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Antimicrobial agents (antibiotics and antifungal agents) are active against bacteria 
or fungi. Antiviral agents are active against viruses. Commonly the antimicrobial 
agents work specifically against some types of bacteria, fungi or viruses. Thus, the 
diagnosis should be confirmed by microbiological testing, e.g. microscopy, culture 
and susceptibility testing, etc. However, when the patient is severely ill, there is no 
time to wait for the results. Then, immediate antimicrobial therapy, so-called empir-
ical therapy, is administered which is based on evidence-based recommendations of 
expert medical societies (“guidelines”).

Overuse of antimicrobial agents leads to development of bacterial resistance. 
Thus, antimicrobial agents, antibacterial agents in particular, should be used only 
when the infection is due to bacterial pathogens.

10.1  Antibacterial Agents

Antibiotic are produced classically by microorganisms, e.g. the fungus Penicillium 
produces penicillin, and acremonium produces cephalosporins. Penicillins and 
cephalosporins have a similar core structure, the beta-lactam ring. The compounds 
are the basis of many new antibiotics commonly used for treatment of infections. 
Other antibiotics are glycopeptides or aminoglycosides.
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Chemotherapeutics are antimicrobial compounds that are chemically produced. 
Examples are trimethoprim or quinolones.

The commonly used antibiotic classes are:

• Beta-lactam antibiotics (penicillins, cephalosporins, carbapenems)
• Quinolones
• Macrolides
• Glycopeptides

There are different modes of action for antibiotics:

• Inhibition of cross-linking of the cell wall components (beta-lactam antibiotics, 
glycopeptides)

• Inhibition of protein synthesis (aminoglycosides, macrolides)
• Interaction and inhibition of DNA transcription (quinolones)

Beta-lactam antibiotics are the most commonly used antibiotics. The most com-
monly used penicillins are penicillin V, piperacillin, amoxicillin and amoxicillin 
combined with clavulanic acid. The most commonly used cephalosporins are cefu-
roxime, cefamandole, cefoxitin, cefalexin, mecillinam, cefotaxime, ceftriaxone, 
cefepime and cefpirome and carbapenems are meropenem and imipenem. Beta- 
lactam antibiotics are well tolerated, and some can be used safely in pregnancy.

Other antibiotics are macrolides (erythromycin, azithromycin, roxithromycin, 
clarithromycin), clindamycin, fusidic acid, fosfomycin and oxazolidinones.

10.2  Antibiotics in Pregnancy

Generally, there are no prospective studies of the use of antibiotics in pregnancy. 
However, there are more than 50 years’ experience in the use of some beta-lactam 
antibiotics in pregnancy as well as of macrolides erythromycin and josamycin. They 
are therefore classified as safe for use in pregnancy. For newer substances (e.g. oxa-
zolidinone, fosfomycin), there is less experience. Tetracyclines, aminoglycosides 
and oxazolidinones must not be used in pregnancy.

When taking antibiotics during pregnancy, the advice of prescribing doctors and 
drug information must be observed.

10.3  Side Effects of Antimicrobial Agents

The most frequent are abdominal pain and diarrhoea caused by irritation of the 
intestinal flora, nausea and vomiting.

Rash is an occasional side effect. Antibiotic may sometimes act as a so-called 
hapten during a viral infection. This causes rash, but does not occur without virus 
infection. The most common form of allergy is an urticarial rash. This sort of rash 
has been distinguished from the allergy.
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The most severe form of allergy is anaphylaxis. Anaphylaxis may occur with 
penicillins and cephalosporins. Anaphylaxis is a very rare, acute allergic reaction 
with very low blood pressure and respiratory distress. This emergency situation 
with shock and respiratory distress happens when antibiotics are intravenously 
administered.
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