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“PRIMUM NON NOCERE – FIRST DO NO HARM“

                     Prof. Carlos A. Guzmán, department of Vaccinology and Applied Microbiology

The central question that Carlos A. Guzmán, head of 

the Vaccinology department, asks himself is: “What do 

we need to promote protection – what type of immune 

response is required for a vaccination to give us reliable 

and long-term protection against a specific pathogen?“ 

In order to answer this question, Carlos A. Guzmán and 

his team try to understand the host response mecha-

nisms triggered by a pathogen – or by a vaccine. “We 

need to investigate the underlying processes, as we 

have learned that a strong immune response is not 

sufficient for the success of the vaccination,“ stresses 

the vaccinologist. “The response must not only be 

strong, it must also fit well terms of effector mecha-

nisms needed to achieve protection.“ 

He learns what a 

suit-

able 

response looks 

like from sick patients, 

because the immune system of a host 

that is effectively combating an infection triggers 

the appropriate effector mechanisms. The search for 

vaccines, then, begins at the hospital. This is where the 

researchers look for key pathogens in the patients, as 

well as new clinical markers that reveal how the immune 

system responds to the pathogen attack. The goal is to 

establish new immunization strategies that help us to 

develop more effective and safe vaccines, which make us 

resistant against infectious diseases. 

In addition, the researchers of Carlos A. Guzmán‘s team 

are also in search of new ways of delivering vaccines. 

His vision is to no longer inject vaccines under the skin, 

instead delivering them where the pathogens attack – for 

example, on the mucosal membranes.

THE ICING ON THE VACCINE CAKE

“This is what you could call the icing on the vaccine 

cake,“ says Carlos A. Guzmán. In practice, this would 

be a vaccination via a nasal spray. This works exactly 

like, for example, the nasal spray that we use when 

we have a cold, to unblock the nose. Except instead 

of preventing the swelling, the fine spray presents a 

sub-cellular component of the pathogen to the local 

immune system within the nose.  

The response after intranasal vaccinations is surpris-

ing: the immune system develops local defensive 

Vaccination is the most cost-efficient strategy to prevent infectious diseases. The art of the vaccine researcher lies in 

finding substances that prevent us from falling ill with diseases such as flu, polio, rubella, tetanus, diphtheria or typhus. 

The immune system sounds the alarm and then writes a molecular response protocol. In the event of an actual attack, the 

defence protocol can be rapidly and effectively activated, even after many years.

GATEKEEPERS FOR PATHOGENS – VACCINES

k Vaccines

Preparation – typically 

derived from patho-

gens – that activates 

the immune system 

against these specific 

pathogens in order to 

protect hosts against 

infection.

k Mucous membrane

Protective coating that 

covers the inside of 

hollow organs.
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mechanisms against the potential 

pathogen in the nasal tissues – as is 

to be expected. However, research-

ers find the so-called antigen-

specific cells not only in the nose, 

but also throughout the entire body. 

Antigen-specific cells are used by 

the immune system to remember 

a disease.”The case is not the 

same conversely,“ he adds, “If we 

vaccinate with a needle, we find no 

immune response at the mucosal membranes.” This 

makes vaccines less effective, because pathogens can 

still colonize the mucosal niche despite maintaining 

the risk thereby of horizontal transmission to suscep-

tible non-vaccinated contacts. 

k Antigen-specific 

cell

Defensive cells of the 

immune system that 

react to a specific 

sub-cellular component 

of the pathogen – the 

antigen.

k Immune system

Defensive system of 

multicellular organisms 

that prevent or rectify 

the damage caused by 

pathogens or dysfunc-

tions of the body.

Whether the vaccine is delivered via syringe or nasal 

spray – the development of any new vaccine requires 

extensive and prolonged research. If a candidate 

shows promise, it needs to be investigated in a long 

series of tests. “We need to develop new strategies 

in order to shorten this protracted and cost-intensive 

phase,“ explains Carlos A. Guzmán. “One approach 

that we are taking is to humanise the immune sys-

tem of mice. This is an attempt to trigger immune 

responses with a high predictive value.“ The fact that 

a vaccine is successful in mice is no indication that it 

will be successful in humans. As similar as our genes 

are   there are significant differences in the immune 

responses of mice and humans. “With this approach 

our research turns full circle: we return to the clinic. 

However, this time not with the purpose of examining 

sick patients, but to prevent new illnesses.“


