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Hepatitis C: changing genotype distribution
with important implications for patient
management
H. van Soest1*, G.J. Boland2, K.J. van Erpecum1
Departments of 1Gastroenterology and Hepatology, and 2Virology, University Hospital Utrecht,
the Netherlands, *corresponding author: tel.: +31 (0)30-250 70 04, fax: +31 (0)30-250 55 34,
e-mail: h.vansoest@umcutrecht.nl

A b s t r act
In the Netherlands an estimated 0.1 to 0.4% of the
population are chronic hepatitis C (HCV) carriers (15,000
to 60,000 persons). HCV is characterised by genetic
heterogeneity and six different genotypes have been
identified. The distribution of HCV genotypes is relevant
for the clinician, since there are important genotype-specific
differences in response to interferon-a based treatment
regimens. Between 1993 and 2005 a shift was observed in
the Netherlands from a dominant prevalence of genotype
1 to a situation in which genotype non-1 is becoming more
important.

countries, HCV is held responsible for 40% of cases of
end-stage liver cirrhosis, 60% of cases of hepatocellular
carcinoma and 30% of liver transplants. 4 Risk factors for
progressive disease are male sex, alcohol abuse, age >40
years at infection, and presence of significant fibrosis (≥F2
fibrosis score) according to histological examination of liver
biopsy.2 Recently a promising new device based on liver
stiffness measurement (by transient elastography) has been
developed to assess liver damage noninvasively: Fibroscan.
Liver stiffness measurement results correlate strongly with
biopsy findings in hepatitis C patients.5,6
HCV is characterised by genetic heterogeneity. On
comparing the nucleotide sequences of the HCV genome,
six different genotypes can be identified.7 These genotypes
differ in 30 to 35% of the nucleotide sites over the complete
genome. Within the genotypes a variable number of more
closely related distinct subtypes can be found that differ
15 to 20% in their nucleotide sequence.8 HCV genotyping
plays a key role in viral transmission studies and HCV
epidemiology. The article by de Vries et al. in the current
issue of the Journal yields new insights into HCV genotype
distribution in the Netherlands.9 These data are relevant for
the clinician, since there are important genotype-specific
differences in response to interferon-a based treatment
regimens. Nowadays the standard anti-HCV treatment
consists of a combination of pegylated (PEG)-interferon
and ribavirin. The success of this therapy depends on
both virus-related and host-related factors, such as age,
histology and biochemical parameters.10,11 HCV genotype
and pretreatment serum values of HCV RNA are the most
important predictive factors. In the registration trials PEGinterferon combined with ribavirin resulted in a sustained
virological response (SVR) rate in 55% of patients. However
patients infected with genotypes 2 or 3 demonstrated

K ey wor ds
Genotype distribution, hepatitis C, treatment responses

Since its discovery in 1989, hepatitis C has been recognised
as a major worldwide public health problem. It is a lifeshortening disease associated with complex and expensive
morbidity and decreased quality of life. Nearly 170 million
persons are infected by hepatitis C virus (HCV) worldwide
(in Western Europe about 5 million).1 In 15 to 20% of acute
HCV infections, the patient recovers spontaneously, but
in the large majority of cases, the disease runs a chronic
course.2 In the Netherlands an estimated 0.1 to 0.4%
of the population are chronic HCV carriers (15,000 to
60,000 persons).3 Although reported risk of disease
progression in chronic hepatitis C differs in various
populations, progression to liver cirrhosis is thought to
occur in 20% of cases after 20 years of infection, with
significant risk of decompensation (ascites, hepatocellular
carcinoma and variceal bleeding). 2 In industrialised
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SVR rates of 80%, while genotype 1 patients have only
44% SVR rate.10,11 The SVR rates in genotype 4 patients
vary between 55 and 69%.12,13 All these trials evaluated
a treatment period of 48 weeks that had been proven
safe and effective in the PEG-interferon monotherapy
trials.14 At an earlier stage, Poynard and McHutchison had
already proposed a stopping rule at 24 weeks for standard
interferon treatment. The rule implicates that in patients
who still exhibited detectable HCV RNA after 24 weeks
of treatment, SVR would not be achieved even if antiviral
treatment was continued for another 24 weeks, with the
consequence that treatment should be discontinued.15
Subsequently, viral kinetics during PEG-interferon therapy
were studied. It turned out that the drop in viral load at 12
weeks has a high negative predictive value: if the patient
does not reach what is known as the early virological
response (EVR), defined as a drop in HCV RNA of at least
2 log after 12 weeks of treatment compared with baseline
(i.e. at least 100 times decreased viral load), he will in all
probability be a non-responder and the therapy can be
discontinued. By this stopping rule the inconvenience
and expense of unnecessary continuation of treatment
can be avoided.16,17 The assessment of a 12-week early viral
response reduces antiviral treatment duration by 40 to
44% and antiviral costs by 44 to 45% compared with a full
48-week dosing.18
A next step in tailoring the dose and duration of PEGinterferon-ribavirin based treatment was taken by
Hadziyannis. He showed that treatment should be
individualised by genotype: genotype 1 infected patients
generally require a treatment period of 48 weeks with a
standard dose of ribavirin (SVR 52%) while genotypes 2
and 3 infected patients appear to be adequately treated
with a low dose of ribavirin for only 24 weeks (SVR 84%),
at least with PEG-interferon-a2a.19 In order to further
individualise the antiviral treatment, HCV RNA decline
during the earliest stages of PEG-interferon-ribavirin
therapy was studied. Zeuzem showed that an undetectable
serum HCV RNA after four weeks of combination therapy
resulted in a sustained response of 94 and 85% in genotype
2 and 3 patients, respectively.20
Others studied whether even shorter treatment periods
can be achieved in some cases without compromising
overall efficacy. In genotype 2 and 3 infected patients with
a rapid virological response (HCV RNA below 600 IU/ml
after four weeks of treatment), a treatment period of 16
weeks proved to be sufficient (SVR 82%).21 In this study
the SVR in HCV genotype 2 infected patients was higher
than in those infected with genotype 3. This difference was
mainly due to the higher relapse rate in genotype 3 infected
patients with a high pretreatment viral load (>800,000
IU/ml).21 Therefore it was suggested to treat HCV genotype
3 infected patients with a pretreatment viral load >800,000
IU/ml for a period of 24 weeks.

Mangia showed that the treatment period in genotype
2 and 3 infected patients can be shortened to 12 weeks
when serum HCV RNA is negative (<50 IU/ml) after four
weeks of combination therapy.22 Although the overall SVR
was better in genotype 2 infected patients than in those
infected with genotype 3, the SVR response rates were
similar in patients with genotype 2 and 3 who had an
early virological response and who were treated for 12 or
24 weeks.22
Also genotype 1 infected patients with a low baseline viral
load who become HCV RNA negative at week 4 may be
treated for 24 weeks without compromising sustained
virological response rates.23
These studies all confirm differences in susceptibility
for PEG-interferon-ribavirin treatment between as well
as within various genotypes and that these differences
become clear in the first weeks of treatment. Thus HCV
genotype, viral load and decline of viral load during
the earliest treatment period play key roles in tailoring
and optimising antiviral therapy. 24 Recently, treatment
recommendations have been given by de Knegt for
genotype 2 and 3, as depicted in table 1.25 Genotype
distribution varies geographically with genotype 1, 2 and 3
being the most prevalent in Western Europe. Considering
the different treatment schedules between genotypes 1 vs
2 and 3, genotype distribution in the Netherlands has a
significant influence on the total costs and morbidity of
anti-HCV treatment.
The CIRA study is a large, double-blind, randomised
controlled multicentre trial in naive chronic hepatitis C
patients comparing PEG-interferon-ribavirin treatment
with a triple therapy consisting of PEG-interferon, ribavirin
and amantadine/placebo. In this study, HCV genotypes
were determined in 391 patients, by using amplification
and hybridisation of the 5’ noncoding region of the genome
(INNOLiPA HCV; Innogenetics S.A., Ghent, Belgium:
table 2). A total of 177 patients (45%) were infected with
genotype 1 (more than 50% with subtype 1b), while 138

Table 1. Treatment recommendations for HCV
genotype 2 and 3 infected patients21,22,24
HCV
genotype
2
2
3
3
3

Pretreatment
viral load
Not important
Not important
<800,000 IU/ml
<800,000 IU/ml
>800,000 IU/ml

*

HCV-RNA
at week 4*
Negative
Positive
Negative
Positive
Not important

Treatment§
period
16 weeks
24 weeks
16 weeks
24 weeks
24 weeks

Quantitative HCV RNA test (Amplicor Monitor HCV version 2.0,
Roche Molecular Systems, Mannheim, Germany; lower limit of
detection of 600 IU/ml). § Treatment consists of the combination of
PEG-interferon with ribavirin in a weight-based dose (800, 1000 or
1200 mg).
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Table 2. HCV genotype distribution in the Netherlands
Population

Year of data
collection

N

HCV
1993§
patients27
Dialysis
1995/1996
patients28
Blood donors26
1994§
HCV patients9 2002-2005
Naive HCV
2000-2004
patients
CIRA study

62

55

18

19

6

71

70

17

7

4

31
351
391

58
49
45

23
10
10

16
29
35

3
11
8

§

1

It will be interesting to follow this epidemiological spread
of HCV in the future. On the one hand, the prevalence
of HCV genotype 1 appears to be decreasing because it
is generally acquired by transfusion of blood or blood
products, a transmission route that is now effectively
controlled. On the other hand it could persist in the future,
since it is one of the difficult-to-treat genotypes.

HCV genotype (%)
2
3
4

Re f e r ence s

Year of publication. N = total number of persons included.

patients (35%) were infected with genotype 3, almost all
with subtype a. Only 38 (10%) and 30 (8%) of the patients
were infected with genotype 2 and 4, respectively. These
data are largely comparable with the study by de Vries et
al., but differ from genotype distribution data in the blood
donor population in which almost 60% of the donors were
infected with genotype 1 and only 16% with genotype 3.9,26
In the early 1990s genotype distribution in Dutch chronic
hepatitis C patients was found to be as follows: 55% were
infected with genotype 1, 18% were infected with genotype
2 and 19% were infected with genotype 3.26 The data
from de Vries et al. may be criticised for several reasons:
the criteria to select physicians to be invited for data
contribution are not clear: only 67% of invited physicians
provided some data and there was no data verification
performed.9 Also, the authors state that: ‘The percentage
of patients being reported by physicians from each of the
provinces was according to the percentage of inhabitants
of the Netherlands living in these provinces (see table 1
of their article)’.9 One caveat is that hepatitis C patients
are not distributed over the various provinces according
to the percentage of inhabitants of the Netherlands living
in these provinces, but are over-represented in certain
regions such as Amsterdam and surrounding areas.
Also, one might hypothesise that there could be a higher
relative contribution of HCV genotype non-1 in the large
cities as Amsterdam, considering the higher prevalence of
these non-1 genotypes in (former) intravenous drug users.
Unfortunately, the authors do not provide any additional
clinical information such as sex and age distribution or
stage of the liver disease. Although the data presented
by the Vries et al. may not be a reliable reflection of the
true HCV genotype distribution in the Netherlands, the
observed shift from genotype 1 dominant prevalence to a
situation in which genotype non-1 becomes more important
(see table 2 of de Vries et al.) may be real.9 This shift may
have a major and beneficial impact on treatment schedules,
costs and benefits of chronic hepatitis C.
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Souhami’s Textbook of Medicine states that ‘The
characteristic symptom of pulmonary embolism is sudden
breathlessness. Lateral, usually basal pleuritic chest pain
and haemoptysis, consisting of frank red blood without
sputum, develop some time after the onset of breathlessness.
In addition to respiratory symptoms, there may be pain or
swelling of the leg, suggesting deep vein thrombosis. (…) The
respiratory rate is usually raised and if infarction has taken
place, there may be a pleural rub and a small pleural effusion.
The most important cardiovascular sign is tachycardia.
Within a few hours of pulmonary infarction fever is the rule’.1
Harrison’s Principles of Internal Medicine is somewhat
more cautious than the above-presented straightforward
clinical presentation of pulmonary embolism.2 The chapter
on pulmonary embolism stresses that all of the mentioned
symptoms and signs may occur, but that quite often the
presentation can be highly atypical, with only one of the
mentioned symptoms present, or that history and physical
examination may be ‘deceptively normal’ in a patient with
pulmonary embolism. In fact, the notion that the clinical
diagnosis of pulmonary embolism may be very difficult,
and the confusion that may occur with many other
clinical entities, such as myocardial infarction, pneumonia,
pleuritis, or pericarditis, was already expounded decades
ago in the clinical handbooks ‘Bedside Medicine’ by the
famous Dutch internist Snapper and the ‘Netherlands
Textbook of Internal Medicine’ by Formijne et al.3,4 Indeed,
most clinicians will appreciate that the manifestation
of pulmonary embolism may be difficult, in some cases
highly atypical, at times misleading, and sometimes
leading to considerable confusion and delay of the proper
diagnosis.
However, even if the clinical suspicion of pulmonary
embolism has been properly raised, confirmation of this
diagnosis may also pose some problems. Confirmation of a
clinical suspicion of pulmonary embolism has indeed been
found indispensable, as more than 70% of the patients
with clinically suspected pulmonary embolism do not

have this diagnosis and would be unnecessarily exposed
to anticoagulant treatment if no additional accurate tests
were done.5 Accurate diagnostic tests have long been
hampered by disadvantages, such as the invasiveness
of the ‘gold standard’ test, i.e. pulmonary angiography,
or limited availability, difficulty in interpretation and
serious important inter-observer variability of other tests,
such as perfusion scintigraphy. Recently, new diagnostic
modalities for the diagnosis of pulmonary embolism have
been introduced. First, spiral computed tomography has
emerged as a relatively simple, generally accessible, and
accurate test for the diagnosis of pulmonary embolism.6
Secondly, measurement of plasma D-dimer levels have
been shown to have a very high sensitivity for venous
thrombotic disease (including pulmonary embolism).7,8
This means that the negative predictive value of low
levels of D-dimer for the absence of pulmonary embolism
is strong, particularly if the pre-test likelihood of the
diagnosis is low. Lastly, clinical decision guidelines, based
on an incisive analysis of databases of signs and symptoms
of large numbers of patients with and without pulmonary
embolism, have been evaluated and were found to be able
to discriminate between patients with a high, intermediate,
and low risk of pulmonary embolism. The clinical decision
guideline generally used is the Wells score, which identifies
groups with a low risk of pulmonary embolism (3.4%), a
moderate risk of pulmonary embolism (27.8%), and a highrisk group (78.4% pulmonary embolism).9 A subsequent
analysis revealed that dichotomisation of the groups (i.e.
high risk or low risk) further increased the clinical utility
of this score.10
The Dutch multicentre Christopher study group has
recently combined these three new diagnostic modalities
and the resulting management strategy was evaluated in
a large clinical trial in patients with clinically suspected
pulmonary embolism.11 First, patients were classified as
having low or high risk of pulmonary embolism based on
the Wells score. In patients with a low score, a D-dimer
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test was carried out. If this test was normal, pulmonary
embolism was considered to be excluded, no further
diagnostic tests for pulmonary embolism were carried out,
and the patients were not treated with anticoagulants. Of
the total study population of 3306 patients, 2206 patients
(67%) had a low Wells score and of these patients 1057
(48%) had a normal D-dimer. At three-month followup, there were no fatal events, four nonfatal pulmonary
embolisms and one deep vein thrombosis. If we consider
this as an acceptable outcome (which most clinicians
probably will), it means that in 32% of patients with
clinically suspected pulmonary embolism this diagnosis
can be safely rejected on the basis of history, physical
examination, and a simple laboratory test. In patients
with a low Wells score but a positive D-dimer and in
all patients with a high Wells score a spiral computed
tomography scan was performed. In these 2199 patients
(50 patients did not undergo a CT scan), pulmonary
embolism was present in 674 patients (31%), absent in
1505 patients (68%), and inconclusive in 20 patients
(1%). Patients with proven pulmonary embolism were
treated with anticoagulants whereas patients in whom the
diagnosis was rejected or those with an inconclusive scan
did not receive antithrombotic treatment. At three-month
follow-up there were 21 nonfatal events (7 (recurrent)
pulmonary embolism, and 14 deep vein thrombosis) and
18 patients with fatal pulmonary embolism. Importantly,
the incidence of fatal and nonfatal pulmonary embolism
was 0.5 and 0.2%, respectively, in patients with a CT scan
excluding pulmonary embolism. Taken together, the
algorithm as studied by the Christopher group represents
a serious simplification of the diagnostic management of
pulmonary embolism with a clinical efficacy and safety that
equals previously evaluated and more complex diagnostic
strategies. The proposed management strategy is highly
feasible in most clinical centres and will presumably
quickly find its place in routine patient evaluation for
suspected pulmonary embolism.
Which additional lessons can be learned from this
landmark trial for the diagnosis of pulmonary embolism?
First, even the most sophisticated diagnostic algorithm is
not 100% perfect. The presence of pulmonary embolism,
sometimes even fatal, in patients who were thought to
be free of this disease based on the diagnostic steps in
this strategy was rare but did occur, which is in line
with previous studies.12 In fact, one may view this as
the premium that must be paid for the large number of
patients who do not require extensive additional testing or
who would have unjustly received anticoagulant treatment
in the absence of pulmonary embolism. In the last group
alone, the number of complications that might be expected
from this inappropriate over-use of anticoagulation is likely
to outweigh the burden of patients in this study that had an
undetected pulmonary embolism.

A complicating factor may be that the interpretation of a
spiral CT scan for pulmonary embolism, which is crucial
for the diagnosis in more than two thirds of the patient
population, may be difficult and can only be performed
by experienced radiologists. In fact, previous studies have
shown that proper radiological adjudication of especially
subsegmental and distal emboli may be difficult, although
the interobserver variability is still acceptable.13 Also in
the Christopher study a small number of CT scans were
judged as inconclusive. On the other hand, the use of the
CT scan in the diagnostic algorithm carries the advantage
that if pulmonary embolism is not present, an alternative
diagnosis can be made on the basis of the scan result,
which was often not possible with previous imaging
modalities for pulmonary embolism, such as angiography
or scintigraphy.14
Another factor that needs to be stressed is that the
diagnostic algorithm can only be applied as it was evaluated
in the study. This means that D-dimer has only proven to
be valuable in patients with a low probability of disease
and only for the exclusion of thrombotic disease. D-dimer
has no role whatsoever in patients with a high suspicion
of pulmonary embolism or as a marker to select patients
who might have pulmonary embolism based on a positive
result. Unfortunately, the subtle intricacies of the operator
characteristics of D-dimer are easily forgotten in clinical
practice, and abuse and misinterpretation of this test
is a real threat for the accurate diagnosis of pulmonary
embolism in many clinical settings.
Lastly, and importantly, the Christopher trial is one of
the largest, if not the largest, trial in more than 3500
patients with suspected pulmonary embolism. The study
was a multicentre enterprise, undertaken in 12 academic
and nonacademic centres in the Netherlands without
any form of external financial support. The investigators
need to be commended for this enormous effort and
their determination to complete this very important
study, which is indeed likely to change the diagnostic
management of patients with a clinical suspicion of
pulmonary embolism.
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A b s t r act
Autoimmune diseases such as rheumatoid arthritis
(RA) result from a deregulation of immune responses
culminating in immune-mediated tissue injury. In RA, this
tissue injury is mainly reflected by synovitis and subsequent
joint damage, although involvement of visceral organs
(heart, lungs and kidneys) often leads to severe comorbidity.
Accumulating evidence points towards dendritic cells
(DC) as the principal regulators of the balance between
immunity and tolerance. Recently, a large body of evidence
has demonstrated that the balance between activating
and inhibitory Fc gamma receptor (FcgR) subtypes is
intricately involved in the regulation of DC behaviour.
In this overview we summarise recent findings from
our group and others that suggest an important role
for FcgR in arthritis. Furthermore, we postulate novel
mechanisms of how triggering of FcgR might be used
to manipulate DC function and combat autoimmunity.
When DC are envisaged as useful targets in the light
of DC immunotherapy in RA, detailed knowledge on
the regulatory pathways of FcgR in RA is of paramount
importance.

opposing tasks is potentially hidden in the fact that many
features of DC are divided in time and place and translated
into two developmental stages, namely immature and
mature DC.2,3 Immature DC (iDC) are present in virtually
all tissues where they encounter both self and non-self
antigens. Triggered by a multitude of signals including
selected pathogens and proinflammatory mediators, iDC
mature after which they display an extraordinary immunestimulatory capacity. Compared with iDC, mDC express
high levels of co-stimulatory and MHC molecules, de novo
expression of maturation markers such as DC-LAMP
and CD83 and low levels of receptors involved in antigen
capture. This phenotype makes mDC perfectly adept for
the presentation of antigens to neighbouring T cells that
were captured beforehand.2,4,5
Autoimmune diseases, such as RA, develop as a result
of a loss of immune tolerance culminating in immunemediated tissue injury. Since DC are believed to be
key regulators in directing the fine balance between
tolerance and immunity, a major goal in the treatment of
autoimmune diseases could be to deflect the presentation
of self-antigens by DC to T cells so that anergic T cells or
regulatory T cells are induced, thereby inducing torlerance.1,6,8
Nowadays, an important role has been suggested for
DC in synovial inflammation, supporting the theory
that targeting DC is likely to be beneficial in RA.9-13
However, tuning DC function as a therapeutic target in
RA has not been tested thus far. In contrast, alteration
of DC function has been exploited in other pathological
conditions including cancer and transplantation medicine
and holds great promise as a future therapy.14 In the battle
against cancer, DC cultured with a proinflammatory
phenotype and loaded with antigenic cargo originating
from the tumour are generated and administered to
patients eliciting antitumour responses. It is reasonable to

K ey wor ds
Dendritic cells, Fc gamma receptors, rheumatoid arthritis

Int r o d u ct i o n
Dendritic cells (DC) represent a unique set of antigenpresenting cells unrivalled in their capacity to attract and
activate naive T cells and are therefore considered the most
influential cells in the regulation of the immune response
and the orchestration of tolerance.1 How DC fulfil these
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postulate that the potency of these ‘DC vaccine therapies’
might be extrapolated to create tolerogenic DC in case of
autoimmunity and transplantation medicine, providing
an attractive strategy to break the vicious circle of chronic
inflammatory responses in autoimmune diseases such as
RA.
For the recognition and processing of antigens and
subsequent activation, iDC are equipped with several
mechanisms of which receptor-mediated endocytosis is
considered the most important. Various receptors mediate
antigen uptake; the Fc gamma receptors (FcgR) form the
basis of this review. FcgR constitute a group of receptors
designed to recognise IgG immunoglobulins or IgGcontaining immune complexes (IC) and are abundantly
present in serum and synovial fluid of patients with
rheumatoid arthritis (RA). In humans three classes can
be distinguished, FcgRI, FcgRII and FcgRIII.15,16 FcgRII
is further divided into two subtypes: FcgRIIa and FcgRIIb.
FcgRIIa, together with FcgRI and III, activate cellular
responses upon triggering, whereas FcgRIIb is a unique
inhibitory FcgR.17,18 Since both activating and inhibitory
FcgR are expressed on various immune cells, the concerted
action of these opposing signalling systems unequivocally
determines the cellular response.19 In accordance with this,
it has been clearly shown that the determination of DC
phenotype and behaviour is critically determined by FcgR
triggering through IC, stressing the involvement of FcgR
in both autoimmunity as well as tumour immunity.19-21 This
review will mainly focus on the involvement of monocytederived DC (moDC), and their surface FcgR, in the
pathogenesis of RA. In addition we will elaborate on the
potential of moDC and FcgR as promising therapeutical
targets in the treatment of RA.

and behaviour are not confined to the synovium in RA.
In fact, our group has demonstrated that moDC obtained
from circulating peripheral blood mononuclear cells
displayed an increased expression of FcgRII.12 Further
research has led to the observation that this increased
expression of FcgRII resulted in an altered production
of pro- and anti-inflammatory mediators (TNF-a, IL-6
and chemokines) upon triggering by immune complexes
(IC).27,28 In addition, moDC from RA patients were found
to express high levels of Toll-like receptors (TLR) and were
found to react more strongly upon TLR ligand stimulation
than those from healthy controls. This suggests active
involvement of moDC in the inflammatory process.29
TLR are pattern recognition receptors that bind bacterial
fragments and viral RNA (exogenous proteins) on the one
hand, but on the other hand also ‘endogenous ligands’
including heat-shock proteins and cartilage degradation
products.30 Since TLR triggering provides a very potent
stimulus for immune activation of DC, the finding that
TLR signalling is likely to occur in RA suggests a critical
role for moDC during this condition.
More evidence for the involvement of DC in synovitis
originates from an elegant study from Leung et al. which
demonstrates that DC primed with collagen are able to
induce inflammatory arthritis after transfer.9 In line with
this finding, DC that were genetically modified to express
the anti-inflammatory cytokine IL-4 were capable of fully
inhibiting collagen-induced arthritis.31,32 Since IL-4 is
known to be a modulator of FcgR balance, this latter effect
might be partially explained by the alteration of FcgR
expression locally due to the presence of IL-4 producing
cells. Likewise, IL-10-treated DC and exosomes derived
from these DC were able to completely block the onset of
a collagen-induced arthritis and even reduce the severity
of an established arthritis.33 Altogether, these data clearly
indicate that DC are involved in the onset and perpetuation
of the inflammatory circle of synovitis and suggest that DC
targeting is a challenging approach to treat rheumatoid
arthritis.

A r e D C i m p l i cate d i n s y n o v i a l
i n f l ammat i o n ?
Many reports demonstrate the presence of DC in inflamed
synovial tissue suggesting a critical role in RA. Recently,
Weyand and colleagues categorised synovial inflammation
into three main groups based on the appearance of DC and
their location in secondary lymphoid organs.22 Remarkably,
also fully matured DC are present in perivascular regions
and ectopic lymphoid organs in synovial tissue of RA
patients, which is highly suggestive of an altered maturation
process during synovitis.11,22-24 Highly interesting was the
finding that synovial DC in RA reflect characteristics of
cell activation such as increased expression of inducible
heat-shock protein 70,25 presentation of specific immuneepitopes,23 RANK-RANKL interactions which mirror DCT cell interaction in the target organ and the expression
of transcription factors such as Jak3, STAT1, STAT4 and
STAT6.11,26 Interestingly, alterations in DC phenotype

The role of FcgR in arthritis
The use of experimental arthritis models combined with
the availability of FcgR knockout mice has lead to the
appreciation of the role of FcgR in arthritis. For example,
during antigen-induced arthritis and immune complex
mediated arthritis the presence of activating FcgR (FcgRI
and FcgRIII, mice lack FcgRIIa) was associated with
chondrocyte death and cartilage erosion.34-37 Further
investigation of the FcgR subtypes revealed that the
expression of FcgRIII was required for the development of
collagen-induced arthritis since FcgRIII -/- mice developed
virtually no inflammatory signs and subsequent cartilage
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damage.38 The absence of the inhibitory FcgR subtype
IIb, on the other hand, renders mice susceptible to
collagen-induced arthritis.39 In addition, it was recently
hypothesised that FcgRIIb reduces both joint inflammation
and destruction by inhibition of the activating FcgR and
by the efficient clearance of immune complexes. 40 An
important role for the inhibitory FcgRIIb in arthritis was
further substantiated by the finding that arthritis can be
induced by a single injection of IgG anti-collagen type II
antibody in mice lacking this receptor. 41 In addition, it was
observed that IL-13 mediated upregulation of FcgRIIb prior
to immune-complex arthritis inhibited chrondrocyte death
and cartilage matrix degradation, two key features of joint
damage. 42
The role for FcgR in synovial inflammation in humans is
less clear, but accumulating evidence suggests that these
receptors are of considerable importance. Until recently a
major problem in the study of FcgR on human myeloid cells
was the inability to distinguish FcgRII subtypes (FcgRIIa
and FcgRIIb) on the cellular surface. In the synovial
tissue macrophages and DC are abundantly present and
it was demonstrated that these cells express significantly
higher levels of FcgRII and III when compared with those
present in synovium from healthy controls.12,43 Similarly,
it was found that moDC obtained from patients with RA
express FcgRII at significantly higher levels than those
from their healthy counterparts.12 Since these DC display
an anti-inflammatory phenotype upon IC stimulation the
increased expression of FcgRII was thought to reflect an
increase in FcgRIIb. Intriguingly, this increased expression
of FcgRII was unique for patients with active RA and still
present after full maturation, suggesting that local factors
responsible for this phenomenon are present during early
moDC life as suggested previously. 44 With the recent
development of a unique antibody directed specifically
against the inhibitory FcgRIIb (gifted by MacroGenics.
Inc), it could be demonstrated that the inhibitory FcgRIIb
subtype was largely responsible for the increased expression
of FcgRII as observed before (manuscript in preparation).
This is conform the hypothesis that FcgRIIb is pivotal
in the counter-regulatory response of proinflammatory
responses in RA. It was highly interesting to see that the
functional polymorphism of the FcgRIIb (I232T) was
identified as the strongest prognostic factor for radiological
joint damage in RA and was found to modulate moDC
function, further substantiating the important role of
FcgR in RA. 45

has to be terminated. To this end, the immune system
is provided with a multitude of inhibitory receptors
that counteract the immune response. 46 The inhibitory
FcgRIIb is a perfect example of such. As discussed before,
the expression of FcgRIIb on moDC from RA patients
is found to be increased compared with those from
healthy controls. Intriguingly, this increased expression
was exclusively found in patients with an active phase
of disease. Therefore, we postulated that FcgRIIb might
function as a counteractive mechanism to dampen
proinflammatory responses. During inflammation both
pro- and anti-inflammatory cytokines are generated that
regulate the balance between activating and inhibitory
receptors, including FcgR. TNF-a and IFN-g are known
to induce the upregulation of mainly activating FcgR
whereas IL-4 and IL-13 were recently identified as factors
that induce the opposite.19,47-49 Bearing these data in
mind a conceptual framework can be envisaged in which
proinflammatory cytokines will upregulate activating
FcgR during the early stages of inflammation. Circulating
immune complexes CIC, which are omnipresent in RA,
will potentate the proinflammatory reaction by inducing
cytokine production and moDC maturation. To counteract
this initial proinflammatory response, anti-inflammatory
cytokines will be produced through which inhibitory FcgR
gain the upper hand, the IC will then provide a negative
feedback loop silencing the inflammatory response. In
line with this conceptual framework, IL-13 was found to
be increased in both serum and synovial fluid from RA
patients further supporting this hypothesis.
Why then do RA patients develop chronic disease?
Our previous findings along with the observations that
intravenously administered immune globulins (IVIG)
lack clinical efficacy in RA patients despite their success
in many other inflammatory conditions including
inflammatory myositis, Guillain Barré syndrome and
multiple sclerosis, prompted us to hypothesise that the
FcgRIIb pathway is defective in RA.50-54 The finding that
IL-13-mediated upregulation of FcgRIIb is absent in RA
strongly supports this hypothesis and warrants further
research.

C an F c g R s b e u s e d a s t h e r a p e u t i c
ta r g et s i n R A ?
Triggering of Toll-like receptors (TLR) provides a strong
stimulus for DC activation. The notion that TLR are
involved in the regulation of both innate and adaptive
immune responses sparked a revolution of research
in the potential role of these receptors in a plethora of
inflammatory conditions. In RA, the role of TLR in
the disease pathogenesis has only recently become a
subject of intense investigation. Recent research has

A r e D C an d F c g R c o nnecte d i n R A
p at h o l o g y ?
In order to prevent chronic inflammation and subsequent
tissue damage, in time every established immune response
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demonstrated that TLR are expressed at increased levels
in RA synovium,29,55 moDC from RA patients reacted more
potently with TLR agonists compared with DC from healthy
controls, producing vast amounts of proinflammatory
cytokines,29 and RA synovial fibroblasts are activated by
RNA released from necrotic cells.56 All these data suggest
that a role for TLR in RA is likely. Recent observations
suggesting an interaction between the inhibitory FcgRIIb
and TLR4 are therefore intriguing since this might
provide new insights in how to modulate TLR responses
in vivo. 49 It is tempting to speculate that local moDC
might act as a counter-regulatory mechanism with the
purpose to silence the inflammatory response and restore
tolerance after eradication of the provocative element.
DC fulfil a central role in the organisation of immune
responses against pathogenic invaders and in preventing
autoimmune responses harmful to the host. Their directive
task in shaping the immune response makes DC excellent
targets in the battle against rheumatoid arthritis and
other autoimmune diseases. To suppress (auto)immune
responses several potential strategies can be envisaged in
which active modulation of DC function plays a prominent
part. One approach would be aimed at stimulating the
tolerogenic capacities of DC in vivo, preferably at the site
of inflammation. Current research is now focussing on
whether the inhibitory FcgRIIb could be targeted for this
goal.
Although still little is known regarding the signals that
can induce the tolerogenic pathway in DC, accumulating
evidence indicates that various immunosuppressive
pharmacological substances are able to modulate DC
phenotype and function and it is conceivable that some
might shift the balance between immunity and tolerance
by interfering in DC pathways.57 Another strategy for
the use of DC to combat autoimmune diseases might
be to manipulate DC ex vivo, delivering ‘programmed
DC’. By means of in-vitro culture strategies (Vit-D3 or
dexamethasone or IL-10) or genetic modification the
DC’s tolerogenic immune suppressive programme can be
instigated. The potential effectiveness of such strategies
has already been demonstrated in transplantation
models in which moDC differentiated in the presence
of vasoactive intestinal peptide, a known immunosuppressive neuropeptide, expressed an immune regulatory
phenotype able to prevent acute graft-versus-host disease
in vivo.58 In addition, DC genetically modified to express
IL-4 were able to abrogate synovial inflammation and
abolish subsequent cartilage damage in experimental
arthritis models.32 Another possible way by which DC
characteristics can be manipulated lies with the Tolllike receptors. Repetitive triggering of DC via TLR was
shown to abrogate their proinflammatory capacity whereas
combinations of TLR were found to unleash a synergistic
effect on DC with respect to DC activation.29,59,60 This

suggests that stimulation of TLR, the selective blocking
of TLR or the modulation of TLR responses might be
used to modulate DC behaviour in such a manner that
is favourable for the host. The use of such TLR-activated
DC has shown promising results in the battle against
melanoma.61,62 In the case of autoimmune diseases the
inhibitory FcgRIIb might prove to be a valid target since
this inhibitory receptor seems interconnected with TLR
signalling and is known to be important in the delicate
balance between tolerance and autoimmunity. 49,63

F u t u r e p r o s p ect i v e
Both DC and FcgR are implicated in the inflammatory
pathways during synovitis in RA. The modulation of
the balance between activating and inhibiting FcgR
might provide a means to modulate the behaviour of DC.
However, the upregulation and/or function of FcgRIIb
seems to be defective in RA; further studies resolving the
cause of this potentially altered FcgRII regulation pathway
are currently being conducted. For a better understanding
of DC biology in autoimmune diseases, more knowledge
on this inhibitory pathway is warranted and might provide
new clues regarding potential new treatment strategies to
battle autoimmune diseases including RA.
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A b s t r act
Background: The prevalence of the genotypes of the
hepatitis C virus (HCV) differs according to geographical
location. In the United States and in European countries,
the majority of patients are infected with genotype 1, 2
or 3. There is a lack of data on the distribution of HCV
genotypes in the Netherlands.
Methods: The current survey determined the distribution of
HCV genotypes amongst recently genotyped patients seen
by physicians treating hepatitis C in the Netherlands.
Results: Almost half of the 351 patients (49.3%) were
infected with genotype 1. Genotype 3 was the second most
dominant genotype with a prevalence of 29.3%. Genotypes
2 and 4 were found in 9.7 and 10.5% of the patients,
respectively. For 61.5% of the patients (n=216), the subtype
was available. For genotype 1 the prevalence of subtype
1a and 1b was very similar, while for genotype 3 a large
majority of patients were infected with subtype 3a.
Conclusion: This survey gives the first estimation of the
distribution of HCV genotypes amongst unselected HCV
patients in the Netherlands.

on this heterogeneity and classifies different genotypes with
multiple subtypes on the amount of nucleotide variation.2-4
The prevalence of the HCV genotypes differs according to
geographic location.3-5 Some genotypes such as genotypes 1,
2 and 3 show a worldwide distribution, whereas others such
as 4 and 5 are relatively restricted to certain geographical
regions.5 In the United States and Europe, the majority
of HCV patients are infected with genotype 1, 2 or 3.2,4
In 1996, Blatt et al. determined the genotype for 6807
patients and found that genotype 1 was predominant in all
regions of the United States, with a nationwide prevalence
of 73%.6 Of the patients, 14% had genotype 2 and 8%
genotype 3. In recent screenings in Germany and Belgium,
genotype 1 was also predominant.7,8
Patients infected with different genotypes respond differently
to treatment. Just over 50% of patients with genotype 1
respond with a sustained viral response to a course of 48
weeks of peginterferon-a and ribavirin.9 Genotype 4 is
also considered difficult-to-treat since treatment must be
given for 48 weeks. With this treatment duration, however,
the majority of patients respond to therapy.10,11 The large
majority of patients with genotype 2 or 3 respond to 24
weeks of treatment.9 In view of the differences in response
rate and treatment duration, the genotype distribution is of
particular importance. In the Netherlands the distribution
amongst unselected HCV patients was assessed for two
smaller groups of patients more than ten years ago.12,13 The
current survey was therefore performed to determine the
distribution of the HCV genotypes amongst unselected,
recently genotyped patients in the Netherlands.

K ey wor ds
Genotype, hepatitis C, subtype, the Netherlands

Int r o d u ct i o n
Chronic hepatitis C infection is a major cause of mortality,
morbidity and liver transplantation. Worldwide, an estimated
170 million people are infected with the hepatitis C virus.
The virus is a positive-sense, single-stranded RNA (9.6
kb) virus of the Flaviviridae family and shows considerable
variability in its genomic structure.1 The commonly used
classification system proposed by Simmonds et al. is based

M ate r i a l an d met h o d s
In the Netherlands, testing for HCV RNA and genotyping
of HCV-seropositive patients is requested by hospital-
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Table 1. Distribution of patients in the current survey

based physicians. Out of some 200 physicians in internal
medicine and gastroenterology known to treat hepatitis C,
a selection treating substantial numbers of patients were
asked to participate in this survey. Physicians were visited by
representatives of the pharmaceutical company of which two
of the authors are employees and were asked to report the
genotype, date of genotyping and, if available, the subtype
for the five most recently genotyped HCV patients. However,
as we wanted to assess the current distribution, data from
before 1 January 2002 should not be reported. Physicians
were asked to report only on patients for whom the
genotyping had been requested by the reporters themselves
and to exclude patients for whom the genotype had already
been determined by a referring physician. They were
asked to report data on the last five patients irrespective of
whether the patient received treatment or had comorbidities.
However, as patients co-infected with HIV are often treated
by different physicians, participants were asked to exclude
these patients. Physicians considering participation were
given documentation specifying the data being collected as
well as a record form to report the data. The completed form
could be submitted by mail or given to the representative
at a subsequent visit. Non-respondents were reminded
to submit the data by the representatives at subsequent
visits. Physicians who intended to participate but who did
not submit the data, or for whom no subsequent visit was
planned during the survey, were reminded by telephone or
letter. Data collection was undertaken from September 2004
to June 2005. Physicians were offered an incentive for their
participation and investment of time. To assess whether
the data obtained was distributed representatively over the
country, we compared the percentage of survey patients
being reported by physicians from each of the provinces
and the percentage of inhabitants of the Netherlands living
in these provinces.14

Province

No. of patients

Flevoland
Zeeland
Drenthe
Groningen
Friesland
Overijssel
Limburg
Utrecht
Gelderland
Noord-Brabant
Noord-Holland
Zuid-Holland
*

0
10
4
31
5
15
37
42
38
34
53
82

% of the
survey patients
0
2.8
1.1
8.8
1.4
4.3
10.5
12.0
10.8
9.7
15.1
23.4

% of Dutch
inhabitants*
2.2
2.3
3.0
3.5
3.9
6.8
7.0
7.1
12.1
14.8
15.9
21.2

Statistics Netherlands, 2004.14

Almost half of the 351 patients (49.3%, 95% confidence
interval (CI) 44.1 to 54.5%) were infected with genotype
1 (n=173) ( figure 1). Genotype 3 was the second most
dominant genotype with a prevalence of 29.3% (CI 24.6
to 34.1%, n=103). Genotypes 2 and 4 were found in 9.7%
(CI 6.6 to 12.8%, n=34) and 10.5% (CI 7.3 to 13.8%, n=37)
of the patients respectively. One patient showed evidence
of multiple genotypes (2+4). No other genotypes were
reported. For three patients, the genotype could not be
determined.
For 61.5% of the patients (n=216) the subtype was available.
It was not available for 35.3, 26.5, 35.0 and 67.6% of the
patients with genotypes 1, 2, 3 and 4 respectively. For
genotype 1, the prevalence of subtype 1a and 1b amongst

Figure 1. Distribution of hepatitis C genotypes
amongst 351 patients in the Netherlands
Multiple (2+4)
(0.3%)
Not known

Re s u l t s

Genotype 4
(10.5%)

A total of 111 physicians treating hepatitis C were asked to
participate in the survey. Of these, 74 physicians provided
their data (66.7%). Most physicians (n=68) reported data
for five patients, while six physicians provided data for two
to four patients. Results for 360 patients were reported.
However, nine patients (reported by seven physicians)
were excluded since genotyping had been performed
before 1 January 2002. Genotyping of the 351 patients had
taken place between February 2002 and June 2005. The
participating physicians were based in 53 hospitals located
in 11 of the 12 Dutch provinces. The only province without
participants was Flevoland (table 1). The percentage of
patients being reported by physicians from each of the
provinces was according to the percentage of inhabitants of
the Netherlands living in these provinces (table 1).14

(0.9%)

Genotype 1
(49.3%)

Genotype 3
(29.3%)

Genotype 2
(9.7%)
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the subtyped patients was 46.4 and 49.1% respectively
(table 2). Some patients had both subtypes. The majority of
the genotype 2 patients had a combination of subtypes 2a
and 2b, while a large majority of genotype 3 patients had
subtype 3a (94.0%). For a minority of genotype 4 patients
the subtype was available, half of these patients were
infected with the combination of 4c and 4d.

provinces is too small to test for regional differences in the
genotype distribution in the Netherlands.
We did not collect data on the type of assay used to
determine the genotype and subtype for the patients.
However, both assays used for HCV genotyping (the
INNO-LiPA HCV II/VERSANT HCV Genotyping Assay
(LiPA) and the Truegene HCV 5’NC Genotyping kit) can
identify the six genotypes.15 One patient showed evidence
of infection with multiple genotypes. The genotype for
three patients could not be determined. We do not know
whether they could not be genotyped because of sensitivity
problems (low viral load) or because they were infected
with an unknown genotype. Nevertheless, as only three
patients could not be genotyped, the validity of the data is
not affected. The genotyping assays identify a large number
of subtypes, but errors may occur and for a large number
of patients the subtype was not available.15 The data on the
distribution of subtypes may therefore not be completely
correct. Although this limitation of the survey must be
taken into consideration, it has no clinical relevance as the
length and the success of therapy depend on the genotype
and not on the subtype.9-11
The distribution was assessed for HCV patients irrespective
of whether treatment had been initiated. As genotypes are
related significantly to the source of infection, patients
with comorbidities are often infected with specific
genotypes.16 These patients could also be included; the
only selection was that patients were not co-infected with
HIV. A limitation of the survey is that we have no data
on the number of patients with comorbidities who were
included, and therefore cannot assess to what extent the
results are influenced by patients from selected patient
groups. However, infection with HCV in patients with
comorbidities by currently known modes of transmission is
nowadays excluded and most patients have been screened
for HCV longer ago. We do not therefore believe that many
such patients were included in the survey and hence they
will not affect the results significantly.
About half of the patients were infected with genotype
1 and a third with genotype 3 ( figure 1). Genotype 4 was
found to occur at roughly the same frequency as genotype
2. This prevalence differs from that found in small groups
of patients more than ten years ago, as well as from the
prevalence in selected patient groups and patients with
comorbidities (table 3).12,13,17,18 This is to be expected as the
genotype prevalence is changing over time and differs in
patients with specific comorbidities.19,20
The data also differ from those of clinical studies in which
many Dutch patients were included.21,22 However, data
from studies are for a selected group for whom treatment
has been initiated and with the limitations of inclusion and
exclusion criteria. In addition, patients from Belgium and
Luxembourg also participated in these studies, while the
prevalence of HCV genotypes may differ between countries.

Table 2. Distribution of hepatitis C subtypes amongst
351 patients in the Netherlands
Genotype
1

2

3

4

2+4
Untypeable
*

Subtype
a
b
a+b
Not available
a
b
a+c
a or c
Not available
a
b
c
h
Not available
a
c
c+d
e
h
Not available
Not available

No.
52
55
5
61
2
8
14
1
9
63
1
2
1
36
2
1
6
1
2
25
1
3

%*
46.4
49.1
4.5
8.0
32.0
56.0
4.0
94.0
1.5
3.0
1.5
16.7
8.3
50.0
8.3
16.7

Distribution of subtypes per genotype amongst subtyped patients.

Discussion
This survey assesses the distribution of HCV genotypes
amongst unselected HCV patients in the Netherlands
by collecting data from physicians treating hepatitis C.
Physicians from more than 50% of Dutch hospitals, located
in 11 of the 12 provinces, participated. It can be assumed
that most patients visiting a specialist for their HCV for
the first time will visit a hospital in the province in which
they live. The percentage of survey patients reported by
physicians from each of the provinces was according
to the percentage of inhabitants of the Netherlands
living in these provinces (table 1).14 Therefore, as long
as there are no data available on regional differences in
the HCV prevalence in the Netherlands, our results can
be considered representative for the Netherlands. The
number of patients reported by physicians from each of the
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Table 3. Distribution of hepatitis C genotypes in the Netherlands
Patient group

Year of data
collection
1993+
1993+
1995-1996
1994
1997-2002
1990-1993
1996-1997
2002-2005

HCV patients12
HCV patients13
Dialysis patients17
Blood donors18
Blood donors27
Study patients#21
Study patients#22
HCV patients,
current survey

No.
62
54
71
31
81
322
295
351

Genotype 1
(%)
55
57
70
58
48
68
71
49

Genotype 2 Genotype 3
(%)
(%)
18
19
15
19
17
7
23
16
11
28
10
14
21*
10
29

Genotype 4 Genotype 5
(%)
(%)
6
6
2
4
3
9
5
2
8**
11
-

Multiple
(%)
2
2
6
1
-

+

Year of publication of manuscript. #Includes patients from Belgium and Luxembourg. *Genotypes 2 and 3. **Genotypes non-1,2,3.

Recent data are available for two countries bordering the
Netherlands. In a screening of 2996 patients in Germany,
the genotype was determined for 95.4% of the patients,
while in Belgium it was determined for 265 patients.7,8 The
distribution in the Netherlands was found to be considerably
different from that of Belgium and Germany ( figure 2). The
higher existence of genotype 2 in the Netherlands may be
related to the presence of a large population of inhabitants
from the former Dutch colony of Surinam where genotype
2 is dominant.23 The higher presence of genotype 4 in the
Netherlands and Belgium may indicate a larger immigration
from Middle Eastern and Central African countries, where
genotype 4 is predominant. 4,5 It was recently reported,
however, that genotype 4 has become increasingly prevalent
in several European countries, being prevalent in younger
patients, with a short duration of infection, as well as in
infected injection drug users (IDUs).20,24 The current data
indicate that the observation of 1995 that genotype 4 was

found only sporadically in countries outside Africa is also
outdated for the Netherlands. 4
Genotype 1b is mainly found amongst patients infected
by blood transfusion and was the most prevalent subtype
amongst genotype 1 patients in Europe in the past.2,3,16
The majority of infected IDUs in Western countries
have genotypes 1a and 3a. The current data indicate a
comparable prevalence of subtypes 1a and 1b amongst
genotype 1 infected patients. This may indicate that of the
current HCV-genotyped patients, more have been infected
by (prior) injection drug use than in the past. Indeed,
surveillance of hepatitis C infection in the Netherlands
indicates that injection drug use was the main route of
transmission under patients diagnosed in 1999 to 2002.25
From 1997 to 2002, a comparable prevalence of subtypes
1a and 1b was also found amongst Dutch HCV-positive,
asymptomatic blood donors.26 As the genotype distribution
in voluntary blood donors, considered a low-risk population
for HCV, is very similar to the distribution found amongst
HCV patients in our survey, the mode of infection amongst
HCV patients in general and HCV-positive blood donors
may be quite similar.
In order to increase our knowledge of the transmission
of HCV genotypes in the Dutch population, further
research should focus on the genotype in association with
epidemiological data, such as age, ethnic background, and
duration and source of infection.

Figure 2. Distribution of hepatitis C genotypes in the
Netherlands, Germany and Belgium
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A b s t r act
the metabolic syndrome, but higher prevalence of other
autoimmune phenomena such as hypothyroidism.

Background: In clinical practice, type 1 and type 2 diabetic
patients are sometimes difficult to distinguish. Type 1
diabetes has an immune-mediated pathogenesis, resulting
in a loss of insulin-secreting b-cells. Type 2 diabetes
mellitus is characterised by a relative insulin insufficiency,
without the presence of an autoimmune aetiology, initially
due to insulin resistance and later also accompanied by
defective insulin release. Latent autoimmune diabetes of
the adult (LADA) is a subgroup of diabetes, somewhere
on the borderland between type 1 and type 2 diabetes.
LADA is characterised by a late-age onset and relatively mild
progression, but with unmistakable signs of autoimmunity,
such as the presence of the autoimmune antibodies antiGAD65, anti-insulin antibodies, or anti-Ia-2ab.
Objective: To establish the prevalence of anti-GAD in
a diabetic outpatient clinic of a Dutch, non-university,
teaching hospital and to describe these patients clinical and
laboratory features, especially of the metabolic syndrome.
Methods: We evaluated GAD65 antibodies and other
parameters in 244 selected diabetic patients, who had been
on oral therapy for at least three months before becoming
insulin-dependent.
Results: Twenty-six patients (11.6%) were positive for
GAD65 antibodies. These patients had a significantly
lower BMI (27.8 ± 4.5 vs 31.1 ± 4.9; p <0.01); less often
cerebrovascular accidents (19.2 vs 34.9%; p<0.01) and a
higher HDL cholesterol (1.73 ± 0.53 vs 1.21 ± 0.38; p<0.05).
In contrast, anti-GAD patients had a significantly higher
prevalence of hypothyroidism (23.0 vs 6.6%; p<0.05).
Conclusion: Anti-GAD-positive patients represent a sizable
proportion of type 2 diabetes in a second-line outpatient
clinic, and they are characterised by lower parameters of

K ey wor ds
Anti-GAD, autoimmunity, LADA, type 2 diabetes

Int r o d u ct i o n
Classification of adult-onset diabetes mellitus (DM) into
type 1 or 2 based on the clinical presentation may be
difficult.1,2 Diagnosis of the main forms of diabetes
depends on clinical judgment based mainly on the age
of the subject and the severity of insulin deficiency at
presentation, as well as the presence or absence of features
of the metabolic syndrome. In the WHO classification of
1998, an aetiological classification was chosen to subgroup
the different types of diabetes.3
Type 1 DM refers to a loss of insulin-secreting b-cells of the
islets of Langerhans, in most cases by immune-mediated
pathogenic mechanisms highlighted by the presence of
islet cell autoantibodies and by an altered frequency of
immune-regulated genes in the HLA region. In European
patients with type 1 DM 95% have positive glutamic acid
decarboxylase (GAD65) and/or IA2 antibodies to antigens
of the islets of Langerhans; especially the finding of GAD65
antibodies seems a quite stable finding after the age of
10 to 15 years in autoimmune diabetes. 4,5 Type 2 DM is
characterised by a relative insulin insufficiency, without
the presence of an autoimmune aetiology, initially due to
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Exclusion criteria were malignancy, autoimmune diseases,
known abnormal thyroid function at the time of the study,
use of NSAIDS or acetylsalicylic acid, or infections in the
previous two weeks before the start of the study. These
exclusion criteria were adopted because of further cytokine
studies in the LADA population. From all the patients,
blood tests were taken, including fasting glucose and lipids,
HbA1c, thyroid function and microalbuminuria (abnormal:
>30 mg albumin/24 hours). They all underwent a standard
physical examination for late diabetic complications and
cardiovascular risk factors and diseases. Hypertension
was defined as use of antihypertensive drugs or blood
pressure >140/80 mmHg. Peripheral neuropathy was
scored as positive when vibration sense by a 128 Hz
vibration fork at both hallux was absent, combined with
a disturbed 10 g Semmes-Weinstein monofilament test
and absent ankle reflexes. Macroangiopathy was present
when a patient had coronary disease, defined as one or
more coronary events, PTCA or CABG, or when a patient
had proven cerebrovascular damage. Peripheral vascular
disease was defined as symptoms of claudication and
absence of foot pulses and/or a toe pressure <30 mmHg or
proven peripheral vascular disease, either by radiography
or vascular intervention. The diagnosis of retinopathy was
based on fundoscopy after pharmacological mydriasis
by an ophthalmologist. Hypothyroidism was defined as
treatment with thyrax or a TSH concentration >6 mU/l and
an f T4 level <13 umol/l.

insulin resistance and later also accompanied by defective
insulin release due to amyloid deposition in the pancreas.
Both of these major diabetes types include different stages
ranging from not requiring insulin to diabetes that does
require insulin for control or survival. It is recognised
that the type 2 DM process does not invariably lead to
insulin dependency nor, on the other hand, is total insulin
deficiency exclusively classified as type 1 DM.
Furthermore a subgroup of diabetic patients can be
distinguished with evidence of autoimmunity but who
clinically resemble type 2 DM at diagnosis. Autoantibody
positivity together with subsequent development of insulin
deficiency led to the introduction of the eponym latent
autoimmune diabetes in adults (LADA) for this subgroup,6
type 1.5 diabetes,7 or latent type 1 DM.8 However, there is
still an ongoing debate as to whether these names cover
the same subgroup of diabetes.9 LADA exits somewhere
on the borderland between type 1 and type 2 diabetes, and
exemplifies the difficulties we have in telling type 1 from
type 2.10 Because of its slow progression to insulin therapy,
early identification of anti-GAD-positive patients could
lead to implementation of preventive measures to protect
residual b-cell function.
There is no consensus regarding diagnostic criteria of
LADA. The grounds for designating LADA as a distinct
aetiological entity are insubstantial. Several studies have
used different criteria especially concerning the age of
onset of diabetes and the duration of the insulin-free
period.11-13 Mainly because of these different criteria the
prevalence of LADA patients varies in published studies,
from 2.8%14 to 22.3%.15 In a large study, not restricted to
hospital outpatients as the United Kingdom Prospective
Diabetes Study (UKPDS) is, a prevalence of 10% was
found.16
The aim of the present study was to establish the prevalence
of anti-GAD in a diabetic outpatient clinic of a Dutch, nonuniversity, teaching hospital and to describe these patients
clinical and laboratory features of the metabolic syndrome.

Determination of autoantibodies
Ia-2a antibodies and GAD65 antibodies were determined
by radiobinding assays with in vitro translated recombinant
human 35S-GAD65. GAD65-ab were expressed as relative
indices, using one positive standard serum from one type 1
diabetic subject and two negative control sera from healthy
subjects in each assay, and an upper level of normal of
0.035 U (mean +3SD from the indices observed in healthy
individuals). The diagnostic sensitivity of the GAD65antibody assays was 85%, the analytic specificity 100%.17
Informed consent was obtained from all patients.

Pat i ent s an d met h o d s
Stat i s t i c ana l y s i s
Patients
During a four-month period, we studied consecutive
patients with DM type 2 who visited the outpatient clinic
of the Jeroen Bosch Hospital, where 1600 patients with
diabetes are monitored annually. Each year we see 200 new
diabetic patients, 70% of whom start on insulin therapy.
Inclusion criteria were DM type 2 (nonketotic diabetes
without insulin treatment over at least three months of
observation), who were treated with insulin at the start
of the study or treated with maximal oral therapy and
supposed to start on insulin in the next month.

Data will be given as mean ± standard deviation (SD) or as
median and range. Student t-test was used for continuous
variables, x2 test for dichotomous variables. Level of
significance was p value <0.05.

Re s u l t s
A total of 407 type 2 DM patients visited the outpatient
clinic during the study period. Of these patients, 183 were
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excluded from the study because of refusal (1 patient),
missing variables (6) or because of the following exclusion
criteria: malignancy (10), autoimmune disease (31),
acetylsalicylic acid use (84), NSAID use (49), and known
abnormal thyroid function (2).
Of the remaining 224 patients, 26 had positive GAD65
antibodies (11.6%). The median anti-GAD level was 0.55 U
(range 0.12 to 2.3 U). Of the 26 GAD65-positive patients,
five had positive Ia-2A antibodies (19.2%). In the other 198
(anti-GAD-negative) type 2 diabetic patients there were
no positive Ia-2A antibodies. Demographic characteristics
of the anti-GAD population in comparison with the antiGAD-negative type 2 diabetic population are mentioned
in table 1. There was a female predominance in the antiGAD population (73%) compared with the non-anti-GAD
population (57%). The body mass index in the non-antiGAD population was significantly higher than in the antiGAD population (p<0.01). The prevalence of hypertension
was similar in both groups, as were macroangiopathic
complications, with the exception of cerebrovascular
accidents, which were seen more frequently in the non-antiGAD type 2 diabetic population (p<0.01). The prevalence
of microvascular diabetic complications did not differ
between the two groups. In 23% of the anti-GAD patients
there was a hypothyroidism, compared with 7% in the
non-anti-GAD population (p<0.05). The laboratory results
of the two diabetic populations are shown in table 2. HbA1c
was similar in both groups. Total cholesterol results were
comparable in the two groups, but in the anti-GAD patients
the high-density lipoprotein (HDL) cholesterol value was
significantly higher (p<0.05): the triglycerides were lower

in the anti-GAD patients, but this was not statistically
significant.

Discussion
The main finding of our study is that the prevalence of antiGAD-positive patients in a Dutch non-university, teaching
hospital was 11.6 % of the total type 2 diabetic population
and that in the anti-GAD population less features of
the metabolic syndrome were present. The prevalence
found is comparable with other studies, for instance the
UKPDS.16 If only type 2 diabetic patients were included
with at least a six-month insulin-free period at diagnosis,
recommended by Fourlanos et al. for diagnosing LADA,
the prevalence would have been almost the same: 12.7%
(23/181).13 However, our study results have some limitations
concerning the selection of the study population. No type
2 diabetic patients on only oral diabetic medication were
included. It is possible that we overestimated the prevalence
of anti-GAD-positive patients in our population because of
the exclusion criteria, especially the exclusion of patients
who were on acetylsalicylic acid: 84 of the 183 excluded
patients (45.9%). Patients usually take acetylsalicylic acid
because of macrovascular complications, a result of the
metabolic syndrome. In this subgroup the prevalence of
anti-GAD is supposed to be small. On the other hand,
if LADA is a slow-developing autoimmune diabetes, by
excluding patients with autoimmune diseases, we may have
underestimated the prevalence. In line with this hypothesis
is the high prevalence (23%) of hypothyroidism found

Table 1. Demographic characteristics of the anti-GAD-positive population in comparison with the anti-GAD-negative
type 2 diabetic population
Variable

Anti-GAD positive
(n=26)
73

Anti-GAD negative
(n=198)
57

Age (years) (mean ± SD)

59.3 ± 16.3

63.6 ± 12.8

ns

BMI (kg/m2) (mean ± SD)

27.8 ± 4.5

31.1 ± 4.9

0.006

Time to starting insulin after DM diagnosis
(mean ± SD) (months)

13.2 ± 9.1

14.7 ± 8.0

ns

Sex (% female)

P
ns

Smoker (%)

23.1 (6/26)

24.7 (47/190)

ns

Neuropathy (%)

42.3 (11/26)

59.2 (103/174)

ns

Retinopathy (%)

26.9 (7/26)

34.7 (65/188)

ns

Microalbuminuria (%)

32.0 (8/25)

29.4 (40/136)

ns

46.2 (12/26)

43.5 (84/193)

ns

Cerebrovascular incident (%)

19.2 (5/26)

34.9 (55/166)

<0.01

Peripheral vascular disease (%)

30.8 (8/26)

27.1 (52/192)

ns

Coronary damage (%)

11.5 (3/26)

19.7 (38/193)

ns

Hypothyroidism (%)

23 (6/26)

6.6 (13/198)

<0.05

Hypertension (%)

GAD = glutamic acid decarboxylase; BMI = body mass index; DM = diabetes mellitus; ns = not significant.
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Table 2. Laboratory results of the anti-GAD-positive population in comparison with the anti-GAD negative type 2
diabetic population
Variable

Anti-GAD positive
(n=26)

Anti-GAD negative
(n=198)

P

Positive GAD65 antibodies (N)
Anti-GAD65 level (U) (median/range)

26

0

-

0.55 (0.12 - 2.3)

-

-

19.2%

0

-

Positive IA-2Ab (%)
IA-2Ab level (U) (median/range)

0.001 (-0.6 - 2.62)

-

-

8.3 ± 1.6

8.5 ± 1.4

ns

HbA1c (mmol/l) (mean ± SD)
Total cholesterol (mmol/l) (mean ± SD)

5.4 ± 1.06

5.2 ± 0.9

ns

HDL cholesterol (mmol/l) (mean ± SD)

1.73 ± 0.53

1.21 ± 0.38

<0.05

LDL cholesterol (mmol/l) (mean ± SD)

2.88 ± 1.16

3.08 ± 0.8

ns

Triglycerides (mmol/l)

1.63 ± 1.88

2.07 ± 1.52

ns

GAD = glutamic acid decarboxylase; HDL = high-density lipoprotein; LDL = low-density lipoprotein; ns = not significant.

in our anti-GAD population. The association between
autoimmune thyroid disease and type 1 diabetes has been
reported in the past.18,19 Recent studies have also found
a higher prevalence of thyroid autoantibodies in adult
diabetic patients with positive GAD65 antibodies.17,20 The
fact that 73% of the anti-GAD population is female is in
accordance with an autoimmune pathogenesis of LADA.
In older studies, the presence of islet autoantibodies
was also associated with female sex.8,21 In the study by
Gambelunghe et al. the same high female prevalence in
the anti-GAD patient group was found.17
The patients with anti-GAD in this study also had a better
lipid profile and lower body mass index (BMI), compared
with the type 2 diabetic patients without anti-GAD.22 There
was a tendency of less cardiovascular events in the antiGAD population, which only reached statistical significance
in the prevalence of cerebrovascular accidents.22 The
prevalence of hypertension did not differ between the
two groups, as was found in several other studies.22,23
Concerning the long-term diabetic complications there was
no difference in prevalence of retinopathy, neuropathy and
microalbuminuria.
These phenotypic differences of anti-GAD-positive patients
compared with type 2 DM are more subtle and there seems
to be less evidence of the metabolic syndrome. Probably
this anti-GAD population of diabetic patients are type 1
diabetics diagnosed at an earlier phase or there is a true
difference in the progression rate of insulin deficiency.
Hosszufalusi showed similar clinical characteristics and
a high prevalence of predisposing risk alleles (HLADQB1*0302, -DR4, -DR3, -DR3/DR4) and risk haplotypes
(DR4-DQB1*0302) in patients with LADA and adult-onset
type 1 diabetes with rapid progression. 24 But he also
showed that patients with LADA often had single positive
islet cell-specific autoantibodies, in contrast to those with
adult-onset type 1 diabetes with rapid progression. Others

found a decreased frequency of the protective HLA type
0602 in the type 1 DM population.25 Preliminary data of a
prospective study on 22 newly diagnosed diabetic patients
showed after a median follow-up of 2.3 years an unchanged
fasting and glucagon stimulated C-peptide concentration
in 11 LADA patients compared with 11 type 1 diabetic
patients.26 These facts pointed to a difference in the rate of
deterioration of b-cell function between the two groups.
Assuming that LADA is a slow progressive type 1 form
of diabetes, prevention of b-cell destruction should be
attempted.27 A pilot trial in 1996 comparing insulin and
sulphonylureas in LADA patients showed that insulintreated patients maintained higher B-cell function
than those treated with sulphonylureas.28 Early use of
insulin could preserve endogenous insulin secretion and
probably delay or prevent the decline of B-cell function.
Cabrera-Rode et al. showed in 2002 that exclusion of
sulphonylureas in treatment of slowly progressing type
1 DM patients partially decreases specific autoimmunity
against endocrine pancreatic cells and improves metabolic
control.29 This suggests that initial insulin monotherapy is
a good choice for the treatment of LADA patients, but this
hypothesis has, beside the study by Kobayashi,28 never been
proved. The UKPDS confirmed that patients with LADA
are more likely to progress to insulin, but it also showed
that after ten years, or indeed at any point in between, those
initially randomised to diet or sulphonylurea therapy did
not differ in any respect from those initially randomised
to insulin.30 Another possibility is medication with antiinflammatory properties, as shown by the reduction of
cytokines such as tumour necrosis factor. Rosiglitazone
has been shown to possess such effects in vitro and reduced
the incidence of autoimmune diabetes in NOD mice.31
More and prospective studies are needed to confirm the
superiority of this suggested treatment regime and to
implement it in daily care.
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In daily practice this means that we could measure GAD
antibodies in early type 2 diabetic patients (lower BMI,
better lipid profile, hypothyreoidism, women). In case
of positive antibodies, an earlier start of insulin is often
needed. This anti-GAD-positive diabetic population with
slow progression to insulin therapy compared with type
1 diabetes gives the opportunity of testing therapeutic
modalities to protect the b-cell.
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A b s t r act

Case report

We report a 62-year-old man with documented type 2
diabetes mellitus and hypertension, who presented with
a rapid deterioration in renal function. The sudden
decrease in renal function in this well-controlled diabetic
patient prompted us to consider a nondiabetic and
nonhypertensive cause. The urinary sediment showed a
glomerular haematuria suggestive of glomerulonephritis.
A diagnosis of fibrillary glomerulonephritis was made
on renal biopsy. Fibrillary glomerulonephritis is a rarely
diagnosed disease with clinical manifestations such as
proteinuria, microscopic haematuria, nephrotic syndrome
and impairment of renal function. A diagnosis of fibrillary
glomerulonephritis can only be made by electronmicroscopy
of the renal tissue. In this case report the spectrum of this
disease is reviewed.

A 62-year-old male appeared at his scheduled six-monthly
outpatient visit for monitoring of his diabetes mellitus
and hypertension. He reported nonspecific tiredness for
about three weeks. There was no gross haematuria, no
dysuria and no fever. The relevant medical history revealed
diabetes mellitus type 2 since 1979, necessitating insulin
treatment since 1998; a coronary artery bypass graft in
1986; a nephrectomy in 1992 because of a complicated
pyelonephritis; hypertension diagnosed in 1992 and
treated since then. There was no evidence of microvascular
complications of the diabetes, specifically there was no
diabetic retinopathy. The patient was treated with a basal/
prandial insulin regimen. Additional medical treatment
consisted of phenprocoumon, bisoprolol, quinapril,
pravastatin, ranitidine and transdermal nitroglycerine.
Over the past years his blood pressure had been well
controlled, values averaging 150/70 mmHg, and renal
function had been stable with serum creatinine values
ranging from 110 to 130 mmol/l. On presentation, the
physical examination was unremarkable, except for a blood
pressure of 174/98 mmHg. Laboratory testing revealed
renal insufficiency, with a serum creatinine amounting
to 284 mmol/l, implicating a creatinine clearance of 27 ml/
min. The HbA1c was 7.2%. Proteinuria averaged 2.2 g/24
hours. Because of the rapid deterioration in the renal
function, the sudden increase in proteinuria ( figure 1) and
the absence of microvascular complications (retinopathy),
diabetic nephropathy was considered an unlikely cause.
The presentation was not compatible with secondary focal
glomerulosclerosis either, due to hyperfiltration injury in
a single kidney. Therefore, other causes were considered.
Microscopic examination of the urine sediment showed
red cells (84% dysmorphic, 16% monomorphic), granular
casts and red cell casts. This finding is suggestive of a
glomerular disease. Tests for antinuclear antibodies,

K ey wor ds
Fibrillary glomerulonephritis, diabetes mellitus, fibrillary
glomerulopathy

Int r o d u ct i o n
The development of proteinuria and deterioration in
renal function in a patient with diabetes mellitus and
hypertension usually suggests diabetic nephropathy.
However, other causes of renal failure should also be
considered. In this report we present a case of fibrillary
glomerulonephritis, a rare form of immunoglobulin deposit
glomerulopathy, in a patient with diabetes. Our patient
illustrates that other causes of proteinuria must be carefully
considered, also in patients with diabetes. Furthermore, we
discuss the entity of fibrillary glomerulonephritis.
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Figure 1. Course of renal function (expressed as
1000/serum creatinine) and urinary albumin excretion
(expressed as mg albumin/mmol creatinine) in the
patient

antibodies to extractable nuclear antigens, antineutrophil
cytoplasmic antibodies, cryoglobulins, antiglomerular
basement membrane antibodies, antistreptolysin-O
titre and complement consumption were all negative.
Immunofixation did not reveal an M-protein in the serum
and there were no immunoglobulin light chains in the
urine. Because of the fact that the patient had a single
kidney, a renal biopsy was initially not performed and
the patient was treated with a short course of high-dose
prednisone. However, because of further deterioration
in renal function a renal biopsy was done to obtain a
diagnosis.
The biopsy ( figures 2 to 4) contained on average 12
glomeruli per cross section, of which approximately 30%
showed abnormalities. There was segmental endocapillary
hypercellularity with both mononuclear cells and
neutrophils. Mesangial areas and the glomerular basement
membrane mostly appeared unremarkable, although
at high magnification a ‘moth eaten’ appearance of the
mesangium and glomerular basement membrane was seen.
Immunofluorescence (IF) revealed deposits of IgG, C3, C1q,
kappa and lambda light chains, mostly in the mesangium
with some involvement of the peripheral capillary walls
as well. The depositions were homogeneous rather than
granular in nature. Electron microscopy revealed the
presence of straight fibrils measuring approximately 20
nm in diameter in mesangial areas, subendothelially
and within the glomerular basement membrane. On the
basis of these findings we diagnosed a focal segmental
endocapillary proliferative glomerulonephritis with
deposition of polyclonal IgG in the form of 20 nm wide
fibrils, consistent with fibrillary glomerulonephritis.
Because of further deterioration in the renal function,
the patient became dependent on haemodialysis and is
currently awaiting renal transplantation.

Albuminuria/mmol/creatinine
1000/serum mmol creatinine

Figure 2. Light microscopy, methenamine silver staining

Discussion
Progression from microalbuminuria to overt nephropathy
occurs in 20 to 40% of Caucasian patients with type 2
diabetes within a ten-year period.1-3 Diabetic nephropathy
typically begins with the urinary excretion of small
amounts of protein (microalbuminuria). Although
microalbuminuria may sometimes be temporary, 4 it often
heralds the development of overt diabetic nephropathy,
characterised by a slowly increasing proteinuria and a
gradual deterioration of renal function. This process may
take many years. Most patients with diabetic nephropathy
have evidence of other microvascular complications such
as diabetic retinopathy.
In our patient several points argued against a diagnosis of
diabetic nephropathy, specifically the rapid deterioration
in renal function, the sudden increase in proteinuria

There is segmental endocapillary hypercellularity with mononuclear
cells and neutrophils and some mesangiolysis. At high magnification
a lucent (‘moth eaten’) appearance of the mesangium can be
appreciated. Also the glomerular basement membrane appears
locally thickened and structurally altered (arrow).
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Figure 3. Immunofluorescence, staining for IgG

Figure 4. Electronmicroscopy

There are discontinuous areas with homogeneous staining for IgG.
On higher magnifications IgG is located mainly in mesangial areas
with some extension into the peripheral capillary walls as well.

A glomerular segment with variation in the thickness of the
glomerular basement membrane is shown. The glomerular basement
membrane appears structurally abnormal and high magnification
shows the presence of 20 nm wide straight fibrils located within the
glomerular basement membrane (arrow). These fibrils were also
seen in the mesangium. There is podocyte swelling with focal foot
process effacement. There also is mild endothelial swelling with
some subendothelial lucency.

and the absence of diabetic retinopathy. Secondary focal
glomerulosclerosis in a hyperfiltrating single kidney
must be considered; however, in such cases patients
develop proteinuria well before the onset of renal function
deterioration.
Although a significant haematuria with red cell casts
may be a clinical feature of diabetic nephropathy,5 the
active urinary sediment with dysmorphic erythrocytes
and erythrocyte casts in this case suggested the presence
of a second, unrelated form of glomerulonephritis.6 In
the diagnostic work-up positive autoimmune serology
may help to narrow the differential diagnosis prior to
renal biopsy. In our patient the serological findings were
negative and the suspicion of a glomerular disease was
ultimately confirmed by renal biopsy, which showed
fibrillary glomerulonephritis. Performing a renal biopsy
in a patient with a solitary kidney is not routinely done and
deserves some comments. The presence of a single kidney
is still a relative contraindication for performing a renal
biopsy, even though the number of serious complications

from renal biopsy has decreased in recent years with the
use of ultrasound guidance and an automated biopsy
gun. Therefore, we first attempted to induce remission
with a short course of prednisone. Since the patient did
not respond the necessity of a diagnostic procedure was
discussed. Important aspects were the risks of a biopsy,
the risks of prolonged and more intensive immunosuppressive therapy, and the likelihood of diagnosing a
treatable disease such as membranous nephropathy, focal
glomerulosclerosis or amyloidosis. In this diabetic patient
the balance in our view was in favour of the renal biopsy.
Fibrillary glomerulonephritis is a glomerular disease that
belongs to the class of the fibrillary glomerulopathies, a
heterogeneous group of glomerular diseases characterised
by the presence in the glomeruli of organised deposits with
the structural appearance of fibrils or microtubules.7-10
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The deposits in fibrillary glomerulonephritis are
immunoglobulin derived, either polyclonal or monoclonal.
These organised structures cannot be recognised by light
microscopy, thus a diagnosis of fibrillary glomerulopathy
can only be made with certainty if renal tissue is
appropriately examined by electron microscopy. The
light microscopic findings associated with fibrillary
glomerulonephritis are quite diverse.11 The most frequently
encountered is a membranoproliferative pattern of
injury (44%), less frequently observed are mesangial
proliferative (21%), diffuse endocapillary proliferative
(15%), membranous (7%) and sclerosing patterns of injury
(13%). Most patients present with haematuria (60%), renal
insufficiency (72%) and proteinuria (in all patients, with 52 %
in the nephrotic range).

The literature has proposed various classifications
or algorithms for the diagnosis of the fibrillary
glomerulopathies.9 Often, these schemes seem rather
confusing, because they incorporate clinical and
laboratory data. We provide an overview of the fibrillary
glomerulopathies in table 1, and discern three major classes:
deposition in the form of amyloid, the immunoglobulin
derived nonamyloid fibrillary glomerulopathies and the
nonimmunoglobulin derived fibrillary glomerulopathies.
A diagnosis of fibrillary glomerulonephritis is thus made
if Congo-Red negative immunoglobulin-derived deposits
are present in the glomerulus in the absence of evidence
of systemic diseases such as SLE, multiple myeloma or
cryoglobulinaemia. Immunotactoid glomerulopathy is a
special form of fibrillary glomerulonephritis, characterised

Table 1. Overview of glomerular diseases characterised by the presence of organised glomerular deposits (fibrillary
glomerulopathies)a
Congo red
staining

IF (IgG)b

IF light
chain
restriction

Electronmicroscopy

+

-

AA amyloidosis
Other
Immunoglobulin derived
SLE

+
+

-

+ (not
always)c
-

Nonbranching fibrils 8-10 nm Localisation: mesangial,
subendothelial, in the GBM
Idem
Idem
Idem
Idem

-

+

-

Organised deposits, with
substructures with the
appearance of curvilinear
fibrils 8-15 nm

Cryoglobulinaemia

-

+

+ or -

Fibrillary gn
Immunotactoid gn
M-protein related to clinical evidence of systemic
disease

+
+
+

3-5% +
60-70% +
+

Non-immunoglobulin derived
Fibronectin gn
-

-

-

Collagen III gn

-

-

-

Diabetes mellitus

-

-

-

Amyloidosis
AL amyloidosis

Remarks

Deposits give impression
of ‘fingerprint’, deposits
can also be localised
subepithelially; SLE is a
clinical diagnosis based on
ARA criteria
Organised deposits
Typical is presence of
with variable structural
cryoglobulin thrombi in the
organisation, fibrils, tubules, capillary lumina; cryoglobgrid-like, 6-62 nm
ulinaemia is not always
detected
Nonbranching fibrils 12-24 nm Localisation: see amyloid
Microtubules > 30 nm
Localisation: see amyloid
Variable structures as
Often classified based on
described for cryoglobulins
clinical diagnosis (CLL, MM).
LCDD is characterised by
Difficult to differentiate
electron-dense granular
from cryoglobulinaemia and
deposits
immunotactoid gn.
M-protein related glomerular
disease better description?
Mostly amorphous deposits,
with sometimes irregular
fibrils 10-12 nm
Striated bundles with
periodicity of 60 nm, giving
striped appearance
10-120 nm

a

Fibronectin +

Typical collagen bundles
easily recognised by electron
microscopy. Collagen III +
Localised in mesangium

There is no uniform definition of fibrils in the literature. Most authors include diseases characterised by organised deposits that do not contain
fibrils. bIn M-protein related diseases the heavy chain is predominantly IgG, but it may be of another class (IgA, IgM) and in SLE there is usually
a ‘full house’. cAmyloid is composed of the variable part of the light chains, which does not contain the antigens recognised by the commercial
antibodies. SLE = systemic lupus erythematosus; IF = immunofluorescence; LCDD = light chain deposition disease; gn = glomerulonephritis;
CLL = chronic lymphatic leukaemia; MM = multiple myeloma; GBM = glomerular basement membrane; ARA = American Rheumatoid Association.
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by the presence of microtubules that are arranged in
parallel, with a hollow centre at high-power magnification,
and a diameter of more than 30 nm. Overlap, however, does
occur. Some authors consider fibrillary glomerulonephritis
and immunotactoid glomerulopathy as a single entity with
differences in the morphological spectrum, whereas others
consider them to be a separate disease characterised by the
size and organisation of the fibrils.
The presence of a monoclonal protein (M-protein)
in the kidney as detected by IF should be used as an
important criterion for further classification of fibrillary
glomerulopathies. It is well known that in up to 20% of
patients with M-protein associated renal diseases (such
as light chain deposition disease or AL amyloidosis) a
M-protein is found in the kidney but not in the serum or
in the urine. Since the characteristics of the glomerular
fibrils are dependent on the physicochemical properties of
the immunoglobulins it is not surprising that M-proteins
more often form well-organised deposits with a periodical
structure in contrast to polyclonal immune globulin
derived fibrils which are more randomly arranged. Indeed,
M-proteins are more often detected in immunotactoid
glomerulopathy (66%) than in fibrillary glomerulonephritis
(3%). Detection of a monoclonal protein in IF should lead
to an intensive search for associated conditions, since the
incidence of lymphoproliferative malignancies is markedly
higher in patients with the immunotactoid as compared
with the fibrillary variant.12-14
To date there is no proven effective therapy for fibrillary
glomerulonephritis.7,11 The results of treatment with
prednisone or cytotoxic agents are disappointing.
Intensified treatment of hypertension and proteinuria
preferably with ACE inhibitors may improve the outcome.
We advocate a trial of immunosuppressive treatment only
in patients with evidence of M-protein related deposits.15 Of
the affected patients, 45% develop end-stage renal failure
(ESRD) within 24 months.11 The prognosis is determined
by serum creatinine and the presence of tubulo-interstitial
fibrosis at presentation. Patients with ESRD may be
offered renal transplantation. Unfortunately, the disease
often recurs after transplantation (50% recurrence rate),
although the course of disease after transplantation is often
more protracted.16
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A b s t r act
Shock due to a hypersensitivity response to azathioprine is
unpredictable, occurs seldom and bears a potentially fatal
outcome. Azathioprine is widely used in the treatment of
autoimmune diseases and in solid organ transplantation.
Here, we present a patient who suffered from undifferentiated erosive oligoarthritis and was treated with
azathioprine. This patient developed anaphylactic shock
which was interpreted as a side effect of azathioprine.
Although rare, similar cases were described since 1980.

K ey wor ds

skin rash, fever, arthralgias, malaise, nausea, diarrhoea
and abdominal pain to the development of anaphylactic
reactions.1,2 Only a few cases of AZA-induced shock
have been reported previously.3-14 AZA-induced shock is
characterised by an unpredictable clinical course with a
potentially fatal outcome. The 6-mercaptopurine component
has been suggested to be responsible for the induction of
toxic side effects, while the imidazole component more likely
underlies the hypersensitivity reaction.3,5-7,14,15
Here, we present a patient in whom AZA induced a circulatory
collapse with an atypical clinical presentation, probably
triggered by patient’s own rechallenge with this drug.

Azathioprine, azathioprine-induced shock, hypersensitivity,
shock, undifferentiated oligoarthritis

Case report
A 46-year-old Caucasian man with a two-year history of
undifferentiated erosive oligoarthritis presented with a
72-hour history of persistent fever up to 40°C, nausea
and vomiting. In the past, he had suffered from recurrent
episodes of arthritis, localised in both ankles and in the
left knee and had been treated with different courses of
disease-modifying antirheumatic drugs including highdose prednisone, methotrexate and salazopyrine without
sufficient response. At presentation, he was on prednisone
15 mg/day orally. He had no known drug allergies. The
fever was abrupt in onset and not accompanied by chills.
Two weeks earlier, AZA had been introduced at a dose of
50 mg/day and then increased to 100 mg /day three days
before presentation. After the first two doses of 100 mg,
he began to feel unwell. He developed severe nausea and
vomiting and stopped taking the AZA. However, one day
before hospitalisation he rechallenged himself by taking

Int r o d u ct i o n
Azathioprine (AZA) is a frequently prescribed drug, used
in the treatment of autoimmune and chronic inflammatory
diseases. Moreover, it is used in the prevention of allograft
rejection after solid organ transplantation. AZA is an
imidazole derivative of 6-mercaptopurine (6-MP) and
together with 6-MP and 6-thioguanine (6-TG) forms the
three major thiopurines. The adverse effects of AZA can
be subdivided into two types: allergic and nonallergic. The
nonallergic adverse reactions are dose-dependent and are
thought to be related to thiopurine metabolites and include
myelosuppression and hepatotoxicity. The allergic-type
reactions are rare, dose-independent and occur within
weeks following the drug introduction. A broad spectrum
of reactions can occur, ranging from pancreatitis, hepatitis,
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lead to shock with involvement of multiple organ systems.
However, this occurs in only a minority of the patients
receiving this drug. A search in the Medline database for
publications back to 1980 revealed fourteen case reports
referring to AZA-induced shock. 4-14 Detailed description
of these patients is given in table 1. Severe hypotension
requiring inotropic support and intravascular volume
suppletion was described in almost all these cases. 4-6,8,9,14
Onset of symptoms was unpredictable, starting from one
day to two months after institution of therapy. Rechallenge
led to an acute response with occurrence of fever, nausea,
and hypotension within hours.6-14 As in our case, more
indolent vague abdominal symptoms were also reported as
the presenting symptoms of such episodes. Except for the
use of AZA, no other cause for the circulatory shock was
found in our patient. The diagnosis of AZA-induced shock
in this case is supported by a close relationship in time
between the onset of symptoms and institution of therapy
as well as patient’s own rechallenge.
Neither AZA, 6-MP nor 6-TG has intrinsic activity;
they must undergo extensive metabolism to ultimately
produce the 6-thioguaninenucleotides (6-TGNs), which
are structurally similar to purine bases and in this
way interfere with de novo synthesis of proteins and
nucleic acids. Two key enzymes seem to be important
in this regard: thiopurine (S)-methyltransferase (TPMT)
and the dephosphorylating enzyme inosine triphosphate
pyrophosphatase (ITPase). TPMT has been shown to
exhibit genetic polymorphism with three known variant
alleles highly associated with defective phenotype of TPMT
in Caucasians. Low TPMT status results in overproduction
of 6-TGNs and hence probable overdosing, and high
TPMT status results in overproduction of 6-methylmercaptopurine and hence likely hepatotoxicity. An impaired
activity of ITPase may lead to pancreatic toxicity, rash,
neutropenia and gastrointestinal symptoms probably
due to the accumulation of a metabolite, 6-thioinosine
triphosphate. It has been hypothesised that 6-TG is less
intensively metabolised by TPMT and that ITPase is
probably not involved in its metabolism. Therefore, 6thioguanine (6-TG), an agent leading more directly to the
formation of 6-TGNs, may be an alternative in AZA or
6-MP intolerance. Theoretically, 6-TG may therefore be
beneficial in patients with high TPMT status or in patients
with impaired ITPase activity. Although the benefit of
performing TPMT status measurement is still a matter
of debate, some recommendations have been made. If a
patient has a high TPMT status, then administration of
full doses of thiopurines from the start is possible. Patients
with normal TPMT activity may receive 2 to 2.5 or 1 to 1.5
mg/kg per day of AZA or 6-MP, respectively. Patients with
intermediate TPMT activity should have an empiric dose
reduction of 50%, while patients with low TPMT activity
should only be treated with great caution and at very low

AZA again. Within a few hours he developed high fever
without rigors, accompanied by general malaise, arthralgia,
myalgia and nausea. At presentation, he was not acutely
ill, had a regular pulse rate of 146 beats/min and a blood
pressure of 160/85 mmHg. No signs of active arthritis
were detected, nor was a rash observed. The remainder of
the physical examination was unremarkable. Laboratory
tests showed a C-reactive protein of 210 mg/l and a white
blood cell count of 6.6 x 109/ml with 0.02 x 109/ml
eosinophils. There were no signs of renal dysfunction or
liver enzyme abnormalities. Serum amylase was normal.
Urine examination did not show white blood cells or
micro-organisms. Chest X-ray revealed a normal cardiac
silhouette without infiltrate(s). The patient was admitted
under the clinical diagnosis of drug fever due to AZA,
which was immediately stopped. Within twelve hours,
the patient’s clinical condition and haemodynamic status
changed dramatically. He developed dizziness, nausea
and vague upper abdominal pain, located in the epigastric
and right upper quadrants. Quite suddenly, a profound
hypotensive shock with a decrease in the blood pressure
to 80/50 mmHg occurred. Respiratory function was
normal and pulmonary examination revealed no crackles
or expiratory wheezes. No jugular venous distension
was noted. Abdominal examination was normal without
signs of peritonitis. At that moment, liver enzymes were
elevated: aspartate aminotransferase 384 U/l, alanine
aminotransferase 232 U/l and total bilirubin 21 umol/l,
without a rise in serum amylase or lipase. No leucocytosis
and no signs of haemorrhage were observed. Abdominal
ultrasound showed gallbladder wall thickness and some
pericholecystic fluid but no gallstones. The pancreas and
common bile duct looked normal. No dilation of intra- and
extra-hepatic bile ducts was seen.
Patient’s clinical condition was then ascribed to an acute
cholecystitis complicated by sepsis. Fluid resuscitation and
antibiotic treatment consisting of amoxicillin-clavulanic
acid and gentamycin, and supplemental intravenous
hydrocortisone (3 x 50 mg) did not lead to a prompt
clinical improvement. A percutaneous cholecystectomy was
performed, but the gallbladder appeared not to be inflamed,
perforated or gangrenous. In spite of this, within 24 hours
of admission, the patient’s haemodynamic status stabilised.
When all blood, urine, throat and gall cultures appeared to
remain sterile, the antibiotics were stopped. Within two days,
the patient recovered completely. Retrospectively, this patient
seemed to have suffered from AZA-induced hypersensitivity
shock, probably triggered by his own rechallenge.

Discussion
An uncommon but potentially fatal side effect of AZA
treatment is the onset of a hypersensitivity reaction that can
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Table 1. Well-described case reports with azathioprine-induced shock back to 1980
Reference

Subject
sex/age

Disease

Daily
treatment
dose (mg/day)

Clinical presentation

Time to onset
of symptoms
(days)

3

P 40

PA

100

Hypotension, fever, rash, diarrhoea 16

No rechallenge

4

P 49

AIH

50

Hypotension nausea, vomiting,
liver enzyme abnormalities

14

No rechallenge

5

O 17

LCV

100

Fever

15

Yes

6

O 68

BP

150

Nausea, vomiting, diarrhoea

21

Yes

6

O 62

PN

50

Nausea

21

Yes

7

P 31

MS

150

Fever, rash

14

Yes

8

O 45

RA

100

Hypotension, fever, vomiting, liver
enzyme abnormalities

6

Yes

9

O 30

SS

100

Fever

7

Yes

10

O 50

RA

50

Hypotension, fever

14

Yes

10

O 51

RA

75

Hypotension, vomiting

56

Yes

11

P 27

SLE

50

Nausea, vomiting

NR

Yes

12

P 56

PA

75

Fever

7

Yes

12

P 62

RA

75

Fever

8

Yes

13

O 32

MCTD

50

Hypotension, fever, chills, diarrhoea, 14
liver enzyme abnormalities

Yes

Our case

P 46

EOA

100

Nausea, vomiting

Yes

14

Azathioprineinduced shock
after rechallenge

PA = psoriatic arthritis; AIH = autoimmune hepatitis; LCV = leucocytoclastic vasculitis; BP = bullous pemphigoid; PN = polyarteritis nodosa;
MS = multiple sclerosis; RA = rheumatoid arthritis; SS = systemic sclerosis, MCTD = mixed connective tissue disorder; EOA = erosive oligoarthritis;
NR = not reported.

doses initially, approximately 10% of the standard dose.2,16
We attempted to determine the TPMT status in our patient.
Since this patient was switched to therapy with leflunomide
with a good response, he refused to undergo TPMT status
measurement.
The diagnosis of hypersensitivity reaction caused by
AZA can usually only be made retrospectively since
other possible causes of hypotension, such as sepsis or
haemorrhage, should be excluded first. AZA-induced
shock should be considered in the diagnostic work-up of
unexplained circulatory collapse. Considering the rarity
of this complication, a high clinical suspicion is needed to
establish this diagnosis.
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Successful treatment of liposomal
amphotericin B refractory Candida glabrata
fungaemia in a patient undergoing a stem cell
transplantation
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A b s t r act

Case report

Blood stream infections caused by Candida glabrata are
difficult to manage. We describe a patient who underwent
an allogeneic peripheral stem cell transplantation for acute
myeloid leukaemia. The patient developed C. glabrata
fungaemia that was refractory to liposomal amphotericin
B therapy. After changing the therapy to caspofungin,
blood cultures became sterile within two days and the
patient recovered clinically. The patient died shortly after
due to graft-versus-host disease and at autopsy there was
no evidence of residual or persistent Candida infection.
Caspofungin was effective in liposomal amphotericin-B
refractory C. glabrata fungaemia and proved to rapidly
clear the infection. Treatment options for candidaemia are
discussed.

A 60-year-old female, with acute myeloid leukaemia in
complete remission, was admitted for scheduled allogeneic
peripheral SCT, following a preparative myeloablative
regimen consisting of idarubicin, busulphan and
cyclophosphamide. A subclavian catheter was inserted
uneventfully on the day of admission. She received
ciprofloxacin and valaciclovir as antimicrobial prophylaxis.
The patient was colonised with C. glabrata, as cultures from
the oral cavity as well as faeces were repeatedly positive,
but no antifungal prophylaxis was initiated. During prior
chemotherapy, she had not received antifungal therapy.
After the conditioning regimen, it was suspected that
she had developed enterocolitis or typhlitis as she had
continuous, but not voluminous, diarrhoea. Cultures of the
stools remained positive for C. glabrata.
Three days before the SCT the patient developed fever up to
39.3°C On physical examination she was haemodynamically
stable, had grade II mucositis of the mouth, normal
breathing sounds and no cardiac murmur.3 The abdomen
revealed no abnormalities. At the extremities there were no
special findings, especially no petechiae. Her prophylactic
antibiotic therapy (ciprofloxacin) was discontinued and
ceftazidime was empirically initiated because of febrile
neutropenia as blood cultures remained sterile.
Eight days after SCT her peripheral blood showed signs
of bone marrow repopulation and on day 11 her leucocyte
count was above 0.5 x 109/l. At that time she had persistent
fever, oral mucositis but no diarrhoea. She had peripheral
oedema and was tachypnoeic. Her oxygen saturation
was 92%. Because of the lack of clinical improvement
and persistent mucositis with colonisation of C. glabrata,

K ey wor ds
Candida glabrata, candidaemia, caspofungin, fungaemia
Stem cell transplant (SCT) recipients are at increased
risk of developing opportunistic infections. Although
the risk for fungaemia is low because prophylaxis is
usually used with fluconazole, invasive infections due to
Candida glabrata remain difficult to manage. C. glabrata is
becoming increasingly prevalent in immunocompromised
patients, and causes significant morbidity and mortality.1,2
We report a patient with acute myeloid leukaemia who
developed a fungaemia with C. glabrata, refractory to
treatment with liposomal amphotericin B.
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catheter and the occurrence of fungaemia.7 Identification
of the source is essential for implementation of preventive
strategies. Finally, the depth and duration of neutropenia
correlates well with the frequency of fungaemia, indicating
a central role for neutrophils in the host defence against
disseminated candidiasis.8 But also in non-neutropenic
patients, persistence of candidaemia occurs frequently.9,10
In our patient, persistent intestinal colonisation with
C. glabrata together with an impaired mucosal barrier
after myeloablative therapy, probably predisposed to the
development of fungaemia.

fluconazole 800 mg once daily was started on the ninth day
after SCT pre-emptively. Three blood cultures, taken eight
days after transplantation, became positive for C. glabrata
on day 15. Twelve prior blood cultures were sterile.
The central venous catheter was removed and antifungal
therapy was switched to liposomal amphotericin B
(Ambisome, 3 mg/kg/day). Despite liposomal amphotericin
B treatment for twelve days, six out of ten blood cultures
remained positive for C. glabrata.
As the patient’s clinical condition worsened, liposomal
amphotericin B was discontinued and intravenous
caspofungin was initiated: 70 mg loading dose and 50 mg
once daily maintenance dose. Extensive imaging, including
magnetic resonance imaging of the brain, ultrasound,
echocardiography and computed tomography scanning,
revealed no localisation of C. glabrata. From two days after
starting caspofungin, blood cultures remained sterile.
Positive cultures from faeces and the oral cavity indicated
persisting colonisation with C. glabrata.
After an initial improvement 20 days after transplantation,
the patient developed symptoms of severe generalised
graft-versus-host disease (GvHD) of the skin, liver and
lungs resulting in respiratory insufficiency. On day 36 she
died of respiratory insufficiency. At autopsy pulmonary
GvHD was found, which was determined to be the cause
of death. Blood cultures and cultures taken from internal
organs were sterile and histology showed no evidence of
invasive candidiasis.

C. glabrata often has increased minimum inhibitory
concentrations (MIC) of many azoles compared with other
Candida species, such as C. albicans. In a recent survey, up
to 8% of over 1400 C. glabrata cultures proved resistant to
fluconazole.11,12 In addition, C. glabrata has 4 to 40 times
higher MIC values of amphotericin B compared with C.
albicans.13 Besides, in in-vitro studies Canton et al. have
shown that the minimum fungicidal concentration (MFC)
of amphotericin B against various Candida species can be
substantially higher than their MICs.13
Ostrosky-Zeichner et al. investigated the effect of
voriconazole in over 50 patients with candidaemia or
invasive candidiasis, not responding to prior antifungal
therapy.14 Treatment with voriconazole resulted in an
overall response rate for all Candida species of 56% and for
C. glabrata of 38%. Patients in whom previous azole therapy
failed had a response rate of 58%. Therefore voriconazole
can be used as salvage therapy in candidaemia.

Discussion
Despite the relative increase in blood stream infections
with nonalbicans Candida species, colonisation with C.
glabrata rarely leads to invasive infection in haematology
patients. If invasion occurs, this is mostly due to one of
the many factors that are associated with increased risk
of development of invasive infections in general. 4 The
damage to the epithelium of the intestinal tract (mucosal
barrier injury),5 due to cytotoxic therapy and total body
irradiation, predisposes to translocation of gut micro flora
to the blood. 4 Candida species adhere avidly to synthetic
catheters, making intravenous catheters another source
of (persistent) fungaemia. In these cases removal of the
intravascular catheters eliminates the source of Candida.
But whether fungaemia originates from skin/catheter
colonisation or from gastrointestinal colonisation has
been subject of considerable debate.6 A recent review by
Nucci and Anaissie suggests a central role for the gut as
the primary source of Candida.6 In another study a clearcut sequence of colonisation from stools followed by skin
was observed, indicating the gut as the primary source of
Candida colonisation. Nucci and Colombo also failed to
find an association between presence of a central venous

In the present case, C. glabrata fungaemia persisted despite
treatment with liposomal amphotericin B. Therefore the
treatment was changed to caspofungin, a relatively new
antifungal drug belonging to the class of echinocandins.15
Caspofungin is thought to exert antifungal activity by
blocking cell wall synthesis by inhibition of the synthesis
of 1,3-b-D-glucan, which is essential for structural integrity
and osmotic stability of the yeast.15,16 Since the target is the
cell wall, which is absent in human eukaryotic cells, the
drug has few side effects.
Several clinical trials comparing caspofungin with
amphotericin B in the treatment of invasive fungaemia
have recently been performed. Mora-Duarte et al. found
that caspofungin was as effective as amphotericin B in
treating invasive fungaemia, and that treatment with
caspofungin resulted in significantly less side effects.10
In non-neutropenic patients as well as neutropenic
patients, the first choice of treatment of candidaemia
is intravenous fluconazole.17 This does not account for
blood stream infections with fluconazole-resistant microorganisms such as C. krusei or organisms with a reduced
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susceptibility to fluconazole such as C. glabrata. Then
treatment with caspofungin, voriconazole or possibly
liposomal amphotericin B should be considered.
Although our patient had persistent fungaemia, blood
and tissue cultures remained sterile after switching
antifungal therapy to caspofungin. She eventually died
from pulmonary insufficiency and at autopsy histological
examination and cultures indicated full recovery from
the fungaemia. Therefore her death does not seem to be
attributable to the fungaemia.
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A patient with swollen ears and ECG
abnormalities
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Departments of 1Internal Medicine, 2Rheumatology and 3Pathology, Radboud University Nijmegen
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K ey wor ds
Atrioventricular dissociation, polychondritis

Case report
A 30-year-old male presented to the Emergency Room complaining of feeling generally unwell with nausea and vomiting.
He had been well until the morning of presentation, except for some symptoms of dyspnoea and a mild, stabbing pain
in the left of his chest on deep inspiration. He had recently been investigated by the otolaryngologist because of hearing
problems, and had been under the care of the rheumatologist for a year because of joint pain, red eyes and swollen painful
red ears. He was taking non-steroidal anti-inflammatory drugs (NSAIDs) because of his joint pains and bronchodilatatory
inhalation because of asthma. On examination he was afebrile and not in distress, blood pressure 110/60 mmHg, pulse
rate irregular at 50 to 60 beats/min. On both ears the antehelix was nearly absent ( figure 1). Further general physical
examination revealed no abnormalities. D-dimers were <500 ng/ml and troponin-I <0.20 mg/l, CRP was <5 (all normal).
The chest X-ray was normal and the ECG is shown in figure 2.

W h at i s y o u r d i a g n o s i s ?
See page 132 for the answer to this photo quiz.

Figure 1. Disappearing
antehelix

Figure 2. ECG on admission
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L E T T E R T O T H E E DI T OR

Helicobacter pylori, obesity and gastro-oesophageal reflux disease:
is there a relation?
In a recent issue of this Journal, Loffeld1 concluded that there is a definite relation between body mass index (BMI) and the
occurrence of gastro-oesophageal reflux disease (GERD). He also discussed the relation between obesity, GERD, and Helicobacter
pylori. The exact relation and the consequences are not yet entirely clear.
As Loffeld describes, the most important pathophysiological mechanism causing reflux is long-lasting spontaneous relaxation of
the lower oesophageal sphincter (LOS) or low pressure in the LOS. A hiatal hernia is an additional risk factor. Finally, increased
intra-abdominal pressure plays an important role in the mechanism of reflux. Since these factors are generally accepted to be
present in patients with obesity, these patients are expected to be at risk to develop GERD.
We studied the association between BMI and hiatal hernia or GERD in patients with morbid obesity. We retrospectively analysed
the preoperative data of 198 morbidly obese patients (BMI >40 kg/m2, or BMI >35 kg/m2 in combination with relevant comorbidity)
treated by gastric banding from March 1995 to December 2000. Data of the extensive preoperative protocol were analysed for BMI,
symptoms of GERD, use of PPI or H2 blockers, and result of gastroscopy. Endoscopy was performed in 170 patients (157 females,
13 males; age 37 years, range 20 to 69 years; BMI 44.9 kg/m2, range 35.6 to 60.9 kg/m2). GERD symptoms were reported in 50
patients (29.4%), eight of them were treated by PPI or H2 blockers. Hiatal hernias (HH) were seen in 81 patients (47.6%) and
symptomatic in 30 (37.0%). Of patients without HH, 27.6% reported symptoms of GERD. Endoscopic signs of reflux oesophagitis
were present in 61.7% of patients with HH, vs 12.4% in those without (p<0.001). BMI in patients with and without GERD
symptoms was not different (44.9±5.2 kg/m2 vs 45.0±5.8 kg/m2).
We concluded that in morbidly obese patients GERD symptoms occur independently of BMI, but are related to the presence of
HH. Nevertheless, based on our findings, overweight can not be excluded as a risk factor for GERD, since we did not compare
our morbidly obese population with the general population. However, it seems that being obese and getting more obese does not
increase the risk of developing GERD. Treatment of GERD in morbidly obese patients is medical.
However, treatment of obesity and especially surgical treatment of morbid obesity is relevant. The number of patients with obesity
is growing and will give rise to serious health problems, such as diabetes, hyperlipidaemia, hypertension, and obstructive sleep
apnoea. 2-4 Recent follow-up studies have demonstrated that bariatric surgery resulted in long-term weight loss, and an improved
lifestyle. Furthermore a substantial majority of patients with diabetes, hyperlipidaemia, hypertension, and obstructive sleep apnoea
experienced complete resolution or improvement.3-5
R.M. Kiewiet, A.C.M. van Vliet*
Department of Internal Medicine, Albert Schweitzer Hospital, PO Box 444, 3300 AK Dordrecht, the Netherlands,
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A N SW E R T O PHO T O QUIZ ( O N P A G E 1 3 0 )
A P A T I E N T WI T H SWOLL E N E A RS A N D E C G A B N OR M A LI T I E S

Di agnosis
The patient presented with general malaise. Because of dyspnoea and chest pain, an ECG was performed. This showed a
complete atrioventricular block. The abnormalities of the ears observed in this patient, together with a history of scleritis/
uveitis, hearing problems and joint pain are compatible with the diagnosis relapsing polychondritis. This diagnosis had been
confirmed a few months earlier, by a biopsy of the auricle that showed chronic perichondritis with resorption of cartilage
and fibrosis ( figure 3). Relapsing polychondritis is characterised by recurrent inflammation and destruction of the cartilage.1
Subacute onset of pain, redness and swelling of the ear, due to auricular chondritis, is the most frequent presenting symptom.2
In addition, inflammation of the eyes, nose and laryngotracheal cartilage may occur. Involvement of the external auditory canal
or Eustachian tube or serous otitis media may result in conductive hearing loss. According to the original McAdam’s criteria
the presence of three or more of the following clinical features is required to define relapsing polychondritis:3
• Bilateral auricular chondritis.
• Nonerosive, seronegative inflammatory polyarthritis.
• Nasal chondritis.
• Ocular inflammation (conjunctivitis, keratitis, scleritis/episcleritis, uveitis).
• Chondritis of the respiratory tract.
• Cochlear and/or vestibular dysfunction (conductive hearing loss, tinnitus and/or vertigo).
A histologically compatible biopsy (ear, nose, respiratory tract) is recommended unless the diagnosis is clinically obvious.
Cardiovascular manifestations are described in 24 to 52% of the patients, 4 heart valvular disease being the most common
cardiovascular abnormality. However, in 4 to 6% of the patients a first to third degree atrioventricular block develops, 4 most
probably due to fibrosis of the cardiac conducting system.5 Steroids or other immunosuppressive drugs may be effective
in acute inflammatory heart block, but in the long term a permanent pacemaker is often required. 4 Regular cardiological
follow-up is mandatory in patients with relapsing polychondritis. The case shows that serious cardiac complications can
develop, even when disease activity on other more easily recognised sites has disappeared.
Figure 3. Microscopic picture of the excision from elastic auricular cartilage

In the perichondrium a mixed inflammatory infiltrate is seen with lymphocytes, some neutrophilic and eosinophilic granulocytes. Cellular
infiltrate penetrates through the perichondrium into the cartilage, which is eroded and displays loss of basophilia. Destroyed cartilage is replaced
by connective tissue. The picture is consistent with perichondritis with extension of the inflammatory process into the cartilage. This lesion in
combination with clinical signs and symptoms may lead to the diagnosis of relapsing polychondritis.
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A BOU T T H E C OV E R

‘Untitled’
Maja Ilic

Maja Ilic is a painter/engraver who uses
mezzotint and dry needle techniques.
Maja explains her work as follows: In my
works, which I see as my children, I try to
approach the soul and the infinity of nature and
make it visual. I see nature and themes from
nature as symbols that help me understand
the modalities and infinities of my daily life.
Most of my works have a Latin title. Latin is the basis of
many languages, just as nature is the basis of our life. We are
surrounded by nature and living in nature, but this nature
and these surroundings are unpredictable and surprising (ex
improvisio), and endless (ad infinitum), similar to the way
someone exists (modalitas). I try to express my impressions
of the world, but leave it to you to discover, in a little bit of
colour in the shadow of my black and white mezzotint, your
own picture of this world and this life. I hope that you will be

able to find your own never-ending existence,
as an Alice in wonderland. That is the goal of
my work.
Maja, a well-known artist, has worked
with many local and international
organisations. Her work has been selected
for many exhibitions in India, the former
Yugoslavia, France, Spain, USA, UK and
the Netherlands. She is the winner of many prices; her
work was chosen as Peace Prize in Tilburg in 1992 and in
2002 her work was selected and published in the book ‘The
world art collection’.
An original of this print is available at a price of v 200 and
can be ordered from Galerie Unita, Rijksstraatweg 109,
6573 CK Beek-Ubbergen, the Netherlands or by e-mail:
Galerie-unita@planet.nl or www.galerie-unita.com.
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