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Many experienced clinicians share the view that too many, too wide-spec-

trum, and too costly antimicrobials are given with too loose indications, and for

an unnecessarily long time. An illustrative example of exaggerative treatment is

meningococcal meninigitis: well conducted studies show that one single intra-

musclar dose of long-acting penicillin or chloramphenicol suffices - still the vast

majority of cases are treated with 5-10 days of intravenous antimicrobic, often

much more expensive than penicillin.

Lack of reliable, quick enough, and inexpensive tools to identify the caus-

ative agent is a problem. Methods such as kits for group A streptococcus, latex

agglutination for cerebrospinal fluid or stool (rotavirus), and various alternatives

for some viral agents are available, but in general, all are rather costly. On the

other hand, e.g. latex agglutination needs a fairly large volume of cerebrospinal

fluid which is not always obtained. There is a continuous need for better-than-to-

day solutions for almost all agents causing severe infections.

On the other hand, no laboratory method surpasses the importance of the his-

tory (anamnesis) of the patient, and the eye of an experienced clinician. These

basic physician’s skills are too often overlooked at the present time. Before pre-

scribing any antimicrobic, the doctor should be ready to answer at least the fol-

lowing six questions (Table 1):

1. Does this patient need antimicrobial at all?

Especially, when dealing with home-acquired respiratory infections, no

antimicrobial whatsoever is needed in most cases, unless frank pneumonia (or

some rare disease such as a lung abscess) has developed. Pneumonia is a diffi-

cult entity, partly because an easy definition is lacking. In practice, clinically sig-

nificant bacterial pneumonia is likely if it has developed in a short time, the pa-
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tient looks ill, has cough, tachypnea, and/or chest indrawing. Fever per se is of

minor important. If the facilities allow radiographical and laboratory investiga-

tions, an indisputable alveolar consolidation may be found in x-ray, there might

be leucocytosis, and serum C-reactive protein is well above 20 mg/l.

Table 1. Questions to be answered in rational

antimicrobial therapy

1. WHY AT ALL ? Especially • Respiratory infections

2. WHY NOT PENICILLIN G, SULPHONAMIDE,

OR OTHER INEXPENSIVE AGENT ?

3. WHY MORE THAN 1 AGENT ? • You know the interactions?

4. WHY NOT per os? • Especially ·1st generation

cephalosporins

Clindamycin

Metronidazole

Ofloxacin

Chloramphenicol

5. WHY SO LARGE DOSE ? • Probenecid [â-lactams, tetracyclins,

acyclovir]

• Eagle effect

6. TOO LONG COURSE ? E.g. · • UTI [TMP-SMX 3 days, â-lactams 5

days]

• Meningitis [except pneumococcal by

Chloramphenicol]

• Osteoarticular infections

• Otitis media

These patients very rarely need anything else but conventional parenteral

penicillin - penicillin) intravenously, or procain penicillin (or even benzathine

penicillin) intramuscularly. Parenteral penicillin works as well as wide-spectrum

cephalosporiins. Amoxicillin and trimethoprim-sulphonamide are alternatives,

although resistance prevails in some, though not all, countries. The significance

of resistance is often much exaggerated.
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Of a special note is that penicillin resistant pneumococcus is not a problem

in nonmeningeal diseases; these strains respond well to high-dose penicillin.

What truly counts is the clinical condition at presentation, not the level of resis-

tance profile.

Abundant data indicate that antimicrobials are of no use in the treatment of

upper respiratory infections. Even in acute otitis media and sinusitis one could

easily reduce antimicrobic prescribing by 50-75 %, at least, and nothing but ben-

efits would be achieved. A dramatically altered approach should be taken in

these commonplace infections for which innumerable unnecessary courses of

antimicrobics are prescribed.

2. Why not penicillin G, sulphonamide, or other inexpensive agent?

Many traditional and inexpensive antimicrobials still work, as evidenced by

several recent studies. Newer - and costly - agents are advertised dashingly, but

no medical reason suggests their wide use. They should be reserved for patients

in whom clear evidence justifies their use. This seems to be a lesson overwhelm-

ingly hard for some colleagues, especially the younger physicians.

3. Why more than one agent?

At least 90 % of infections warranting antimicrobics can be treated with one

agent only. Depite this, various combinations of antimicrobials (and other

chemotherapeutics) are given on the assumption that they might work better than

monotherapy.

Not only is this approach costly but it can be astonishingly dangerous: A re-

cent meta-analysis showed that, in the USA, more patients die from adverse drug

reactions than from pneumonia! Over 100,000 hospital patients per year suc-

cumb iatrogenically - by no means of antimicrobial treatments only but due to

prescriptions aiming at saving their life. Adverse drug reactions rank the fourth

cause of death, only after heart disease, cancer, and stroke. Few doctors fully re-

alize that adding one agent to the list of drugs the patient already is receiving in-

creases the risk of interactions exponentially. Antimicorbials are no exception to

this cruel reality.

4. Why not treatment per os?

Oral treatment is often deemed “less efficaceous” than parenteral; this also is

a myth. Sometimes (after gastrointestinal operation etc.) treatment cannot be ac-

complished orally, but in the majority of cases it can be. If the patient cannot
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swallow medication, a nasopharyngeal tube may be used.

So excellent is the absorption of some agents that they never should be given

parenterarally. These agents - 1st generation cephalosporins, clindamycin, me-

tronidazol, ofloxacin, and chloramphenicol - should always be given orally, un-

less this route is indisputably contraindicated. The parenteral modifications tend

also to be considerably more expensive than the oral alternatives. A rare excep-

tion is vancomycin the oral form of which is extremely costly.

A severe illness per se is not a contraindication for an oral treatment. We

have treated approximately 200 patients with bacteriologically proven osteo-

myelitis or septic arthritis essentially with an oral agent only, and not a single re-

crudescence has appeared.

5. Why so large dose?

Antimicrobials are given routinely “in sufficient amounts”. What this means

is poorly elucidated. Dosing regimens are deduced from bacteriological and

pharmacokinetic studies, and the line from those to the real life is not straightfor-

ward. In fact, it can often be shown in laboratory that the antimicrobial effect

worsens once too large doses are used (Eagle effect).

The manufacturers understandably recommend doses that never are insuffi-

cient. Hence, one can assume that even the lower doses cure the majority of in-

fections, unless one has to cope with special problems such as poor penetration

to the cerebrospinal fluid in meningitis. These cases are, however, uncommon.

Surprisingly, even in bacterial meningitis a 50% reduction of dosing (of ceftri-

axone) has cured the patients unventfully. In life threatening infections it is,

however, justified to stick in the recommended doses, conditions permitting.

An almost forgotten tool is probenecid, an old and very inexpensive agent.

When given simultaneously (orally) with â-lactams, tetracyclines, or acyclovir,

probenecid blocks renal tubular secretion rather effectively. Adverse effects are

rare, but very high serum concentrations of the antimicrobic are achieved; some-

times (endocarditis) this is a major advantage. With probenecid one could also

reduce the dose of some costly antimicrobics, but this possibility is almost never

used.

6. Too long course?

As common as is the tradition of unnecessarily large doses, is the prolonga-

tion of the course far longer than is needed. Besides meningococcal meningitis

and the data showing that meningitis in general is treatable only with a 4-day

course of ceftriaxone, the efficacy of shorter-than-traditional medications is doc-
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umented in many infections: A 3-day course of trimethoprim-sulphonamide or a

5-day course of â-lactams is as efficacious as any for acute cystitis in women

(short treatment have been tried in pediatrics also ), perforated appendix can be

treated anywhere from 1 to 10 days, a 3-week treatment is sufficient for most

staphylococcal osteomyelitis, and in otitis media no data indicate that any length

of medication is better than another. In the light of (in)effectiveness of antimi-

crobials in acute sinusitis, it is not surprising that a prolonged 10-day course of

an agent added nothing to a 3-day course in adult sinusitis. In general, prolong-

ing treatment from around one week adds very little to the outcome, tuberculo-

sis, leprosy, chronic osteomyelitis and some other diseases being known excep-

tions.

Unreasoned treatment practices, so common as they are, are reflected not

only in increasing resistance problems but in prognosis also. Patients may be left

without adequate treatment because long courses are reserved for families afflu-

ent enough to afford the costly approach. This is a well documented tragedy es-

pecially in countries with inadequate resources. Very much can - and should - be

done for rational antimicrobial therapy. We are far from the optimum.
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