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vielen Dank fur Ihr Schreiben vom 2.1.2010, das uns von Frau Kalweit weitergeleitet wurde.
Gerne erlautern wir Ihnen nochmals die Position von UNICEF zum Thema Impfen. Als
Kinderhilfswerk der Vereinten Nationen ist es unsere Aufgabe, die Lebensbedingungen fur
Kinder in Entwicklungslandern langfristig und nachhaltig zu verbessern. Bei der Ermittiung
von Krankheiten, Praventionsmoglichkeiten und Behandlungstherapien richtet sich UNICEF
nach den Erkenntnissen und Vorgaben der Weltgesundheitsorganisation WHO.

Die Existenz von bakteriellen Erregern (Mikroben) und viralen Erregern (Viren) ist
wissenschaftlich belegt. Jeder kann sich in der einschiagigen Fachliteratur darlber
informieren. Fiir uns steht aulter Frage, dass diese Erreger Krankheiten verursachen.
Tetanus (Wundstarrkrampf) wird durch das Bakterium Clostridium tetani ausgelost. Durch
Schutzimpfungen sind Tetanus und andere Krankheiten wirksam zu bekampfen.

in Deutschland und anderen Industrielandern ist Impfen heute ein Mittel unter anderen, um
Krankheiten vorzubeugen. Daher besteht in Deutschland die Impffreiheit. In Entwicklungs-
landern hingegen sind umfassende Schutzimpfungen nach wie vor unverzichtbar. Denn nicht
nur die mangelhaften hygienischen Verhaltnisse, sondern auch der insgesamt schiechtere
Gesundheitszustand der Kinder fuhren dazu, dass Infektionen schneller entstehen und sich

verhearend auswirken.

Neuartige Impfseren sowie neue Erfahrungen und Erkenntnisse mit Impfungen haben das
Schadensrisiko beim Impfen erheblich verringert. In der Regel sprechen nur sehr schlimme
akute Erkrankungen eines Kindes gegen eine Impfung. In jedem Einzelfall wird jedoch
gepriift, ob ein Kind geimpft werden kann oder nicht. Gegner von Impfkampagnen kritisieren
oft, dass in einigen Impfseren Thiomersal als Konservierungsstoff verwendet wird.
Thiomersal enthalt Quecksilberethyl - kein Quecksilbermethyl. Im Gegensatz zu Quecksilber-
methyl wird Quecksilberethyl nicht im Kérper eingelagert, sondern ganz normal durch den
Darm ausgeschieden. Auch ist die Halbwertszeit von Quecksilberethyl mit nur einer Woche
sehr gering. Ein von der WHO eingesetztes Beratungskomitee fur Impfsicherheit hat daher

den Einsatz von Thiomersal als Konversierungsstoff genehmigt.

Anbei senden wir Ihnen zwei Artikel zum Thema Tetanus. Fur weitere Fragen, Berichte und
Quellennachweise kdnnen Sie sich an die Weltgesundheitsorganisation WHO oder auch an

das Robert-Koch-Institut wenden.



Die Adressen lauten:
e« WHO-ECEH Bonn, Gérresstralie 15, 53113 Bonn, Tel.: (0228) 2094-0, Fax: +(0228)
2094-201, info@ecehbonn.euro.who.int, http://www euro who.int/ecehbonn.
« Robert-Koch-Institut, Postfach 65 02 61, 13302 Berlin, Tel.: 030/18 754-0, Fax: 030/

18 754-2328, www.rki.de

Grundsatz und Information
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Chapter 27

Tetanus Toxoid

STEVEN G. F. WASSILAK » MARTHA H. ROPER =
TRUDY V. MURPHY = WALTER A. ORENSTEIN

Tetamus s umicgee among Jisseess (o
which inmunization iz routinely recom-
mendad hecause ir is not commumicahle,
Closendem terani, the causative agent of
tetanus, & widespread in the environment;
ey aninads i addition o humans can
harbor and excrere the organism and i
spores. When spores of (2 tekand are introduced info the anaer-
ohicthypeoacrohic conditions found i devitalized vissue or
punictures, they perminare to veserative hacilll thar laberare
toxine The clinical [rreser Ak resulis fromn the acbirmes of rhis
towin on the central nervous system (CNS) Meny anl
species besides bimans are susceptible o the disease,

The cliniea] churactenstics of letanus were recognized as
dizsriner early in humman history because of the constancy and
severity of the symprams in animals and humans, Although
the first medical desenption appears o de woungs of
Hippoerares, the eriology af resanns was unknown unril 1854,
Carle and Rarrone’ demonsmrated that, when the contents of
a pustule trom a taral human case were injected into sclatic
nerve an o rablne medel, e tygueal semptoms ol tetinee
resulted: the dlzease could subsequently be passed o other
rabkits from infecred rervous tissue. Inoculation of soil sam-
ples imee animals alse resulied in ety Graomepositive
bacilli often were moted i the exudare ar the inocularion sire
Tt generally not in oervous tesoe, leading Micokies” o
hyporhesize thar a poison produced ar the site of inocalation
led to the nervons systern symptomez. I TES6, spore-fonming
Facalli were observed mthe exudare obtauined from o T
case. In T88Y, the spores of C. teaani, In contrase to the vep-
elative organisins, were shown fsoamvive heating and m per-
minare under anacrobic conditions; ingection of pure cultrs
reproducibhy cansed the disease in animals.! After identifica-
v sl parification of the wsin in 1830, epemed inocila-
tion of animals with minure quantities of toxin led 1o the
prodiscrion in survivors of antibodies thar neurralized the
effects of che wein.” Preparations of antbodies decived fronm
antmal sera, partealarly from horses, became the first means
Lo preventl i|r1|,E Treal Lelanus. Tl‘n?' l'.l,ll!"f'lil'lfl"l'll'l of these eforrs
was in the preparation of “anarcxin"—chemically inacti-
vared rowin, now rermed a roxoid—in 1924, Toxoid induced
uctive ity gt the disease before eposone

The impetus o prevent etnus hroogh immonzecon
originared from the scriking and highly facal disease in horh
induserialized and developing nations, predominantly asso-
ciated with imjunies w otherwase healthy persons, end par-
ticularly during milicary conflicrs. In the developing world,
the continuing healrh burden tram reranis is largely among
necnutes, Provention of wetnous i now almost universally
achievable by use of highly immunogenic and safe oxaid-
containimg vaccines, Tetans ulao cun be prevented or maod-

ified by use of exopenous ancibedy.

Backgmunq
Clinical Description

Although the cobaton penod for ietanus hus been
repoered o vary from | day ro several moncha following o
wound, the mmornity of ceses occur withm 3 days ta 3 weeks
after inoculation of spores. In the United States during 1998
o 2000, the median interval between the injury and onser
of teranus was 7 days (range O w 112 days) for 89 non-
neonatal eases with reported information. The time berween
injury wend e onsen ol spoaptoms wis 30 dies or lew for 94%
of the cases, and 2 days or less for 12% of the cases.”

There is a direct relationshin between the siee of inecula-
tiom andd che meubatn penod, with the longest insenvals
oecurting after injurics farthest from the CNE; injusies of the
Fiesd srnd veonk gl:rlrl:l"'!.- are ssociated with the shiortesy
incubarion periods. ™" As histarically nored, the incubarion
period is mversely relared ro severity of illness,"™ " and rhe
smcuburtion perod Tas been consadered one of the best prog-
nostle indicators. ™ Incubarion periods of 10 days or more
rerd to resule in mild disease, whereas incuharion periods
within 7 days of mjary tend to result i mone sevens disese.

Three elinical syndromes are assoclared with reranus
wifection: (1) Tocalized, {2) gn-l'n.-"li_ﬂi'.-n'], aned {3) i_£-|_5||;r|_||._ o
Localized reranus, which is unusual in humans, consists of
spasm ot muscles in a confined area close to the sire of the
arjury. " Panful coneractions may persist for several weeks
ro months before gradually subsiding. Localized disease is

thewghe ro occur when rransport of roxine procuced at the

All material in this chapter @2 i the public domain, with the exceprion ot any besrowed tigures or mbles, 45
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Tetanus :
Tetanus is an acute, often fatal, disease caused by an : -
exotoxin produced by the bacterium Clostridium tetani. L Tetanus \\
It is characterized by zeneralized rigidity and convulsive 2 » First described by Hippocrates
spasms of skeletal muscles. The muscle stiffness usually : * Eticlogy discoversd in 1884 by .
involves the jaw {lockjaw) and neck and then becomes : Carle and Rattone
generalized. Yy sk ook by
: during World War |
Although records from antiquity (5th century BCE) contain = © s Tetanus tonoid first widely used
clinical descriptions of tetanus, it was Carle and Rattone during World War Ii
in 1884 who first produced tetanus in animals by injecting l\u Sl ot~y -
them with pus from a fatal human tetanus case. During :
the same vear, Micolaier produced tetanus in animals
by injecting them with samples of soil. In 1889, Kitasato
. isolated the organism from a human victim, showed
. ":@;Jn that it produced discase when injected into animals,
el and repurted that the toxin could be neutralized by
< S specific antibodies. In 1897, Nocard demonstrated the
g protective effect of passively transferred antitoxin, and
- passive immunization in humans was used for treatment
and prophylaxis during World War 1. Telanus toxoid was
developed by Descombey in 1924, It was first widely used
during World War Il.
I.‘Jﬂsh_-lrdmm tetani . . ;& = N
. fetani is a slender, gram-positive, anaerchic rod that : !
may develop a terminal spore, giving it a drumstick 'mn":#ﬂl’“l "positive, spore- '
appearance, The organism is sensitive to heat and cannot ; « Spores found in soil, animal
survive in the presence of oxygen. The spores, in contrast, feces: may persist for months to
are very resistant to heat and the usual antiseptics. They b '
can survive autoclaving at 249.8°F (121°C) far 10-15 : 'zmo?gﬂapﬂf““““ - EE]
minutes. The spores are also relatively resistant to phenol « Tetancepasmin sstimaisd
and other chemical agents. T human lethal dose = 2.5 ng/kg /,'

The spores are widely distributed in soil and in the
intestines and feces of horses, sheep, cattle, dogs, cats,
rats, guinea pigs, and chickens. Manure-treated soil may
contain large numbers of spores. In agricultural areas,
a significant number of human adults may harbor the
organism. The spores can also be found on skin surfaces
and in contaminated heroin.

C. tetani produces two exotoxins, tetanolysin and tetano-
spasmin. The function of tetanolysin is not known with
certainty. Tetanospasmin is a neurotoxin and causes the
clinical ' manifestations of tetanus. On the basis of weight,
tetanospasmin is one of the most potent toxins known.
The estimated minimum human lethal dose is 2.5 nano-
grams per kilogram of body weight (a nanogram is one
hillionth of a gram), or 175 nanograms for a 70-kg (1541b)
human.
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