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An important part of our defence against infection is
preventing infectious agents from getting under our skin.
A couple of square metres of skin is all that stands between us and a world of

infectious and toxic agents. The skin is our first line of defence against

infection. This defence has several parts (1–3). The first physical barrier to

foreign microbes is the stratum corneum. Its acidic environment with few trace

metals makes life challenging for intruding microbes. In addition, commensal

microbes – the normal flora – secrete antimicrobial peptides that drive away

foreign intruders (4). If infectious agents pass through the stratum corneum

into the epidermis itself, the skin cells promptly detect them and initiate an

immune response through the secretion of antimicrobial peptides, cytokines

and chemokines. The skin is usually able to distinguish between harmless

normal flora and pathogenic microbes.

Only when the skin barrier is breached do we realise its importance. A

compromised barrier, as with burns, pressure ulcers, diabetic ulcers and some

skin diseases, significantly increases the risk of local skin infections. Artificial

holes in the barrier can provide a direct route into the body for infectious

agents, such as when non-sterile injections and tattoos introduce dangerous

blood-borne viruses such as HIV, hepatitis B and hepatitis C into the body.

Intravascular catheters and surgical procedures create openings for infectious

agents, while sharp force injuries and bites from snakes and mammals,

including humans, can bring infectious agents and spores into the body.
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Through their stings and bites, insects and other small creatures can introduce

the infectious agents that give rise to malaria, yellow fever, dengue fever, Zika,

borreliosis and a host of other infectious diseases.

«Only when the skin barrier is breached do we realise its
importance»

A breach of the skin barrier is thus one of the main contributing factors to

infectious disease. In this issue of the Journal of the Norwegian Medical

Association, Olsen et al. present the case of a middle-aged woman with an

unusual clinical picture (5). The woman had been bitten on the hand by a cat a

few weeks previously, and it was this important piece of information that led

doctors to the correct, and rare, diagnosis.

The case serves as a reminder that animal bites must be taken seriously (6). The

skin barrier has been breached, and microbes and spores from the animal's oral

cavity and intestines may have passed through the skin. Each millilitre of saliva

can contain billions of microbes. Cat bites are particularly serious as a cat's

small, pointed teeth can penetrate deep into tissue and deposit infectious

agents in tendons, bones and joints. Dogs and cats were responsible for almost

all animal bites treated at the Oslo Accident and Emergency department over a

two-year period (7).

The risk of infection after an animal bite is considerable (8–9). Prevention

starts with thorough cleansing of the wound with soap and water. Any dead

tissue should be removed. Large wounds should be assessed by a surgeon,

preferably a plastic surgeon. Only minor wounds that are recent (less than 8–12

hours old) and on areas other than the hands and feet can be stitched up.

Phenoxymethylpenicillin prophylaxis should be given for four days. If the

patient has previously received primary vaccination against tetanus, but more

than five years have elapsed since the last dose, a single dose of tetanus vaccine

is recommended. If the patient has not received primary vaccination, a more

comprehensive regimen is required (5). If the animal bite occurred abroad, the

risk of rabies must be evaluated and managed as appropriate. The patient

should be followed up frequently to allow any early signs of infection to be

detected.

The management of bites from humans is fairly similar. As the human oral

microflora is different from that of other animals (8), there is no risk of tetanus

or rabies, but broader antibiotic coverage with dicloxacillin for ten days is

required in addition to phenoxymethylpenicillin (9).

«The risk of infection after an animal bite is considerable»

It is essential to treat all wounds to restore the skin barrier. Although injections

administered by the healthcare service are safe, non-sterile injections by drug

users still cause significant spread of hepatitis C virus in Norway. Good hygiene

practices are important during intravascular catheter insertion and surgical

procedures. Infections after animal bites can be prevented (8–9). When

travelling to warmer climes, it is important to prevent mosquito bites with
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protective clothing, mosquito nets and insect repellent; malaria prophylaxis is

also appropriate for some destinations. Here in Norway, tick bites can easily be

prevented when moving through heather, grasses or scrubland: Tuck trousers

into socks, stick to the path and use insecticides with diethyltoluamide (DEET)

(10).

Since skin damage and puncture wounds in healthy skin are important causes

of infection, preserving the skin barrier is an effective defence against infection.

It helps us keep microbes on, but not under, our skin.

LITERATURE

1. Coates M, Blanchard S, MacLeod AS. Innate antimicrobial immunity in the 

skin: A protective barrier against bacteria, viruses, and fungi. PLoS Pathog

2018; 14: e1007353. [PubMed][CrossRef]

2. Harder J, Schröder JM, Gläser R. The skin surface as antimicrobial barrier: 

present concepts and future outlooks. Exp Dermatol 2013; 22: 1–5. [PubMed]

[CrossRef]

3. Grice EA, Segre JA. The skin microbiome. Nat Rev Microbiol 2011; 9: 244–

53. [PubMed][CrossRef]

4. Benestad HB. Ufarlige bakterier beskytter mot farlige. Tidsskr Nor

Legeforen 2017; 137. doi: 10.4045/tidsskr.17.0406. [PubMed][CrossRef]

5. Olsen BC, Stubhaug TT, Berild JD. En kvinne i 50-årene med kjevesperre 

og muskelrykninger. Tidsskr Nor Legeforen 2019; 139. doi:

10.4045/tidsskr.18.0987. [CrossRef]

6. Solheim K. Bitt av pattedyr. Tidsskr Nor Lægeforen 1998; 118: 2613.

[PubMed]

7. Dahl E. Dyrebitt ved Oslo Kommunale Legevakt. Tidsskr Nor Lægeforen

1998; 118: 2614–7. [PubMed]

8. Yaqub S, Bjørnholt JV, Hellum KB et al. Infeksjoner ved bitt. Tidsskr Nor

Lægeforen 2004; 124: 3194–6. [PubMed]

9. Løge I, Tønseth KA. Bittskader og infeksjon. I: Antibiotikabruk i

primærhelsetjensten. Oslo: Antibiotikasenteret for primærmedisin, 2016.

http://www.antibiotikaiallmennpraksis.no/index.php?

action=showtopic&topic=uqxp5wkH Lest 8.10.2019.

10. Aavitsland P. Flåttsommer. Tidsskr Nor Legeforen 2008; 128: 1163.

[PubMed]

Publisert: 30 October 2019. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.19.0643

Copyright: ©️️️ Tidsskriftet 2026 Downloaded from tidsskriftet.no 7 February 2026.

 

Under the skin | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1371/journal.ppat.1007353
http://dx.doi.org/10.1371/journal.ppat.1007353
http://dx.doi.org/10.1371/journal.ppat.1007353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30522130&dopt=Abstract
http://dx.doi.org/10.1371/journal.ppat.1007353
http://dx.doi.org/10.1111/exd.12046
http://dx.doi.org/10.1111/exd.12046
http://dx.doi.org/10.1111/exd.12046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23088757&dopt=Abstract
http://dx.doi.org/10.1111/exd.12046
http://dx.doi.org/10.1038/nrmicro2537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21407241&dopt=Abstract
http://dx.doi.org/10.1038/nrmicro2537
http://dx.doi.org/10.4045/tidsskr.17.0406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28871771&dopt=Abstract
http://dx.doi.org/10.4045/tidsskr.17.0406
http://dx.doi.org/10.4045/tidsskr.18.0987
http://dx.doi.org/10.4045/tidsskr.18.0987
http://dx.doi.org/10.4045/tidsskr.18.0987
http://dx.doi.org/10.4045/tidsskr.18.0987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9673506&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9673507&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15608763&dopt=Abstract
http://www.antibiotikaiallmennpraksis.no/index.php?action=showtopic%26topic=uqxp5wkH
http://www.antibiotikaiallmennpraksis.no/index.php?action=showtopic%26topic=uqxp5wkH
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18480863&dopt=Abstract

