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SYNOPSIS

Spiroplasma ixodetis has been reported to cause the rare
combination of cataract and uveitis in infants. Through
a retrospective analysis of available literature and ad-
ditional unpublished cases, we identified 28 eyes from
18 infants from 8 countries in Europe with cataracts and
intraocular inflammation. The cataracts were bilateral in
55.6%, unilateral in 44.4%, and progressive in 46.4% of
patients. Granulomatous anterior uveitis was found in all
infants. Presence of S. ixodetis was supported by PCR
(positive in 89.3% of eyes tested), transmission electron
microscopy (positive in 90% of eyes tested), or culture of
aspirated lens material (positive in 87.5% of eyes test-
ed). Treatment with macrolide antimicrobial drugs, cor-
ticosteroids, and lensectomy appeared to be effective.
Two patients had a recurrence of the uveitis after lens
extraction and needed prolonged treatment. To increase
awareness of S. ixodetis, we suggest its inclusion with
the organisms of the TORCH acronym.

nfantile cataracts are rare diseases, with an inci-

dence varying from 6.3-136 per 100,000 births (1-5).
The etiology is diverse, including genetic disorders,
metabolic diseases, or ocular infections. Intrauterine
infectious causes are referred to by the TORCH acro-
nym: toxoplasmosis, other infectious pathogens (such
as HIV, syphilis, parvovirus B19/fifth disease, vari-
cella/chickenpox, and Zika), rubella, cytomegalovi-
rus, and herpes viruses (6,7).

Uveitis in children is even rarer; a recent study
reported an incidence of 0.69/100,000 person-years
in children from South Korea 0-6 years of age (8).
Furthermore, uveitis manifests only exceptionally in
the first months after birth. In a retrospective study
performed in Finland, no child <1 year of age had
uveitis (9). A study from India reported 15 cases of
neonatal uveitis out of population of 1,450 premature
infants. All those cases were of infectious etiology,
with toxoplasma, rubella, cytomegalovirus, varicella
zoster, Mycobacterium tuberculosis, other bacteria, and
fungi as the causative organisms (10), illustrating
that neonatal uveitis is usually infectious in nature
and causative organisms are similar to those causing
cataracts. Diagnostic tests are readily available for the

most common of those pathogens, making diagnosis
relatively straightforward.

In 2002, the first case of unilateral infantile cata-
racts with anterior uveitis caused by Spiroplasma ixo-
detis was published (11). In this article, we provide a
review of the cases published before 2024 and evalu-
ate an additional series of unpublished cases from
different centers in Europe. We aim to describe a
phenotype characterizing Spiroplasma-related cata-
racts and uveitis in infants through a review of the
available literature and the newly published cases. In
addition, we describe diagnostic steps and effective
treatment options.

Methods and Materials

After confirmation of a S. ixodetis diagnosis in a child
from Romania and treated in Antwerp, Belgium,
L.V.O. and M.T. contacted the authors of previously
published cases and asked if they had encountered
new patients since case publication. We also reached
out to other centers that contacted the authors of
the published cases for assistance in diagnosis and
treatment of S. ixodetis in our patient. The resulting
study group was named the Spiroplasma Infantile
Cataract Group.

After initial contact through email, the group
held a virtual meeting on June 1, 2023, to discuss the
setup of the study and article. We determined pa-
tients were eligible for inclusion when cataracts were
diagnosed and >1 of 3 diagnostic tests (165 RNA PCR,
transmission electron microscopy [TEM], or culture)
confirmed the presence of S. ixodetis in 1 or both eyes.
Each center provided anonymized case reports for
their cases with identifying parameters as limited as
possible. We included patients through July 14, 2023.
We combined the information from the new cases
with information available from published cases (12-
16). We then made separate tables summarizing the
demographic data, diagnostic approach, and char-
acteristics of the cataracts; the aspects of the uveitis;
and the treatment details for each included case (Ap-
pendix 1 Tables 1, 2, https:/ /wwwnc.cdc.gov/EID/
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article/31/6/24-0954-Appl.xlsx). We filled in the in-
formation on active cases after the tables were created
on the basis of published reports.

Our study aim was 3-fold: first, to specify the
characteristics of the clinical manifestations regarding
the uveitis and the cataracts; second, to evaluate the
different diagnostic modalities; and third, to compare
the different treatment regimens used in the included
cases. This research adhered to the tenets of the Dec-
laration of Helsinki. Informed consent was obtained
from the parents or guardians of every patient. The
Ethical Committee of the Antwerp University Hospi-
tal considered this work exempt from formal review
because of the observational nature of the research.

Results
In addition to the 7 cases published to date (11-14), we
have included information on 3 patients reported as
2 poster presentations (15,16) and 8 new patients. We
have included a total of 18 children and 28 eyes from
8 countries in Europe (Germany, n = 6; France, n = 5;
Austria, n = 2; Luxembourg, n = 1; the Netherlands, n
=1; Norway, n =1; Romania, n = 1; and Switzerland, n
=1). Since finalization of this study, 1 additional case
was published outside of this study group, reporting
a similar clinical manifestation of uveitis, progressive
cataracts, and ocular hypertension (17).

We created a list of the clinical manifestations of
S. ixodetis infection in the cases reported in this study
(Table). In addition, we summarized the characteris-
tics and demographics of the previously published
cases and additional descriptions and figures of each
(Appendix 1 Tables 1, 2; Appendix 2, https://ww-
wnc.cdc.gov/EID/article/31/6/24-0954-App2.pdf).

Spiroplasma ixodetis Infantile Cataract in Europe

We found anterior uveitis in all patients (Figure 1,
panel A). Anterior uveitis is classified as granuloma-
tous or nongranulomatous depending on the clinical
manifestation and does not refer to any histological
aspects. A granulomatous uveitis is characterized by
the presence of large endothelial precipitates or iris
nodules. Of the 28 eyes from 18 patients included in
the study, we found large endothelial precipitates in
25 (89.3%) eyes of 16 (88.9%) patients and iris nodules
in 10 (35.7%) eyes of 8 (44.4%) patients. In patient 9,
the uveitis affected only 1 eye, whereas the cataracts
were bilateral, although less pronounced in the eye
without uveitis (Figure 1, panel B). Patient 6 had vit-
reous infiltration, snowballs (cell aggregates in the
vitreous), and some peripheral necrotic retinal infil-
trates, and patient 10 demonstrated a clinical mani-
festation of endophthalmitis. Those patients” clinical
manifestations demonstrate uveitis can extend to the
posterior segment. Patient 14 had unilateral cataracts
with uveitis but bilateral macular scarring without a
documented presence of posterior segment inflam-
mation and a negative workup for other infectious
causes. The relation of those scars to the inflamma-
tion is not clear.

Posterior synechiae were found in all eyes with
uveitis (96.4%) and were often extensive, possibly
leading to complete pupillary seclusion. In 14 (50%)
eyes from 9 (50%) patients, a pupillary membrane
was found. Both synechiae and pupillary membranes
can lead to angle closure and a secondary increase
of intraocular pressure (IOP), leading to an enlarged
corneal diameter, which was seen in patients 5, 7,
and 8. Twelve (42.8%) eyes from 9 (50%) patients had
an increased IOP. Four (14.3%) eyes from 4 (22.2%)

Table. Common clinical manifestations documented in multicenter retrospective study of Spiroplasma ixodetis infantile cataract in 8
countries in Europe that should prompt the clinician to consider a diagnosis of S. ixodetis—related infantile cataract with uveitis*

Clinical manifestation in eyes (%)

Characteristics (%)

Additional comments

Lens opacity (100), can be highly Bilateral (55.6) NA
asymmetric Unilateral (44.4) NA
Progressive over time (46.4) NA

White lens opacity (35.7) NA

Abnormal lens anatomy (25)

Fibrous plaque, fibrovascular
membranes, improperly formed lens

Anterior uveitis (96.4), can be highly
asymmetric

Large endothelial precipitates (89.3)

Dilated immature iris vessels (71.4)

Extensive posterior synechiae (96.4)

May lead to the full seclusion of the pupil
and increased intraocular pressure with
enlarged corneal diameter
Peculiar shape over the entire surface of
the cornea
Can be adherent to the anterior lens
capsule or to a pupillary membrane

Pupillary membranes (50) NA

Involvement of the posterior segment (14.3)

Inflammation, retinal scars

Elevated intraocular pressure* (42.8) Preoperative (14.3) NA
Postoperative (25) NA

Pre and postoperative (3.6) NA

Requiring glaucoma surgery (14.3) NA

*We defined elevated intraocular pressure as the need for treatment for increased eye pressure on the basis of the treating physicians clinical judgement.

NA. not aoplicable.
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Figure 1. Spectrum of
Spiroplasma spp.—caused

eye disease documented in

a multicenter retrospective
study of Spiroplasma ixodetis
infantile cataract in 8 countries
in Europe. The study included
a total of 18 children and 28
eyes. A) Preoperative image of
patient 15, showing extensive
endothelial precipitates and
cataract and iris vascularization
extending to the lens. B) Mild
cataract in the left eye of patient
9 without apparent uveitis.

patients had increased IOP before cataract surgery,
and increased IOP developed in 7 (25%) eyes from 6
(33.3%) patients after the initial cataract surgery. One
(3.6%) eye from 1 (6.3%) patient had increased I0OP
before and after cataract surgery. Two patients (pa-
tients 8 and 18) had 1 eye with increased IOP before
surgery and developed increased IOP in the other eye
after surgery.

Of the 12 eyes with ocular hypertension, 4 needed
glaucoma surgery (14.3% of all eyes): patient 8 (right
eye) underwent a trabeculotomy, patient 14 (right
eye) received a glaucoma drainage device, and pa-
tient 16 (left eye) underwent trabeculectomy with
mitomycin C. Patient 18 (left eye) underwent cyclo-
photocoagulation because of severe scarring of the
trabecular meshwork and continued to require topi-
cal IOP lowering medication. Furthermore, 20 (71.4%)
eyes from 14 (77.8%) patients demonstrated severely
dilated iris vessels adherent to the lens (Appendix 1
Tables 1, 2).

Eight (44.4%) infants had unilateral cataracts, of
whom 1 showed bilateral macular scars without the
presence of uveitis. Bilateral cataracts manifested in
10 (55.6%) infants; patient 9 was affected by cataracts
in both eyes but uveitis only in the right eye.

The cataracts were variable in clinical manifesta-
tion. In 10 (35.7%) eyes, the cataracts manifested as
a white cataract within the first weeks of life. In 13
(46.4%) eyes, we found the cataracts got denser dur-
ing the first months of life, as described previously
(11). No progression was reported in 5 (17.9%) eyes.

Abnormal lens anatomy was found in 7 (25%)
eyes from 5 (27.8%) patients. The abnormal anatomy
found included fibrotic subcapsular membranes (pa-
tients 8 and 14), persistent fibrovascular membranes
(patient 17), small and deformed lens (patients 8 and
15), and lens subluxation (patient 18).

There is currently no standardized technique to
diagnose Spiroplasma infection. 165-TRNA PCR was
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performed on lens fiber material from the patients
reported in this study. The PCR testing generated a
positive result in 25 (89.3%) eyes. We created a phy-
logenetic tree with the 16S sequences (Figure 2); the
available sequences were uploaded to the GenBank
database. TEM was performed on lens material in 10
eyes from 7 patients and identified Spiroplasma spp.
within lens fibers in 9 (90%) of the eyes tested. Cul-
ture was attempted on lens material of 8 eyes from 6
patients and S. ixodetis was cultured from 7 (87.5%) of
those eyes (14).

Of the 18 patients, 77.8% received topical cortico-
steroids before surgery, and all patients had topical
corticosteroids in the postoperative period. In addi-
tion, 5 (27.8%) patients received systemic steroids to
control the ocular inflammation. Systemic antimicro-
bial treatment was used in 17 (94.4%) patients. In 16
(88.9%) patients, the antimicrobial drug was a mac-
rolide (erythromycin, azithromycin, clarithromyecin,
or josamycin). The remaining patient (patient 5) re-
ceived a systemic antimicrobial drug, but we could
not determine which type.

Discussion

We describe 28 eyes in 18 infants from 8 countries
in Europe that had cataracts and intraocular inflam-
mation caused by S. ixodetis. Three modes of diag-
nosis were used: 165-TRNA PCR on aspirated lens
tissue, TEM on lens tissue, and culture on aspirated
lens material (Mycoplasma A7 agar medium [ELI-
TechGroup]). All 3 tests seemed equally likely to
generate a positive result in the affected eyes. PCR
was positive in 89.3% of eyes (all eyes were tested),
TEM was positive in 90% of 10 eyes tested, and cul-
ture was positive in 87.5% of 8 eyes where culture
was attempted. The positive cultures are an addi-
tional requirement of Koch’s postulates to confirm
S. ixodetis as the cause of this clinical entity. Lens tis-
sue was obtained by simple aspiration with either a
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syringe or a vitrector. Patients from cases 9 and 10
demonstrate that PCR can be negative but TEM can
still confirm the diagnosis; therefore, we recommend
using each of the available diagnostic paths in cases
with a high clinical suspicion.

In several of the patients, aqueous humor sam-
ples were analyzed by 165-rRNA PCR. This testing
yielded a positive result only for case 11, in which the
aqueous humor sample was obtained after lensecto-
my and could have been contaminated with Spiroplas-
ma spp. DNA from inside the lens. Spiroplasma spp.
most likely cannot survive in the eye outside of the
lens and needs the presence of cells for survival. The
refreshing of the aqueous humor within the eye could
play an additional role in the absence of positive PCR
results. This potential role highlights the need to

Spiroplasma ixodetis Infantile Cataract in Europe

perform PCR on lens tissue obtained during cataract
surgery to confirm the diagnosis.

Cataracts were bilateral in 55.6%, unilateral in
44.4%, and progressive in 46.4% of patients. All pa-
tients had a granulomatous uveitis in >1 eye, with
thick endothelial precipitates scattered over the entire
endothelium. Similar deposits were seen on the iris.
The uveitis can be highly asymmetric. Diagnosis of a
very limited uveitis in a newborn can be challenging
and could easily remain unnoticed.

In the left eye of patient 9, no uveitis was found,
and the cataracts were very limited, although they
were progressive over time. PCR and TEM results
were positive in the eye with uveitis (right eye) but
negative in the left eye. This positivity might indicate
the load of Spiroplasma spp. was lower in the eye with

Case 5

Case 18
Case 15 (PQ451577)
Case 12 (21_00006)

Case 8
Case 2 (MN207005)

Case 14

Case 13 (22_00014)

Case 7 (22_00013)

Case 4 (MN166762)

Case 3 (MN166760)

Spiroplasma ixodetis T (GU585671)

Spiropl
Spiroplasma sabaudiense T (AY189308)
Spiroplasma alleghenense T (AY189125)
Spiroplasma clarkii T (FR733690)
Spiroplasma montanense T (AY189307)
Spiroplasma apis T (GU993267)

Spiroplasma velocicrescens T (AY189311)
Spiroplasma chinense T (AY189126)
Spiroplasma culicicola T (AY189129)
Spiroplasma taiwanense T (HM037992)

— Spiroplasma turonicum T (AY189310)
[ Spiroplasma litorale T (AY189128)

Spiroplasma tabanidicola T (FR733693)
j‘l Spiroplasma gladiatoris T (M24475)

Spiroplasma ixodetis T (CP127039)
Spiroplasma platyhelix T (GU993266)

Spiroplasma syrphidicola T (AY189309)
Spiroplasma chrysopicola T (AY189127)

Spiroplasma poulsonii T (M24483)

Spiroplasma penaei T (AY771927)
Spiroplasma insolitum T (AY189133)
Spiroplasma leucomae T (AB681166)
Spiroplasma phoeniceum T (AY772395)
Spiroplasma kunkelii T (GU562447)
Spiroplasma citri T (X63781)

Spiroplasma mirum T (M24662)
[ Spiroplasma eriocheiris T (DQ917753)
Spiroplasma atrichopogonis T (AB681165)

Spiroplasma leptinotarsae T (AY189305)
lampyridicola T (AY189134)

T
0,035

Figure 2. Neighbor-joining unrooted tree based on rrs gene sequences recovered from a multicenter retrospective study of Spiroplasma
ixodetis infantile cataract in 8 countries in Europe. The study included a total of 18 children and 28 eyes. Numbers in parentheses are
GenBank accession numbers. Scale bar represents substitutions per nucleotide position.
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mild cataracts and no detectable uveitis and that the
inoculum of Spiroplasma spp. has a role in the patho-
physiology. Furthermore, the examinations are con-
ducted on only a portion of the removed lens tissue,
which can leave the Spiroplasma spp. undetected. The
presence of minor lens changes could disturb the nor-
mal metabolism of the lens, causing the cataracts to
progress further over time. This progression possibly
happens in the absence of the Spiroplasma spp. that
triggered the cascade. The cataract with negative PCR
result illustrates that Spiroplasma spp. could cause an
isolated mild cataract without signs of inflammation
and may escape detection by PCR and TEM.

Cataract progression was seen in 46.4% (n = 13)
eyes before surgery, even after reducing inflamma-
tion, as previously described (11,16). Several factors
could be involved in this progression, and they are
not mutually exclusive. Topical steroids, when used
for several months, can cause progression of cataracts,
as can the ongoing anterior chamber inflammation.
The clinical picture of cataracts in those cases does
not fit the manifestation of a purely corticosteroid-in-
duced cataract, and cataract was documented before
the start of steroids in most cases. Extensive fibrosis
of the lens capsule was noted in 3 patients (patients 8,
14, and 17), and the lens was deformed in 3 patients
(patients 8, 15, and 18) with abnormal or absent zon-
ules. This finding might indicate that the infection
with Spiroplasma spp. can interfere with normal lens
development. Progression of the cataract might be be-
cause of poor penetration of the antimicrobial in the
lens material, enabling Spiroplasma spp. to trigger the
capsular lens epithelial cells to transform into fibro-
blasts and lose their transparency.

The timing of surgery for infants with cataracts is
critical to avoid amblyopia. A balance between early
surgery to improve visual prognosis and reduction of
inflammation before surgery needs to be sought. We
recommend starting a systemic antimicrobial drug
treatment as soon as Spiroplasma spp. is suspected
and adding an antiinflammatory treatment guided
by the amount of intraocular inflammation. In this
review, treatment regimens varied between patients,
but most received a perioperative systemic macrolide
antimicrobial in combination with topical or system-
ic steroids. The inflammation resolved rapidly once
treatment was started. The patient in case 3 did not
receive systemic antimicrobial drugs, only topical
tobramycin in the first postoperative month. In that
patient, there were no recurrences in the 18 months
after surgery. The lens removal could be part of the
treatment because it is possible Spiroplasma spp. can-
not survive in the eye after lens removal.

1086

Intraocular lens (IOL) implantation is considered
controversial both in young children and in eyes with
inflammation. In patients 8 and 10, an IOL was im-
planted after the bag-in-the-lens technique. In our
experience implanting the lens, we saw very little
postoperative inflammation in patients with uveitis,
even at a young age (18,19). However, the threshold
for implantation of an IOL in those children should
be very high, no classic in-the-bag approach should
be used, and aphakia is preferred when there is any
doubt regarding activity of inflammation.

Reactivation of uveitis has not been reported in
any of the previously published cases. However, 2
of the patients reported in this article suffered a re-
occurrence after initial control of the inflammation.
Those relapses were treated with a combination of
a repeated course of systemic macrolide antimicro-
bials and a low dose of topical steroids, which was
slowly tapered.

A strength of this study is that we provide ad-
ditional information on many newborns with Spiro-
plasma-induced cataracts and uveitis in a multicentric
cooperation. This additional information adds to the
known information on the topic, therefore strength-
ening the generalizability of the data.

A limitation of this study is that we cannot give
a clear mechanism of the infection with Spiroplasma
spp., but our findings could serve as a basis for fur-
ther research to enlighten this process. A standardiza-
tion of the diagnostic approach can make diagnosis
easier and will help in giving those children the ap-
propriate treatment.

The genus Spiroplasma belongs to the class Mol-
licutes, which contains only bacteria without a cell
wall. Spiroplasma spp. can be found on plants, in in-
sects, or crustaceans (20). Spiroplasma spp. are symbi-
onts of ticks and are transmitted vertically from the
female tick to her eggs (21). S. ixodetis was first de-
scribed in Western blacklegged ticks (Ixodes pacificus)
in Oregon, USA (22), and has since been identified in
other tick species, such as I. ricinus and Dermacentor
marginatus (23). Several studies have found a hetero-
geneous geographic distribution of the presence of
Spiroplasma spp. in harvested ticks (24-26).

Spiroplasma spp. is not generally considered
a human pathogen, but several reports of human
disease caused by Spiroplasma spp. have been docu-
mented (11-15,27-30). The first reported human in-
fection with Spiroplasma spp. in a premature child
with unilateral cataract and uveitis occurred within
a prospective study examining lens material from
a series of infant cataracts that were not hereditary
in origin (11). Since then, further cases of coincident
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progressive cataract and granulomatous uveitis be-
cause of infection with Spiroplasma spp. in neonates
have been published (12-17). We identified a small
number of reports on systemic infections with Spiro-
plasma spp. occurring in immunocompromised pa-
tients (27,29,30). One case in an elderly woman (28)
led to the suggestion of advanced age as a possible
cause of relative immunosuppression. In addition, 1
report identified Spiroplasma spp. in a series of per-
sistent root canal infections (31).

A derivative of a related species, S. mirum, known
as suckling mouse cataract agent (SMCA), has been
used in experimental eye models. In those models,
injection of SMCA into the brain of newborn rodents
caused inflammatory eye disease, microphthalmia,
and structural defects of cornea, lens, and retina. In
adult animals, no disease could be induced (32-34).
Those findings confirm the preference for the eye as a
target organ and agree with the reports of uveitis and
cataracts in newborns caused by S. ixodetis.

The exact mode of infection in the patients re-
viewed in this article is unclear. In the first pub-
lished case and in cases 9 and 10, a maternal in-
fectious disease was noted during the pregnancy.
In patient 9, a Mycoplasma infection was suspected.
Mycoplasma also belongs to the class Mollicutes
and therefore could have been a misdiagnosis of
an infection with a relative of Spiroplasma spp. In
patients 8 and 11, there was a positive history of a
tick bite during the pregnancy, as well as a wasp
sting in case 11. That history demonstrates 2 pos-
sible modes of maternal infection: either communi-
ty-acquired or by an arthropod vector (most likely
a tick), but other modes of infection could still be
possible. Those modes of infection may not be mu-
tually exclusive and could lead to a possibly as-
ymptomatic or mild maternal infection.

Because infection is possibly transplacental (11),
both eyes would be equally likely to be affected.
However, of note, the manifestations ranged from
unilateral cases (44.4%) to asymmetric and bilateral
cases (55.6%) in both cataracts and uveitis. We also
found a case of a child from a diamniotic, dichorionic
twin in which the sibling was unaffected (patient 18)
(Appendix 2).

Because S. ixodetis can be cultured from lens tis-
sue of affected infants and positive PCR results are
similarly found in the lens tissue itself, S. ixodetis
might be contained inside the lens, within the bar-
rier formed by the lens capsule. TEM clearly shows
the intracellular location within lens fibers (11,16).
This containment could mean S. ixodetis was already
present before the closure of the lens vesicle (35), as
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described previously (36). However, in animal stud-
ies (32-34), pathological changes in the lens are seen
in rabbits inoculated with SMCA within 48 hours of
birth, which indicates SMCA can penetrate the lens
capsule of an immature lens after birth. Research on
the involvement of S. mirum in transmissible spongi-
form encephalopathies has shown Spiroplasma spp.
use curli-like fibers to drill into the cell wall (37).
There may be a similar pathway enabling S. ixodetis
to perforate the lens capsule. Because Spiroplasma spp.
have been proven to cause cataracts in both newborn
humans (11-17) and newborn animals (32-34), it is
possible the ability to invade the lens is limited to a
certain period, probably related to the immaturity
and thickness of the lens capsule at the time of infec-
tion (35). Both pathways of infection, either before
closure of the lens vesicle or by penetration of the im-
mature capsule, are not mutually exclusive.

Factors such as timing of the infection, genetic
susceptibility, the inoculum of S. ixodetis, host im-
mune responses, or differences in the local microen-
vironment could influence the development and se-
verity of the disease. To better study those factors and
further characterize the disease, we are setting up a
prospective study with a standardized diagnostic and
treatment approach. This prospective study might
generate more robust data on the performance of the
different diagnostic modalities and can help in de-
veloping a targeted quantitative PCR, which would
make diagnosis easier.

Because of the rarity of these manifestations, we
suggest considering S. ixodetis along with the organ-
isms implied in the TORCH acronym in the diagnos-
tic workup of cataracts and uveitis in infants. Analy-
sis of lens material with 165-trRNA PCR, culture, and
TEM is crucial to confirm the diagnosis.

Additional members of Spiroplasma Infantile Cataract
Group who contributed data: Monika Andrassi-Darida,
Andreea Ciubotaru, Margot Denier, Eugen Domann,
Christina Gerth-Kahlert, Nils Olav Hermansen, Can Im-
irzalioglu, Frank Imkamp, Melanie Jager, Wolf
Alexander Lagreze, Fabienne Lomprez, Anne-Claude
Madkaud, Gerd Magdowski, Gilles Martin, Alexandre
Matet, Veerle Matheeussen, Rotraud Saurenmann,
Christian Schultz, Annerose Serr, Anne Regine Skogen,
H. Stevie Tan, Robin van Houdyt, Jarne M van Hatte,
Franziska Zucol.
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