
IMPFUNGEN GEGEN COVID-19 
FÜR KINDER UND 

JUGENDLICHE
HERBERT GRUNDHEWER

SEPTEMBER 2021



Dr. Herbert Grundhewer

Niedergelassener Kinder- und Jugendarzt in Berlin-Spandau bis Ende 2020

Arzt für Impffragen und Infektionsschutz im Bezirksamt Spandau seit 2021

Leitender Arzt im Berliner Impfzentrum Messe seit 2021

Als Vertreter des BVKJ :
Mitglied des Berliner Impfbeirates
Mitglied der NaLi AG Masernelimination
Mitglied der Kommission für Infektionsfragen und Impfungen der DAKJ

Interessenkonflikt: keiner

Dr. Herbert Grundhewer 27.9.21



ÜBERSICHT

• AKTUELLE KRANKHEITSZAHLEN

• CORONA-INFEKTIONEN BEI KINDERN

• IMPFSTOFFE: ENTWICKLUNG, WIRKUNG, NEBENWIRKUNG

• EMPFEHLUNGEN DER STIKO

Dr. Herbert Grundhewer 27.9.21



Fallzahlen Corona-Infektionen in den 
einzelnen Altersgruppen
Quelle: Berlin.de Lagebericht vom 22.9.21 

AKTUELLE ERKRANKUNGSZAHLEN BERLIN
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CORONA-
INFEKTIONEN BEI 
KINDERN

• Bundesweite Zahlen aus dem 
Covid-19-Survey und Pediatric 
Inflammatory Multisystem 
Syndrom (PIMS)-Survey

• Zeitraum: 27.5.20-19.9.21

• Quelle: www.dgpi.de

Covid-19-Survey PIMS-Survey

Stationäre Behandlung 1819 418

Intensivstation 88 (5%) 221 (53%)
vorwiegendes Alter 36% unter 1 Jahr 65% zwischen 3 

und 11 Jahren

Begleiterkrankungen 27% 16%
Restsymptome bei 
Entlassung

27%, 
kaum 
Folgeschäden

26%; 
Folgeschäden 
<10% (Herz)
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SEKUNDÄRE FOLGEN DER CORONA-PANDEMIE

• Verlust von strukturiertem Tagesablauf und sozialen Kontakten

• Zunahme von Adipositas etc.

• Lernstörungen

• Entwicklungsstörungen (Sprache, Bewegung etc.)

• Psychiatrische Störungen haben zugenommen:

• Depressionen

• Essstörungen
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• Organschäden
• Andauernder Geruchsverlust, Atemnot bei Belastung ….

• Chronisches Erschöpfungssyndrom (Fatigue) nach Viruserkrankung
• Erschöpfung, Belastungsintoleranz,  Müdigkeit und Antriebslosigkeit

• Symptomverschlechterung nach geringer Anstrengung

• Schlaf- und Konzentrationsstörungen

• Krankheitsdauer >3Monate
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LANGDAUERNDE FOLGEN EINER CORONA-INFEKTION



IMPFSTOFFE, ZUGELASSEN AB 12 JAHREN

mRNA-Impfstoff: Zahl der 
Impfungen

Impf-
abstand

Stiko-
Empfehlung

Comirnaty / 
Biontech*

2 3-6 Wochen ja

Spikevax / 
Moderna

2 4-6 Wochen ja
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* Von STIKO wegen größerer Erfahrung bevorzugt
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on NDV are of interest because this virus grows to high titres in eggs, 
and the vectors could be produced using the global influenza virus 
vaccine pipeline. In contrast to measles and the VSV vectors, they are 
likely to be safe enough to administer intranasally, which could result 
in mucosal immunity.

Inactivated virus vectors
Some SARS-CoV-2 vaccine candidates that are currently under devel-
opment rely on viral vectors that display the spike protein on their 
surface but are then inactivated before use32 (Fig.!3j). The advantage 
of this approach is that the inactivation process renders the vectors 
safer because they cannot replicate, even in an immunocompromised 
host. Using standard viral vectors, the amount of antigen that is pre-
sented to the immune system cannot easily be controlled; however, 
in inactivated vectored vaccines it can be readily standardized—as is 
the case for inactivated or recombinant protein vaccines. Examples 
of inactivated virus vectors include NDV-based vaccines that display 
the spike protein on their surface—which can be produced in a similar 
manner to influenza virus vaccines54—as well as rabies vectors32. These 
technologies are currently in the preclinical stage.

DNA vaccines
DNA vaccines (Fig.!3k) are based on plasmid DNA that can be produced 
at large scale in bacteria. Typically, these plasmids contain mammalian 
expression promoters and the gene that encodes the spike protein, 
which is expressed in the vaccinated individual upon delivery. The great 
advantage of these technologies is the possibility of large-scale produc-
tion in E. coli, as well as the high stability of plasmid DNA. However, DNA 

vaccines often show low immunogenicity, and have to be administered 
via delivery devices to make them efficient. This requirement for deliv-
ery devices, such as electroporators, limits their use. Four different 
DNA vaccine candidates against SARS-CoV-2 are currently in phase I/
II clinical trials32 (Fig.!4).

RNA vaccines
Finally, RNA vaccines (Fig.!3l) are a relatively recent development. 
Similar to DNA vaccines, the genetic information for the antigen is 
delivered instead of the antigen itself, and the antigen is then expressed 
in the cells of the vaccinated individual. Either mRNA (with modifica-
tions) or a self-replicating RNA can be used. Higher doses are required 
for mRNA than for self-replicating RNA, which amplifies itself55, and 
the RNA is usually delivered via lipid nanoparticles (LNPs). RNA vac-
cines have shown great promise in recent years and many of them are 
in development, for example for Zika virus or cytomegalovirus. As 
potential vaccines against SARS-CoV-2, promising preclinical results 
have been published for a number of RNA vaccine candidates43,56–58: 
Pfizer and Moderna currently have candidates in phase III trials (Fig.!4, 
Tables!1, 2), CureVac and Arcturus have candidates in phase I/II trials, 
and a vaccine candidate from Imperial College London and the Chinese 
Liberation Army is in phase I trials32,59,60. Advantages of this technology 
are that the vaccine can be produced completely in!vitro. However, the 
technology is new, and it is unclear what issues will be encountered 
in terms of large-scale production and long-term storage stability, 
because frozen storage is required. In addition, these vaccines are 
administered by injection and are therefore unlikely to induce strong 
mucosal immunity (Fig.!2).

Replication-competent vector vaccines 
can propagate to some extent in the 
cells of the vaccinated individual and 
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Fig. 3 | Vaccine platforms used for SARS-CoV-2 vaccine development.  
a, A schematic of the structural proteins of the SARS-CoV-2 virion, including  
the lipid membrane, the genomic RNA covered by the nucleoprotein on the 
inside, the envelope and matrix proteins within the membrane, and the spike 
protein on the surface of the virus. b, The structure of the spike protein; one 
monomer is highlighted in dark brown and the RBD is shown in red. c–l, Current 

SARS-CoV-2 vaccine candidates include inactivated virus vaccines (c), live 
attenuated vaccines (d), recombinant protein vaccines based on the spike 
protein (e), the RBD (f) or on virus-like particles (g), replication-incompetent 
vector vaccines (h), replication-competent vector vaccines (i), inactivated 
virus vector vaccines that display the spike protein on their surface ( j), DNA 
vaccines (k) and RNA vaccines (l).
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Wirkungsweise von mRNA-Impfstoffen
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exploratory work on vaccine design and evaluation in animal models, 
which can take years. This is then followed by a stage in which more 
formal preclinical experiments are conducted, a process for vaccine 
production is designed and formal toxicology studies are performed; 
this stage can also last for several years. Next, an application for an 
investigational new drug is filed and phase I clinical trials (testing in 
fewer than 100 individuals; approximately 2 years) are performed to 
generate an initial safety profile of the vaccine candidate and to obtain 
preliminary immunogenicity data. If the results are promising and 
funding is available, a vaccine candidate is then moved into phase II 
clinical trials (testing in a few hundred individuals, also lasting about 
2 years) to further investigate immunogenicity and to determine an 
appropriate dose and optimal vaccine regimens. If the results of phase 
II trials are encouraging, the decision might be made to move forward 
with very costly phase III clinical trials (in thousands of individuals; 
approximately 2 years) in which efficacy and safety are evaluated. If the 
outcome of phase III trials meets the pre-defined end!points, a biologics 
license application is filed with regulatory agencies (for example, the 
United States Food and Drug Administration (FDA) or the European 
Medicines Agency). The licensing process can take another 1–2 years, 
especially if additional data are requested. Importantly, because it is 
very expensive, the overall process of vaccine development is slowed 
by economic risk assessment at every step. Vaccine development pro-
gresses through these stages only if the developer is convinced that 
the data are promising, that the risk of failure is relatively low and that 
there is (still) a market for the vaccine.

The SARS-CoV-2 pandemic has required rapid action and the devel-
opment of vaccines in an unprecedented timeframe (Fig.!1b). Data 
from the preclinical development of vaccine candidates for SARS-CoV 

and MERS-CoV enabled the initial step of exploratory vaccine design 
to be essentially omitted, saving a considerable amount of time. In 
many cases, production processes were simply adapted from those 
of existing vaccines or vaccine candidates, and in certain cases pre-
clinical and toxicology data from related vaccines could be used. As 
a result, the first clinical trial of a vaccine candidate for SARS-CoV-2 
began in March 2020 (NCT04283461). Trials were designed such 
that clinical phases are overlapping and trial starts are staggered, 
with initial phase I/II trials followed by rapid progression to phase III 
trials after interim analysis of the phase I/II data. Currently, several 
manufacturers have already started the commercial production of 
vaccines—at risk—without any results from phase III trials. Although 
the licensure pathways are not yet completely clear, it is possible that 
reviews could be expedited and that vaccines could even be approved 
through an emergency use authorization. The FDA has released a 
guidance document for the development and licensure of SARS-CoV-2 
vaccines, which—as well as providing additional details—states that 
an efficacy of at least 50% will be required31. It is very important to 
point out that moving forward at financial risk is the main factor that 
has enabled the accelerated development of SARS-CoV-2 vaccine 
candidates, and no corners have been or should be cut in terms of 
safety evaluation.

Although vaccine development is moving forward at an unparalleled 
speed, there are still many open questions. It is likely that two doses of 
a vaccine will be required, with booster doses potentially necessary at 
later time points; in this case, at least 16 billion doses will be needed 
to meet the global demand. Many of the vaccines that are described 
below are being developed by entities that have never brought a 
vaccine to market, or use technologies that have never resulted in 
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Fig. 1 | Traditional and accelerated vaccine-development pipelines. 
Traditional vaccine development can take 15 years or more, starting with a 
lengthy discovery phase in which vaccines are designed and exploratory 
preclinical experiments are conducted. This is usually followed by a phase in 
which more formal preclinical experiments and toxicology studies are 
performed and in which production processes are developed. During this 
process an investigational new drug (IND) application is filed and the vaccine 
candidate then enters phase I, II and III trials. If, when phase III trials are 
completed, the predetermined end!points have been met, a biologics licence 
application (BLA) is filed, reviewed by regulatory agencies and finally the 

vaccine is licensed. After that point, large-scale production begins. Vaccine 
development for SARS-CoV-2 is following an accelerated timeline. Because of 
knowledge gained from the initial development of vaccines for SARS-CoV and 
MERS-CoV, the discovery phase was omitted. Existing processes were adopted, 
and phase I/II trials were started. Phase III trials were initiated after the interim 
analysis of phase I/II results, with several clinical trial stages running in parallel. 
In the meantime, vaccine producers have started the large-scale production of 
several vaccine candidates, at risk. The exact pathway by which these vaccine 
candidates will be licensed—for example, through an initial emergency use 
authorization—is not yet clear.
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Zulassungsverfahren der Pandemie-Impfstoffe
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WIRKUNG     UND         UNERWÜNSCHTE WIRKUNGEN

• Sehr guter Schutz vor leichten und 
schweren Corona-Infektionen

• 2 Wochen nach der 2. Impfung

• Ausnahmen: starke Immunsuppression

• Gelegentlich leichte Infektionen bei 
Geimpften

• Häufig

• Abgeschlagenheit, grippeartige 
Beschwerden: häufig und harmlos

• Rötung der Haut und Schwellung am Arm: 
kommt vor, harmlos

• Selten

• Schwere allergische Reaktion: selten

• Herzmuskelentzündung
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HERZMUSKELENTZÜNDUNGEN

Überwiegend männliche Personen 
unter 30 Jahre

Häufigkeit:

• Berlin: zu erwarten 8 Erkrankungen, davon 
7x bei Jungen; 1x bei Mädchen

• Auftreten meist 5-6 Tage nach der 2. 
Impfung

Auch Folge einer Corona-Infektion

• Symptome:

• Herzrasen, Schmerzen im Brustkorb

• Verminderte Leistungsfähigkeit, 
Atemnot

Abklärung durch Hausarzt

1 Woche keinen Leistungssport zu 
Prophylaxe
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EMPFEHLUNGEN DER STÄNDIGEN IMPFKOMMISSION

Empfehlung im Kontext einer Pandemie, keine Standardimpfempfehlung

Impfziele: direkte und indirekte Folgen einer Corona-Infektion in der 
Altersgruppe verhindern
• Empfehlung für alle ab 12 Jahren
• Besonders empfohlen: für Jugendliche mit Vorerkrankungen oder wenn 

Kontakt zu Personen mit hoher Gefährdung (beruflich, zuhause)

Zugang und Teilhabe an Bildung etc. soll nicht abhängig von Impfstatus gemacht 
werden.
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IMPFABLAUF UND EINWILLIGUNG

• Impfungen beim Kinderarzt, Hausarzt oder in den Impfzentren Messe / Tegel 
möglich

• Zustimmung und Anwesenheit eines Elternteils erforderlich, bis 16 Jahre
• Ab 16 können Jugendliche selbst zustimmen.
• Kinder und Jugendliche müssen freiwillig zustimmen, keine Impfung wider 

den Willen des Kindes

• Gleichzeitige / versetzte Gabe von anderen Totimpfstoffen möglich
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WEITERE 
INFORMATIONEN

•www.zusammengegencorona.de/
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Vielen Dank für Ihre Aufmerksamkeit

Dr. Herbert Grundhewer 27.9.21 Quelle: Berliner Morgenpost 21.9.2021


