blood cultures and urinary antigen tests suggested 
infection with Streptococcus pneumoniae. Pericardiocentesis 
revealed pericardial effusate with leukocyte counts  
> 10 x 109/l and a lactate dehydrogenase concentration 
of 3516 U/l. Pneumonia, sepsis with multiple organ 
failure and purulent pericarditis, all due to Streptococcus 

pneumonia infection, were diagnosed. Treatment was 
initially started with amoxicillin and ciprofloxacin and 
later converted to benzylpenicillin for two weeks when 
cultures became available. Mechanical ventilation was 
temporarily required because of respiratory insufficiency 
and pericardial drainage was performed because of signs 
of cardiac tamponade and inadequate infectious control. 
The patient was admitted to the intensive care unit 
for several days and then gradually recovered during 
a four-week hospitalisation. Six months later, fibrotic 
changes of the right lung remained, while the pericardial 
effusion had resolved completely.

The incidence of infectious purulent pericarditis has 
clearly decreased after antibiotics became available in the 
1940s and is nowadays mainly observed in immunocom-
promised patients, after cardiothoracic surgery, and/or 
other predisposing conditions. In the pre-antibiotic era 
streptococcal pericarditis was relatively common, mostly 
preceded by pneumonia. In the current antibiotic era, 
infectious purulent pericarditis is more often caused by 

Staphylococcus aureus and Gram-negative micro-organisms. 
Other potentially causative infections are diverse and 
include tuberculosis and candidiasis. 
All patients with purulent pericarditis are reported to 
demonstrate leucocytosis and tachycardia. Other signs, 
such as pericardial friction rubbing, pulsus paradoxus, and 
signs of right-sided heart failure, are not always present. 
Echocardiography appears to be an important instrument 
for making clinicians consider the diagnosis of purulent 
pericarditis.1 
When left untreated, purulent pericarditis is uniformly 
fatal.2,3 Treatment includes systemic antibiotics, pericardio-
centesis, and/or surgical pericardial drainage. The last 
two may be needed in cases of cardiac tamponade and 
inadequate infectious control with antibiotics alone. 
Intrapericardial instillation of antibiotics has been 
evaluated but appeared of no use.3

C O N C L U S I O N

Purulent pericarditis is a rare complication of pneumonia 
caused by Streptococcus pneumoniae. Because of the high 
mortality, rapid recognition and treatment are required 
in order to prevent haemodynamic instability and achieve 
infectious control. 
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Figure 3. Ultrasound image of pericardial effusion 
with some fibrin strands
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C A S E  R E P O R T

A 46-year-old female patient who lived alone, with a poor 
personal hygiene, was admitted to the our emergency 
department because of cough, anorexia, weakness, bloody 
pituitary, and a wound on the ankle. It was learned that 
the patient had consulted physicians several times for the 
lesions and had been treated with topical medicines and 
oral antibiotics.
On physical examination, she was conscious, and 
cooperative. Her body temperature was 38.2 °C, pulse 
rate 81 beats/min, blood pressure 100/80 mmHg and 
respiration rate was 26 breaths/min. Her body had 
widespread excoriation related to itching, petechial bleeding 
and haemorrhagic papules on uncovered parts (figure 1). 
Crepitant rales were heard at the lower and centre zones of 
her right lung. There was a 10 x 8 cm necrotic wound on 
and around the lateral malleolus of her right ankle and the 
medial malleolus was uncovered (figure 2). Local warmth 
and oedema were observed on the back of foot.
The laboratory results were as follows: haemoglobin 
8.2 g/dl, haematocrit 25.9%, white-cell count 16 x 
103 /µl, thrombocytes 67 x 103/µl, prothrombin time 
16.2 sec, activated partial thromboplastin time 42 sec, 
fibrinogen 78.7 mg/dl, d-dimer 4.7 mg/dl, creatinine 
3.4 mg/dl, urea 91.8 mg/dl, sodium 129 mEq/, chlorine 
96.2 mEq/l, aspartate aminotransferase 472 U/l, alanine 
aminotransferase 163 U/l, creatine kinase 2599 U/l, 
creatine kinase-myocardial band 65.8 U/l, and amylase 
82 U/l. Additionally, many erythrocytes were detected in 
the full examination of the urine, and the blood culture 
was positive on the second day (Staphylococcus aureus). 
The whole abdomen ultrasound examination showed that 
the echogenicity of both kidneys had increased (grade II). 
However, bilateral pleural effusion and diffuse fluid in 
the whole abdomen was shown. Doppler ultrasound was 
applied bilaterally to the venous and arterial system in the 
sub-extremities, and evaluated as normal.

W H A T  I S  Y O U R  D I A G N O S I S ?

See page 143 for the answer to this photo quiz.

Figure 1. Petechial bleeding and haemorrhagic 
papules on back

Figure 2. Right ankle and medial malleolus
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D I A G N O S I S

These pictures demonstrate typical skin lesions developed 
due to bites from bedbugs, and a situation of disseminated 
intravascular coagulation originating from secondary 
bacterial infections. The bedbug, Cimex lectularius, is a 
worldwide parasite that feeds nocturnally on humans.1,2 
Although economic progress and improved sanitation in 
developed countries have led to a steady decline in recent 
years, bedbugs continue to be a problem in tropical and 
subtropical regions of developing countries.3

Bedbugs most frequently attack exposed areas of the 
skin on the face, neck, hands or arms, but bites may be 
generalised. The bites are painless, and these bloodsuckers 
are not usually noticed unless large numbers are present. 
They grasp and penetrate the skin, inject an anticoagulant 
as well as pharmacologically active substances, and 
withdrew blood and liquefied epidermal tissue.4 Reactions 
to the bites consist of wheals and papules with a small 
haemorrhagic puncture at the centre. Some patients show 
severe systemic hypersensitivity.4,5 Secondary bacterial 
infections such as impetigo, ecthyma, cellulitis and 
lymphangitis may occur due to scratching and excoriation.4

On the preparation of the treatment, the location of the 
bites, age, socioeconomic status and intellectual capacity 

of the patient have to be taken into account. The goals of 
pharmacotherapy are to reduce morbidity and to prevent 
complications.5 Minimal symptomatic treatment and good 
hygiene to prevent pruritus and secondary infection are 
sufficient in most cases. In the presence of a secondary 
infection, topical antiseptic lotion or antibiotic cream 
should be applied.3,4 Efficient prophylaxis of systemic 
infectious complications requires early diagnosis and 
prompts aetiological treatment of mucocutaneous 
infections.6
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