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SUMMARY

Background. The global pandemic of antibiotic resistance
is causing considerable concern, and a major reason for the
growing world-wide resistance problem is the overuse of
anti-infective drugs, especially the use of broad spectrum
antibiotics. This is still a relatively minor problem in most of
the Nordic countries where the consumption of antibiotics
is less than half of that reported from southern Europe and
the United States of America (USA).

Aim. To describe the resistance pattern among common
respiratory tract pathogens in Norwegian general practice,
the national consumption of antibiotics, and GPs’ prescrip-
tion patterns for respiratory tract infections. To offer some
suggestions as to why Norway has maintained a favourable
situation regarding resistant microbes during the past 10
years.

Method. An analysis of the prescription patterns in
Norwegian general practice.

Results. There is a low total prescription volume of antibi-
otics compared with other countries. Penicillin V is the most
commonly used antibiotic for the most common airway dis-
eases in general practice in Norway.

Conclusion. Although there is a low prevalence of antibiotic
resistance in Norway, there is still a great potential for
reducing the unnecessary antibiotic prescribing for the most
common respiratory illnesses.

Keywords: prescribing patterns; antibiotics; antibiotic resis-
tance; Norway.

Introduction

Norwegian national guidelines recommend penicillin V (PCV) as
the drug of choicé.

This article describes the resistance pattern among common
respiratory tract pathogens in Norwegian general practice,
Norway’s national consumption of antibiotics, and GPs’ pre-
scription patterns for respiratory tract infections. Furthermore, it
offers some suggestions as to why Norway has maintained a
favourable situation regarding resistant microbes during the past
10 years.

Method

Data concerning the resistance patterns for the most common
respiratory pathogens, the consumption of antibiotics between
1981 and 1997, and antibiotic prescription patterns in Norway
were obtained and studied.

Resistance patterns for the most common respiratory
pathogens.

The antibiotic susceptibility for the most common respiratory
pathogens found in Norwegian general practice in 1995 are given
in Table 18 All Group A B-haemolytic streptococci and more
than 98% of all pneumococci were susceptible to PCV, ery-
thromycin, and clindamycin, and only 6% of the pneumococci
were found to be resistant to doxycycline. Betalactamase-produc-
ing Haemophilus influenzaeonstituted between 7% (summer)
and 10% (winter) of this strain. Fifty-seven per cent of the
Haemophilus influenzabacteria were, however, intermediately
susceptible to PCV and more than 90% were susceptible to ampi-
cillin. Two-thirds of the Moraxella catarrhalis and
Staphylococcus aurespecimens were betalactamase-producing
strains, but almost 100% of them were susceptible to ery-
thromycin and to doxycycline. Except for sporadic cases, mostly
imported from southern Europe, we, as yet, do not have prob-
lems with methicillin resistant staphylococci (MRSA) in
Norway. The susceptibility testing was performed according to
national guideline8.Pneumococci were considered as sensitive
to benzylpenicillin with a minimal inhibitory concentration
(MIC) <0.06 mg/l, as having intermediate sensitivity with MIC

HE global pandemic of antibiotic resistance is causing conPetween 0.06 mg/l and 2 mg/l, and as resistant with MIC >2
Tsiderable concern among doctors, lay people, and politicd"9/!. The corresponding phenoxymethylpenicillin breakpoints
authoritiest? A major reason for the growing worldwide resis- for Haemophilus influenzagere 1 mg/l and 4 mg/l.

tance problem is the overuse of anti-infective ditfysspecially o .

the use of broad spectrum antibiotics. This problem is conside/Antibiotic consumption 1981-97

able in southern and central Europe, although it is still a relativeFhe volume of the national human antibiotic consumption (in
ly minor problem in most of the Nordic countries where theterms of average numbers of defined daily doses [DDDs] per
antibiotic consumption is less than half of that reported from1000 inhabitants per day) for 1981, 1987, 1993, and 1997 are
southern Europe and the United States of America (USA).given in Figure 1 — data extracted from the national drug statis-
About 85% of all antibiotic prescriptions are issued by generatics %! Penicillins, tetracyclines, macrolides, and co-trimoxa-
practitioners (GPs).Three-quarters of these are prescribed as @ole constituted more than 95% of the antibiotics consumed dur-
result of common respiratory tract infections, for which theing this period. Between 1970 and 1980, the antibiotic consump-
tion remained relatively stable. From 1981 to 1993 the total
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antimicrobal consumption increased by about 30%; however, it
decreased by 9% from 1993 to 1997. PCV was the most used
antibiotic during the whole period, and its proportion of the total
volume increased from 27% (1981) to 34% (1997). The con-
sumption of amoxicillin has tripled during the past 10 years: it
constitutes the main part of ‘other penicillins’. The use of co-
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Table 1. The antibiotic susceptibility for the most common respiratory pathogens in Norwegian general practice, numbers are percentages.

Streptococcus Haemophilus Streptococcus Moraxella Staphylococcus
pneumoniae influenzae pyogenes catarrhalis aureus

Antibiotic (n = 100) (n =102) (n=101) (n = 53) (n = 1353)

S | R S | R S | R S | R S | R
Penicillin V 98 2 0 36 57 7 100 O 0 32 0 68 24 0 76
Ampicillin - - - 93 0 7 - - - 32 0 68 - - -
Erythromycin 98 0 2 27 70 3 98 0 2 100 O 0 97 <1 2
Doxycycline 100 0 0 72 26 2 93 1 6 100 0 0 - - -
Clindamycin 98 0 2 - - - 100 O 0 - - - 99 1 <1
Division of sensitivity: S = sensitive, | = intermediate sensitive, R = resistant. Data from a survey of bacteriological samples in general practice from

the western part of Norway in 1995.8

] for lower respiratory tract infectioris.
—=—Pending Seven out of 10 children (aged 0-12 years) who were pre-

scribed an antibiotic, received it as a result of respiratory tract
infections (Table 3}2 More than eight out of 10 children who
consulted a GP for sinusitis, tonsillitis, acute bronchitis, or pneu-

18- — - - Other poploiing
-t Mfacroides
—a— o - timoraroie

167 Lt monia were prescribed an antibioticFor ear infections, an
P T antibiotic prescription was given during 44% of all consultations,
§‘ 147 / but this proportion increased to 64% when follow-up contacts for
@ e this diagnosis were excluded (Table'#).
3 121 vl Penicillin V was the most frequently prescribed antibiotic for
s ] children with ear infection, URTI, tonsillitis, sinusitis, and skin
€ 10 infections, whereas erythromycin was given to a considerable
S g proportion of those with bronchitis or pneumonia (Tabl&3).
g Aol
x
5 67 / R Discussion
Q o ] e 4 :
4 i i e Resistance patterns
mem . The resistance patterns reported from specimens collected by a
27 vty o FTEET g representative sample of GPs (Tablé si)ggest that antibiotic
= resistance is still a limited problem in Norway. There are no indi-
0 " v ¥ ' cations that these patterns have changed to show an increased
1981 1987 1993 1997 usage of antibiotics between 1981 and 1993. Furthermore, this
Figure 1. The total amount of antibiotics sold for human use in finding is consistent with other Norwegian surveys from the last
Norway 1981-1997 by average DDD*/1000 inhabitants/day. (Data decadé? indicating that the extent of antimicrobial resistance
are total amounts of antibiotics sold for human use gathered from has remained stable for some time.
national statistics 1981-1997.10,11Antimycotics and antiviral agents In general, pneumococci have been sensitive to PCV.

are notincluded. *DDD = defined daily dose.) Haemophilushas intermediary sensitivity to penicillin V but

there is some variation in the findings. In a study from Oslo

trimoxazole has been halved during the 17-year period. The Corl'Jniversity Hospital from 19934 a higher proportion of

sumption of tetracyclines increased significantly until 1993, afterHaemophilusis sensitive to penicillin V. The proportion of resis-

which their use has declined. The macrolide consumption haf%int strains has been constant during the past 10 years and varies
shown a modest increase during this 17-year period but their UpRtween 7% and 10%, with a seasonal variation giving a higher

did not escalate after the introduction of the newer macro"deﬁjroportion in the wintek Most of theHaemophilusstrains have

zgci:]alsss grliﬁ:thgr:;?v)\llglg rzrr;iina:ezdltlg\r/\?m)l/\l%g\-/aThe use o only intermediary sensitivity to PCV but are sensitive to amoxi-
P P y Y- cillin. Nevertheless, according to Norwegian guidelines, peni-
T - cillin V is recommended as the antibiotic of choice for infections
Antibiotic pre-s.crlptlon patte_rr?s o such as otitis media and sinusitis, whel@emophiluss one of
General pl’aCtItloneI’S’ prescrlptlon pattel’ns fOI’ ant|b|0t|CS Werqhe major pathogeﬂs‘fhis recommendation may be controver-
extensively studied (1988—8?) n the Norwegian county of Maresjg| as amoxicillin is the drug of choice for these infections in
and Romsdal (Tables 2 and 3)*More than 95% of the GPs in  countries outside Scandinavia. However, a study of antibiotic
the county participated in the survey. Table 2 lists the most freyeatment for acute sinusitis found no significant difference in
quently recorded diagnoses for prescribing the various antibig|inical recovery depending on whether the patients received
otics!? Of all the respiratory tract infections, acute bronchitis, 5 moxicillin or high dosages of PC¥'Moraxellahas developed
otitis, and upper respiratory tract infection (URTI) were the mosh considerable resistance to antibiotics, but the clinical impor-
frequently recorded diagnoses that prompted an antibiotic presnce of this microbe still remains obscifre.
scription. PCV was the most commonly prescribed antibiotic for |, the USA and in southern Europe, the situation regarding
patients suffering otitis, URTI, tonsillitis, and sinusitis, whereasgipiotic resistance is more drama# Here. the proportions
erythromycin and tetracyclines were most frequently prescribeds 1 ti-resistant pneumococci and resistattemophilusare
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Table 2. Antibiotic prescriptions (n = 7905) in Norwegian general practice by the antibiotic prescribing profile for each diagnosis.

Diagnoses Antibiotic prescriptions (%)
Extended
spectrum
PCV penicillins  Erythromycin  Tetracyclines Co-trimoxazole Others Sum (%) n (%)

Respiratory tract infections (RTI)

Acute bronchitis 24 2 31 34 9 - 100 1035 (13)
Ear infections 58 1 26 3 12 - 100 717 (9)
Upper RTI 51 2 23 17 7 - 100 663 (8)
Tonsillitis 76 1 14 3 6 - 100 651 (8)
Sinusitis 55 1 13 25 5 1 100 570 (7)
Pneumonia 29 4 30 30 5 1 100 360 950
Chronic bronchitis 14 3 30 43 10 0 100 63 (1)
Other infections
Urinary tract
infections - 18 - 2 45 34 100 1871 (24)
Skin infections 34 2 12 34 16 2 100 564 (7)
Genital infections 3 6 1 42 40 8 100 139 (2)
Other diagnoses 31 6 15 26 17 5 100 1272 (16)
Total (%) 2516 (32) 506 (6) 1232 (16) 1396 (18) 1517 (19) 815 (10) 100 7905 (100)

Data are from the Mare & Romsdal Prescription Study.'?

Table 3. GP-patient contacts (n = 2810) and antibiotic prescriptions (n = 1265) for respiratory tract infections in children (0-12 years), and the
antibiotic prescribing profile for each diagnosis.

Diagnoses Doctor—patient contacts Antibiotic prescriptions (%)

Total number of Patients getting

patient contacts prescriptions PCV  Erythromycin  Co-trimoxazole Others  Sum (%)

n % 95% Cl

Ear infections 819 359 43.8 40.4-47.2 54 30 15 1 100
Acute bronch(iol)itis 386 310 80.3 76.3-84.3 23 57 17 3 100
Tonsillitis 301 280 93.0 89.5-95.6 65 24 10 1 100
Upper RTI 1106 161 146 12.5-16.6 45 42 11 2 100
Pneumonia 126 102 81.0 74.1-87.8 27 52 4 17 100
Sinusitis 47 39 83.0 69.2-92.4 51 28 13 8 100
Chronic bronchitis 25 14 56.0 34.9-75.6 21 71 - 8 100
Total 2810 1265 45.0 43.2-46.9 40 35 18 7 100

Data are from the Mgre & Romsdal Prescription Study.'®

steadily increasing, now comprising about 20% of the stfainsfiS€ in tetracyclines, which took place from 1987 to 1993, has
This has most probably turned into a vicious circle: more use df€€n reversed during the past years; partly because of an active
the broad spectrum antibiotics contributing to even more resi&€2Mpaign against the extended use of tetracyclines.

tant microbes. In a study from USA, Kunét al demonstrated There may be several explanations as to why PCV, contrary to

that half of the antibiotics contributing to this unfortunate develWhat is t?"‘”g plgqe i.n other cquntries, s S.ti” the most common-
opment were actually prescribed unnecesséfily ly prescribed antibiotic for respiratory tract infections in Norway.
' One reason may be that most Norwegian GPs are loyal to the

Antibiotic use natllonal recommendauong naming PQV as the antibiotic of
) ) ) choice for most of the respiratory tract infectiémsnother fac-
A strength of the Norwegian health care system is the high qualipr may be that Norwegian patients suffering from acute infec-

ty of the national drug use statistics, being official and non-comtions must pay all drug costs themselves; therefore they often ask
mercial at a national levél.No known changes in general dis- for the cheapest effective treatment.

ease patterns during 1981 to 1993 can explain the more than 30%antibiotic resistance is closely linked to the antimicrobial
increase in the antimicrobal consumption in Norway during thisspectrum of the drugs uséf.Broad-spectrum agents have a
period (Figure 1). In spite of this, the Norwegian antibiotic con-considerable impact on the normal bacterial flora in (and on) the
sumption per 1000 inhabitants per day has remained only abobtiman body, and their action favours the survival of resistant
half of that reported from countries in southern Europe and thpacteria. The preference of the narrow spectrum PCV by the GPs
USAS3 is probably one of the most important explanatory factors as to

The proportion of PCV of the total antibiotic use during thewhy Norway has had only minor problems with antibiotic resis-
period has risen from 27% to 34%, and PCV is by far the mogtince so fat* Another important factor is that the total consump-
commonly prescribed antibiotic in Norway. There has been a rekion of antibiotics per capita is relatively low compared with that
atively low proportion of macrolides and tetracyclines used. Thef most other countries.
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A major increase in antimicrobial resistance has occurred iConclusions

other !\lordi(; countries. In Fir]Iand, a highérgqullegncy ofb?ryth'Norway currently has a limited problem with antibiotic resis-
romycin rehS|stant slggept?cocu vaas riporte n ﬁmssg'8g tance and this situation has been stable for some years. The most
owing to the over-liberal use of erythromycin in the 1980s. Ay; ely reason for this favourable situation is the use of PCV for
significant reduction of resistant strains could be demonstrateQ < of the common airway diseases in general practice and a

after_ an extensi\(e_ campaign promo_ting new g_uidelines _for MOTRBw total prescription volume of antibiotics compared with other
_restncted prescribing of erythromyd?ﬂ'hls_ Finnish experience . countries. There is, however, still a great potential for reducing

Gfie unnecessary antibiotic prescribing for the most common res-

can, in fact, reduce the antimicrobial resistance in a populatio
Similar experiences have been made in Iceland where penicilli
resistant pneumococci were a considerable problem during the
early 19908.
1.
Diagnosis in primary care related to antibiotic prescrip-
tion
Respiratory tract infections constitute more than 60% of thes.
diagnoses leading to antibiotic prescriptions in Norwegian gener-
al practice. The basis for these diagnoses is symptoms and signg,
often with a low predictive value, rather than microbiologically
confirmed diagnoses. The uncertainty of the diagnoses is consid-
erable for sinusiti8? for pneumoni&! and for sore thro&f In
some cases it may be tempting for the clinician to record a diag-
nosis that justifies antibiotic treatment instead of vice versa (e.gs.
tonsillitis instead of sore throatj.

During the past years, semi-quantitative, immunological diag-
nostic rapid tests for C-reactive protein (CRP) and group A strep-
tococci have increasingly been used in Norwegian general prac-
tice. As these tests can be performed in the GP’s surgery, giving-
results within minutes, they have a direct impact both on diag-
noses and treatment. In a recent study, a potential reduction of
antibiotic prescriptions by 25% by the use of CRP tests was
demonstrated for patients with respiratory tract infecttdie
introduction of these tests may therefore be one possible explég'
nation for the decreased use of antibiotics in Norway during the
past five years. 11.

A number of comparative studies focusing on diagnosis angtij2
treatment of common respiratory infections have been carrie
out. Antibiotics have shown to be of little or no value in the treat-
ment of acute otitis medf,and acute bronchit®. The use of  13.
antimicrobials are even more controversial in the treatment of the
sore thro&f and in acute sinusiti$:?” Patients with acute bron- ;,
chitis and ear infections should only be given antibiotic treatment
in special cases. These are the two most common airway diag-
noses that lead to antibiotic prescription in both children an
adults. Taking these findings into consideration, it can be seen™
from Table 2 and 3 that there is a considerable potential for
reducing antibiotic usage also in Norwegian general practice.  16.

Attitudes to antibiotic prescription in the population 17

Howie has previously shown that paramedical reasons such ig
examinations and holidays can influence the extent of antibiotic™
usag€® Commercial (e.g. promotional activities by the pharma-1g.
ceutical companies), geographical, cultural, and other social fac-
tors can also influence the doctors’ prescribing practi®és.
Unnecessary antibiotic prescriptions create patient expectationg,
and demands for antibiotics during later illnes8@$lt has not

been demonstrated that patient satisfaction depends on antibiotic
prescription for respiratory tract infections. Hanetal looked

for, but did not find, such an association; patient satisfaction was, ™
however, well correlated with the patients’ understanding of their
illness and the time the doctor spent with thnAmong
Norwegian GPs, there now appears to be a growing awareness
patient expectations and the ecological problems related tg3
unnecessary use of antibiotics.
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