
remains a formidable, worldwide threat to health, particu-
larly to children in poor populations. Clearly, this is an
international problem requiring new approaches to com-
bating an old foe, who once again is winning the battle.

This review was in part funded by the COGENT Trust
(trust or correction of genetic diseases by transplantation) and
by the Westminster Hospitals Special Trustees.

1 Pallares R, Linares J, Vadillo M, Cabellos C, Manresa F, Viladrich PF, et al.
Resistance to penicillin and cephalosporin and mortality from severe
pneumococcal pneumonia in Barcelona, Spain. N Engl J Med
1995;333:474-80.

2 Kramer MR, Rudensky B, Hadas-Halperin I, Isacsohon M, Melzer E.
Pneumococcal bacteraemia-no change in mortality in 30 years: analysis
of 104 cases and review of the literature. IsrJMed Sci 1987;23:174-9.

3 Hansman D, Glasgow H, Surt J, Devitt HL, Douglas R. Increased
resistance to penicillin of pneumococci isolated from man. N Engl J Med
1971;284:175-7.

4 Friedland IR, Klugman KP. Antiobiotic resistant pneumococcal disease in
South African children. Am J Dis Child 1992;146:920-3.

5 Meyer RD, Finch RG. Community acquired pneumonia. Journal ofHospi-
tal Infection 1992;22 (suppl A):51-9.

6 Research Committee of British Thoracic Society and Public Health Labo-
ratory Service. Community-acquired pneumonia in adults in British hos-
pitals in 1982-83: a survey of aetiology, mortality, prognostic factors and
outcome. QJMed 1987;62:195-220.

7 Forgie IM, Campbell H, Lloyd-Evans N, Leinonen M, O'Neil K, Saikku P,
et al. Etiology of acute lower respiratory tract infections in childen in a
rural community in The Gambia. Pediatr Infect Dis J 1992;11:466-73.

8 Nathan EA. A report on pneumonia at the Premier Diamond Mine. 7Rans-
vaalMedicalJournal 1907;2:154-9.

9 Institute of Medicine. New vaccine development: establishing priorities. Vol 2.
Diseases of importance in developing countries. Washington, DC: National
Academy Press, 1985:44-62.

10 Leowski J. Mortality from acute respiratory infections in children under 5
years of age; global estimates. World Health Star Q 1986;39:138-44

11 SchelchWF,Ward JI, Band JD, HightowerA, Fraser DW, Broome CV. Bac-
terial meningitis in the United States, 1978 through 1981; the national
bacterial meningitis surveillance study. JAMA 1985;253:1749-54.

12 Ward J. Antibiotic resistant Streptococcus pneumoniae: clinical and epide-
miologic aspects. Review ofInfectious Diseases 1981;3:254-66.

13 Klein JO. The epidemiology of pneumococcal disease in infants and
children. In: Quie PG, Kass EH, eds. The pneumococcus and the pneumococ-
cal vaccine. Chicago: Chicago Press, 1982:64-71.

14 Robins JB, Austrian R, Lee CJ, Rastogi SC, Schiffman G, Henrichsen J,
et al. Considerations for formulating the second-generation pneumococ-
cal capsular polysaccharide vaccine with emphasis on the cross-reactive
types within groups. J Infect Dis 1983;38:64-8.

15 Knecht JC, Schiffman G, Austrian R. Some biological properties of pneu-
mococcus type 37 and the chemistry of its capsular polysaccharide. J Exp
Med 1970;132:475-87.

16 Austrian R. Some aspects of pneumococcal carrier state. J Antimicrob
Chemnother 1986;18:35-45.

17 Gwaltney GS, Sande MA, Austrian R, Hendley JO. Spread of Streptococ-
cus pneumonia in families. II. Relation of transfer of S pneumoniae to
incidence of colds and serum antibody. J Infect Dis 1975;132:62-8.

18 Cundell DR, Toumanen El. Identification of carbohydrate receptor specifi-
city of Streptococcus pneumoniae for pulmonary and vascular cells.
Microb Pathog 1994;17:361-74.

19 Hakansson A, Kidd A, Wadell G, Sabharwal H, Svanborg C. Adenovirus
infection enhances the in vitro adherence of Streptococcus pneumoniae.
Infect Immun 1994;62:207-14.

20 Rake G. Pathogenesis of pneumococcal infection in mice. J Exp Med
1936;63: 191-208.

21 Guckian JC, Christensen GD, Fine DP. The role of opsonins in recovery from
experimental pneumococcal pneumonia. JInfect Dis 1980;142:175-90.

22 Lortan JE, KaniukA StC, Monteil MA. Relationship of in vitro phagocyto-
sis of serotype 14 Streptococcus pneumoniae to specific class and IgG
subclass antibody levels in healthy adults. Clin Exp Immunol
1993;91:54-7.

23 Wara DW. Host defence against Streptococcus pneumoniae: the role of the
spleen. In: Quie PG, Kass EH, eds. Thepneumococcus and thepneumococcal
vaccine. Chicago: Chicago Press, 1982:117-27.

24 Hosea SW, Brown EJ, Hamburger MI, Frank MM. Opsonic requirements
for intravascular clearance after splenectomy. N Engl J Med
1981;304:246-50.

25 Riley ID, Lehman D, Alpers MP, Marshall TF de C, Gratten H, Smith D.
Pneumococcal vaccine prevents death from acute lower respiratory infec-
tions in Papua New Guinea children. Lancet 1986;ii:877-81.

26 Fedson DS, Musher DM. Pneumococcal vaccine. In: Plotkin SA, Mortimer
EA, eds. Vaccines. London: Saunders, 1994:517-64.

27 Johnston RB. Pathogenesis of pneumococcal pneumonia. Review of
Infectinous Diseases 1991;13(suppl 6):509-17.

28 Siber GR, Schur PH, Aisenberg AC,Wietzman SA, Schiffman G. Correla-
tion between serum IgG2 concentrations and the antibody response to
bacterial polysaccharide antigens. NEnglJMed 1980;303:178.

29 Douglas RM, Paton JC, Duncan SJ, Hansman DJ. Antibody response to
pneumococcal vaccination in children younger than five years of age.
IJnfectDis 1983;148:131-7.

30 Kaufman P. Pneumonia in old age. Active immunization against pneumonia
with pneumococcus polysaccharide: results of a six year study. Arch Intern
Med 1947;79:518-31.

31 Shapiro ED, Berg AT, Austrian R, Schroeder D, Parcells V, Margolis A,
et al. The protective efficacy of polyvalent pneumococcal polysaccharide
vaccine. NEnglJMed 1991;325:1453-60.

32 Krivit W, Geibink GS, Leonard A. Overwhelming postsplenectomy
infection. Surg Clin NorthAm 1979;59:223-33.

33 Wilkenstein JA. The role of complement in the host's defence against
Streptococcus pneumoniae. Review ofInfectious Diseases 1981;3:289-98.

34 Van de Winkel JGJ, Capel PJA. Human IgG Fc receptor heterogeneity:
molecular aspects and clinical implications. Immunol Today 1993;14:
215-21.

35 Gleckman R, DeVita J, Hibert D, Pelletier G, Martin R. Sputum gram stain
assessment in community acquired bacteraemic pneumonia. J Clin Micro-
biol 1988;26:846-9.

36 Hassan-King M, Baldeh I, Secka 0, Falade A, Greenwood B. Detection of
Streptococcus pneumonia DNA in blood culture by PCR. J Clin Microbiol
1994;32:1721-4.

37 McMullin M, Johnston G. Long term management of patients after
splenectomy. BMJ 1993;307:1372-3.

38 Department of Health, Welsh Office, Scottish Home and Health
Department, Department of Health and Social Services Northern
Ireland. Immunisation against infectious disease. London: HMSO,
1992:100-3.

39 Hammerstrom V, Pauksen K, Azinge J, Oberg G, Ljungman P. Pneumococ-
cal immunity and response to immunisation with pneumococcal vaccine
in bone marrow transplant patients: the influence of graft versus host
reaction. Support Care in Cancer 1993;1:195-9.

40 SimberkoffMS, Cross AP, Al-Ibrahim M, Baltch AL, Geiseler PJ, Nadler J,
et al. Efficacy of pneumococcal vaccine in high risk patients: results of a
Veteran's Administration cooperative study. N Engl J Med 1986; 315:
1318- 27.

41 Mayon-White R. Protection for the asplenic patient. Prescribers Journal
1994;34: 165-70.

42 Prasad AB, Townsend-Smith SM, Martin J, Mehta DK, Patel A, eds. British
naonaljformulay. London: BMA-Royal Pharmaceutical Society, 1995.

43 Summerfield G. Long term management after splenectomy. BM_
1994;308:598.

44 Linares J, Pallares R, Alonso T, Perez JL, Ayats J, Guildol F, et al. Trends in
antimicrobial resistance of clinical isolates of Streptococcus pneumoniae
in Bellvitge Hospital, Barcelona, Spain 1979-1990. Clin Infect Dis
1992;15:99-105.

45 George RC, Ball LC, Cooper PG. Antibiotic resistant pneumococci in the
United Kingdom. Commun Dis Rep CDR Rev 1992;2:3742.

46 Gray BM, Converse GM, Dillon HC. Epidemiologic studies of Streptococ-
cus pneumoniae in infants: acquisition, carriage and infection during the
first twenty four months of life.; Infect Dis 1980;142:923-33.

47 Markiewicz Z, Tomasz A. Variation in penicillin binding protein patterns of
penicillin-resistant clinical isolates of pneumococci. J Clin Microbiol
1989;27:405-10.

48 Lister PD. Multiply-resistant pneumococcus: therapeutic problems in the
management of serious infections. Eur _' Clin Microbiol Infect Dis
1995;14(suppl 1):18-25.

49 Siber GR. Pneumococcal disease: prospects for a new generation of
vaccines. Science 1994;265:1385-7.

(Accepted 24April 1996)

Department ofHealth
Sciences and Clinical
Evaluation, University of
York,YorkY01 SDD
Karen Bloor, research fellow

Centre for Health
Economics, University of
York,YorkYO1 5DD
Nick Freemande, research
fellow

Correspondence to:
Ms Bloor.

BMJ 1996;312:1525-7

Lessons from international experience in controlling
pharmaceutical expenditure II: influencing doctors

Karen Bloor, Nick Freemantle

This is the second of three papers that review
international policies to control spending on drugs
and to improve the efficiency of drug use. This
paper reviews policies influencing doctors' pre-
scribing of drugs-particularly the use ofbudget-
ary restrictions, information and feedback, and
guidelines-and evaluates the impact of these
policies. Studies evaluating incentive systems are
limited, but evidence suggests that providing
information on its own will not lead to substantial
changes in practice and that more active
strategies should be evaluated

In Britain several initiatives have been introduced with the
aim ofimproving the efficiency ofgeneral practitioners' pre-
scribing behaviour. These include providing data on
prescribing analysis and cost (PAC), indicative prescribing
budgets, and general practice fundholding. The impact of
these policies on prescribing costs has been inadequately
evaluated, but it seems to have been limited.' Can British
policy makers learn from other countries' initiatives?

In this paper we examine the impact ofpolicies aimed
at directly influencing doctors' prescribing practice.
Details of our literature search are in the first paper in
this series.
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Budgetary restrictions
In Germany budgetary restrictions were introduced

in January 1993 that placed a limit on drug costs. The
first DM280m (,;130m) spent above this limit is paid
for out of physicians' remuneration budgets. It was not
anticipated that this would have a dramatic effect on
doctors' prescribing as it represented only 1% of their
total income from treating patients with statutory health
insurance. However, there was an immediate and
pronounced drop in the number of prescriptions, from
795 million in 1992 to 712 million in 1993. This was
accompanied by a change in the product mix of
prescribed drugs, in particular a move to generic substi-
tutes and older established drugs. Spending on drugs in
1993 was 25% lower than in 1992.2 Since then
prescriptions have tended to increase back to the initial
level, but it is claimed that the scheme has realised sav-
ings of about 10% of the drugs budget. Monitoring of
drug prescriptions by the Scientific Institute of the Fed-
eral Association of Local Funds suggested that savings
on "dubious" products amounted to DM1.8bn
(,C900m) and that the shift to generic drugs produced
savings of DM350m (JC170m).' It has been suggested
that physicians have shifted costs by referring more
patients to hospitals,2 but this study is small and may
not be generalisable. A formal analysis of trend is not
available for these changes, and it is not possible to
identify the extent to which it may be attributable to
other policies or chance.4 However, budgetary initiatives
have suggested that drug costs may be guided by finan-
cial incentives or penalties for doctors working within a
global drug budget, and this approach may warrant fur-
ther attention and rigorous evaluation.

Individual general practice budgets have been
introduced in Britain (through the practice level
fundholding and indicative prescribing schemes) and
New Zealand and are being considered in Italy. In Brit-
ain budgetary control may have provided an incentive to
constrain the costs of prescribing and to increase the
proportion of generic drugs dispensed.5 6 However,
these effects may not be sustained.7 It is difficult to
assess how financial incentives influence prescribing as
most studies of fundholding have been descriptive and
none is adequately controlled.8 In New Zealand it has
been claimed that budget holding has considerably
slowed the rate of growth in drug costs where it has
been implemented, but reluctance to change the drugs
of patients with chronic illnesses may reduce the impact
of this policy.9

Information and feedback to physicians
The English prescribing analysis and cost (PACT)

scheme disseminates information about prescribing
behaviour to general practitioners in the hope that it will
increase their awareness of costs. Prescriptions are
collated by a national authority, and information is fed
back to general practitioners on a quarterly basis, either
in a simple "headline" format or in more detail when
this is requested or when a practice's costs are substan-
tially greater than the local average. Comparisons
between practices and the local average are weighted by
prescribing units, refined in 1993, which take account of
patients' age, sex, and frequency of consultation but not
of the effectiveness or cost effectiveness of drugs.

Several countries have information feedback systems
for physicians similar to the PACT scheme. However,
most of these strategies are not enforced, and
information may be ignored. This is thought to be the
case in France, where data on prescription costs in rela-
tion to consultations are tracked and fed back to physi-
cians to enable them to monitor their own prescribing
patterns. In Germany sickness funds compare doctors'
prescribing with the average levels of prescribing by col-
leagues. In New Zealand the Preferred Medicines Con-
cept provides information on general practitioners'

prescribing patterns in relation to the national average.
All these schemes are advisory and provide information
on the volume of prescribing and on cost, but, crucially,
they do not give information on the cost effectiveness of
prescribing and so may penalise the use of expensive
drugs that have benefits worth the extra cost.

In the Netherlands information is provided to prescrib-
ing physicians on the relative value of drugs in practice.
There are also regulations that limit the quantity of drugs
that can be prescribed under the reimbursement scheme,
with the aim of preventing waste and excessive use of
drugs through high quantity prescriptions.'0 Thus, if a
doctor "overprescribes" the excess will not be reimbursed.
In some American health maintenance organisations clini-
cians have discretionary salary increments which they
receive if they have used health care resources efficiently,
but it is not clear how efficiency is defined.

Prescribing guidelines
In France a national contract has introduced national

medical guidelines for doctors with respect to diagnosis
and treatments, including prescriptions for antibiotics,
non-steroidal anti-inflammatory drugs, drugs for elderly
patients, and oral contraceptives." Currently, 147
guidelines are in force covering a total of 47 areas of
medicine, and about 12 ofthese relate to the prescribing
of drugs. As an incentive for following these guidelines,
doctors were awarded a 5% increase in their fees, and
those who fail dramatically to comply with the
guidelines face fines.

Surveys suggest that 75% of French doctors are
prescribing in line with the new treatment guidelines.'2
The introduction of the guidelines was associated with a
15% reduction in prescribing of antibiotics in the first six
months of 1994 (though this might be accounted for by
fewer large flu epidemics and other potential biases). Pre-
scriptions of non-steroidal anti-inflammatory drugs and
antiulcer drugs have also been reduced, apparently as a
result of the guidelines. However, rigorous analysis of the
available data has not been done. It is also worth noting
that France has particularly high rates of drug prescribing,
so that there is considerable scope for reduction. In 1994,
17 doctors were fined up to Frl5 000 (J2000) for repeat-
edly failing to observe the treatment guidelines."

Other countries use guidelines to inform professional
behaviour, including the cost effectiveness of prescrib-
ing. Thus, in the United States the Agency for Health
Care Policy and Research produces guidelines (for
example, on pressure ulcers'4 and on benign prostatic
hyperplasia"5), and in Britain the Department of Health
commissions effective health care bulletins (such as on
treating depression'6). However, these are advisory
schemes without clear incentives to reward compliance.

In Germany guidelines were introduced in 1995 to
define the average prescription volume for each medical
specialty according to therapeutic use and category of
drug. The guidelines were formulated so that the total vol-
ume of prescriptions does not exceed the regional budget
and are therefore used as a means of budgetary control.
Physicians are reviewed on the basis of these guidelines,
and if their prescription level is more than 15% above the
average they receive a visit from pharmaceutical advisers to
discuss their rates of prescription.

Part ofNew Zealand's Preferred Medicines Concept
aims to give general practitioners information on drugs
and to provide administrative support to help them
develop their own "preferred medicines lists" in a "criti-
cal and rational" manner. Again use of these lists is vol-
untary, providing guidelines for choosing drugs without
explicit incentives to reward compliance.'7

Role ofdrugs industry
The drugs industry also plays an important role in

disseminating information to prescribers, not all of
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which may be considered educational.'8 The need for
careful regulation ofthe advice and information given to
general practitioners is shown by the attempt of the
United States Food and Drug Administration to warn
doctors about the use of propoxyphene.'9

In the 1970s this commonly prescribed analgesic was
discovered to be at best no more effective than aspirin and
paracetamol while its potential for addiction, abuse, and
risk of overdose was considerably higher. As the Food and
Drug Administration had no physician education pro-
gramme, it required the manufacturers of propoxyphene
to conduct a mailed and person to person education cam-
paign conveying the dangers of the drug to high risk
patients and in combination with alcohol or other drugs.
Drug companies' sales representatives were used to convey
these messages. However, the Food and Drug Administra-
tion found that the principal manufacturer of propoxy-
phene (Eli Lilly) failed to meet its commitment in this
campaign. Not only did less than 10% of the information
provided convey suitable warnings, but over 75% ofrepre-
sentatives gave doctors free samples of propoxyphene
products. Furthermore, sales commissions for propoxy-
phene remained, giving representatives an economic
incentive to continue to promote its use.

This shows the perverse incentives that can result
from using representatives of the drugs industry to edu-
cate doctors and highlights the need for quality control
of industry advice to prescribers to ensure that it
encourages cost effective treatment.

Can policies aimed at doctors lead to more
efficient use of drugs?

In a review of behavioural interventions aimed
directly at doctors and other relevant health profession-
als Soumerai et al concluded that it was possible to
influence prescribing through various means,20 most
notably by educational outreach visits modelled on the
activities of drug company representatives.2' Although
such approaches may contribute to policies encouraging
the cost effective use of drugs and may benefit patients,
they may not be a solution by themselves. In Britain the
effectiveness and cost effectiveness of such interven-
tions needs to be established in rigorous pragmatic
evaluations. Such an evaluation has now been commis-
sioned. Regulatory change may contribute substantially
to the impact of such schemes. However, unless this is
2based on evidence on effectiveness and cost
effectiveness and not simply on containing costs, it may
fail to improve efficiency of prescribing. Current initia-
tives in Britain are also lacking when compared with
what is known from rigorous research on the impact of
strategies to change professional behaviour.22
There is a growing body of evidence to show that

providing information on its own will not lead to

substantial changes in practice. More active strategies
such as educational outreach show promise but have not
yet been evaluated rigorously in Britain.22 We could
not find any methodologically sound evaluations of
incentive systems aimed at prescribers. Observational
studies apparently showing substantial effects from such
policies are promising, but evaluation in experimental
or quasi-experimental studies is required before
evidence based policy decisions can be made.
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A MEMORABLE PATIENT

"There's something you ought to know"

He had come up to the clinic because he had Parkinson's
disease. But my eye was caught by the prominent Heber-
den's nodes on the index finger of his right hand. They
reminded me that a couple of days earlier I had heard a
rheumatologist friend say that osteoarthritis was often
surprisingly symmetrical in its distribution. Someone
with osteoarthritis of the knee, for example, was more
likely to have the same trouble with the opposite knee
than with a hip. I picked up my patient's other hand to
check this theory. Not a Heberden's node to be seen.
The hypothesis had fallen at the first fence.

I tried to explain my interest in his distal
inter-phalangeal joints. He smiled: "Doctor, there's
something you ought to know." In 1943 he had been in

Italy advancing north towards Rome with the Royal
Hampshires. They had been held up in the battle at
Monte Cassino. One night he had picked up a rock and
smashed it down on the tip of his right index finger-"so
that I couldn't squeeze a trigger." The self inflicted
wound had not worked. They had made him fight on.
But that moment of panic had stigmatised his finger for
ever.

There is probably no moral in this tale, but I was
touched that he should tell such an unflattering story
about himself to stop me drawing a false conclusion from
the asymmetrical Heberden's nodes.-cHmsToPHER
MARTYN is a clinical scientist at the Medical Research Coun-
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