
B A C K G R O U N D 
The objective of medical care is to make people as 
healthy as possible. Over the past 40 years, since the 
National Health Service was established in Britain, 
medical progress - including particularly 
pharmacological advances -has greatly extended the 
scope for the health services to achieve this objective. 
However, this success has also led to steadily rising 
expenditure on the Health Service. Asa result, there 
has been a very proper concern to ensure that this 
expenditure is as effective as possible. The latest 
Health Service Review (HMSO. 1989) has helped to 
concentrate attention on the need to ensure that the 
Service gives the best possible value for money. In 
particular, it has once again focused attention on the 
cost of pharmaceuticals. 

Against this background, it is important to 
recognise that advances in therapy do not always 
increase costs. They can in some cases reduce other 
expenditure on the Health Service. The earliest 
Office of Health Economics booklet in 1962 drew 
attention, for example, to the savings for the Health 
Service from the control of tuberculosis ( O H E 1962). 
The control of infectious diseases as a whole in the 
1950s contributed a major economic 'bonus' to the 
National Health Service, to enable it to expand its 
newer treatments. There are, of course, also other 
substantial economic benefits from better treatment. 
These reduce the more general costs of sickness 
referred to in the Box on page 2. This Briefing, 
however, refers only to health service costs and to the 
direct savings which medicines can yield within the 
Health Service. These are real savings in economic 
terms, even though the resources which they release 
are quickly absorbed in the general expansion of 
medical care. 

Before looking at these savings from the use of 
pharmaceuticals, it needs to be emphasised again that 
medical progress- including pharmaceutical progress 
- often adds to health service costs rather than 
reducing them. An obvious example is Retrovir for 
the AIDS syndrome. It is expensive, and it may 

prolong the period of even more expensive terminal 
care of patients before their eventual death. Of 
course, the development of a vaccine or a true 'cure' 
would indeed reduce costs: but at present the 
available pharmaceuticals may make the treatment 
of AIDS more prolonged and expensive. 

Ironically, another example is the use of 
cyclosporin in heart transplant surgery. It has 
significantly improved the success rate. (In renal 
transplants, such success can be set against the higher 
cost of prolonged dialysis, but for heart transplant 
patients the alternative is death). Figure Two shows 
the survival rate at Harefield and Papworth Hospitals 
for the periods before and after the introduction of 
cyclosporin A. The probability of survival at one year 
rose from about 0.55 to about 0.81. However, within 
the health service, such an improvement adds to costs 
rather than reducing them. An 'unsuccessful' 
transplant patient who dies shortly after the 
operation costs only about £10,000; when, however, 
the use of cyclosporin results in a successful 
transplant, the patient will on average cost about 
£30,000 over a ten year span of expected survival, 
because of the continuing cost of immunosuppressive 
therapy and follow-up care (Buxton et al. 1985). 
There arc very real savings for society, and for the 
individual and his family, from such success, but not 
for the Health Service itself. 

Similarly, if more indirectly, the use of the new 
agents to prevent death from coronary heart disease 
will add to the Health Service costs. The generally 
elderly patients kept alive will often need continuing 
medical care for the general morbidity of old age. Bv 
contrast, a dead person costs nothing. 

None of this, of course, argues against medical 
progress. It does however, mean that the following 
examples of savings from the use of medicines need 
to be seen against this background. It also explains 
why individual pharmaceutical companies have 
recently concentrated economic studies on the 
improved "quality of life' as a result of t reatment, 
instead of measuring merely financial savings. 



THE COSTS OF SICKNESS 
T h e costs of sickness arise in four main ways. First, there 
are the costs of medical care for those who are ill - that 
is, in Bri tain, mainly the cost of the National Heal th Ser-
vice. Figure O n e shows that almost two thirds of the cost 
of the Hea l th Service is incurred in hospital . Medicines 
account for one tenth of the total costs. 

Second, the cost of sickness results f rom absence f rom 
work due to ill heal th . This cost is most commonly calcu-
lated as the loss of earnings of those who are ill. A larger 
f igure can be p roduced by est imating the loss of produc-
tion due to sickness absence. However , such figures 
have to be t rea ted with caut ion. In a country where there 
is a significant level of unemploymen t , it is possible that 
at least long-term sickness absence may simply be an 
al ternat ive to long-term unemployment . Never the less , 
it is common exper ience that individuals ' absence f rom 
work due to ill health can of ten result in economic losses. 

Third , sickness also results in a cost for the economy 
as a whole as a result of p r ema tu re mortal i ty . If an o ther-
wise product ive worker dies in his thirt ies, for t ies or fif-
ties. many potentially product ive years are lost. This has 
an economic cost by reducing the pro-por t ion of active 
workers in the communi ty and increasing the rat io of 
' dependen t s ' to ' ea rners ' . If significant number s of 
potentially product ive workers die p remature ly , those 
who remain will each have to suppor t a larger n u m b e r of 
dependen t children and old age pensioners . O n c e again, 
o the r factors such as changes in the birth ra te can also 
influence this rat io but , never theless , the early dea th of 
a product ive worke r does have a real economic cost. 

Four th , there is the cost of suffer ing and disability for 
the pat ient and his family. Much medical t r ea tment now 
benef i t s the elderly, who are a l ready ret ired. Cynically, 
it can be pointed out that it would save money for the 
communi ty as a whole if such pat ients died. However , 
economis ts very properly put a positive value even on an 
impaired and non-product ive life. Much economic 
analysis is now concerned with quant i fy ing the "utility" of 
lives in the elder ly, and this added value of prolonged 
life must be taken into account in considering the 
appropr ia teness of expendi ture on medical care . 

In a narrow sense, however , it is only the first of these 
costs which directly concerns the health service. T h e 
o the r 'costs ' represent losses to society. They are not 'di-
rect ' costs. Of course , be t te r medical care - and phar-
maceutical a d v a n c e s - c a n substantially reduce these los-
ses arising f rom sickness absence , p rema tu re mortal i ty 

Figure 1 National Health Service percentage 
expenditures, UK, 1987 
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and suffer ing. For example , reduct ion in p rema tu re 
mortal i ty f rom s t rokes , due largely to be t te r t r ea tment 
of hyper tens ion , is es t imated to have cont r ibu ted an 
extra £322 million to the British economy in 1985 (Teel-
ing Smith . 1988). F u r t h e r m o r e , pharmaceut ical innova-
tion adds to the national wealth through the contr ibut ion 
of pharmaceut ica l expor t s to Bri tain 's balance of t rade -
a positive balance of abou t £900 million in 1988. Such 
positive cont r ibut ions to the economy through the 
deve lopment of be t te r medicines are extremely impor-
tant . However , f rom the point of view of the health ser-
vice it is the total cost of the service itself which is of 
primary concern . This Briefing t he re fo re refers only to 
actual reduct ions in direct health care costs f rom the use 
of improved - and of ten more expensive - medicines. 

Figure 2 Survival curves for heart transplant patients 
at Hare field and Papworth Hospitals (as at 30th Sep-
tember 1984) 
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THE ECONOMIC S A V I N G S 
O v e r the yea r s , e c o n o m i c ana lyses have s h o w n a 
"cost -benef i t ' pay-off to the hea l th service f r o m the 
use of med ic ines , using t h r e e b r o a d a p p r o a c h e s . T h e 
first is t o look at t he total savings for the Na t iona l 
Hea l th Service f r o m the use of med ic ines in gene ra l . 
T h e second has b e e n to look at the savings f r o m the 
use of a b r o a d g r o u p of pa r t i cu la r med ic ines - fo r 
e x a m p l e the an t ib io t ics . T h e thi rd a p p r o a c h is to look 
at the savings f r o m the use of a single individual 
med ic ine . T h e seven e x a m p l e s which fol low a rc 
recent app l i ca t ions of each of t he se a p p r o a c h e s . 

Firs t , look ing at med ic ines as a w h o l e , Tee l ing 
Smith and Wells (1985) pub l i shed a s tudy in the 
P h a r m a c e u t i c a l J o u r n a l which l o o k e d at the 
r educ t ion in hospi ta l cos ts u n d e r the N H S in E n g l a n d 
and W a l e s , as a result of p h a r m a c e u t i c a l p rog re s s 
agains t a s t h m a , ep i l epsy , g l a u c o m a , h y p e r t e n s i o n , 
b ronch i t i s , skin d i sease , tube rcu los i s , in fec t ious 
d i seases a n d m e n t a l illness. 

T a b l e O n e shows that the savings in 1982. 
c o m p a r e d to costs had the re b e e n n o r educ t ion in 
hospi ta l i sa t ion since 1957, a m o u n t e d to €1,699 
mil l ion. T h e s tudy re la t ed this saving in hospi ta ls to 
the to ta l cost of all p h a r m a c e u t i c a l s , inc luding 
hospi ta l med ic ines and d i spens ing fees , of £1.602 
mil l ion. Of this , p h a r m a c e u t i c a l m a n u f a c t u r e r s 
rece ived only £1,225 mil l ion. T h u s t h e r e is a 'cost 
benef i t p a y - o f f of £474 mill ion for t he Na t iona l 
H e a l t h Service . A l t h o u g h it has b e e n widely q u o t e d , 
this cos t -benef i t analysis has neve r been c h a l l e n g e d , 
except to poin t ou t tha t t he most subs tan t i a l savings 
obvious ly re l a t ed to p h a r m a c e u t i c a l r e sea rch 
u n d e r t a k e n s o m e t ime in the pas t . 

L o o k i n g specifically at the use of an t ib io t ics in 
p rophy lax i s agains t p o s t - o p e r a t i v e infec t ion in 
su rge ry , an ex tens ive rev iew of the l i t e ra tu re was 
r e p o r t e d in a c h a p t e r in the O H E book le t ' E c o n o m i c 
E v a l u a t i o n in the D e v e l o p m e n t of Med ic ines ' 
( D r u m m o n d et al 1988). Th is c o n c l u d e d that every 
pub l i shed s tudy s h o w e d a f inancia l saving to the 
hospi ta l s as a result of t he r educ t ion of in fec t ions 
t h r o u g h the p reven t ive use of an t ib io t ics in su rgery . 
Such s tudies inc luded e x a m p l e s f r o m Bri ta in ( K a r r e n 
et al . 1985: M o r r a n et al, 1978), f r o m F r a n c e 
( R e n a u d - S a l t s J L e t al , 1985). f r o m G e r m a n y 
( D a s c h n e r F, 1982), f r o m S w e d e n (Pe r s son U et al . 
1986) a n d f r o m the U n i t e d S ta tes (Wins low I et al , 
1983). Most s ignif icant ly , o n e of the A m e r i c a n 
s tudies q u o t e d ( M a n d e l l - B r o w n et a l . 1984) ind ica ted 
tha t the use of t he latest and most expens ive 
c e p h a l o s p o r i n s wou ld p r o d u c e the g rea t e s t savings. 
Fo r 100 pa t i en t s , they e s t i m a t e d the ex t ra cost of 
p r o l o n g e d hospi ta l s tays caused by in fec t ions in 
' con t ro l ' pa t i en t s receiv ing cefazol in at 251,210 
do l la r s agains t an ex t ra cost of only 6 ,800 dol la rs f r om 
the h igher pr ice of a th i rd g e n e r a t i o n c e p h a l o s p o r i n . 

A n o t h e r very recent s tudy has e x a m i n e d the 
savings to the Na t iona l Hea l th Service f r o m the 
r educ t ion of s t r o k e s which has resu l t ed largely f r o m 
the successful con t ro l of h y p e r t e n s i o n . It is e s t i m a t e d 
f r o m genera l prac t ice stat ist ics tha t if t h e r e had b e e n 
n o r educ t ion since 1954/55 the n u m b e r o f new s t rokes 
pe r 1.000 p o p u l a t i o n aged 45-64 wou ld have b e e n 2 .4 
in 1981/82 ins tead of the ac tua l f igure of 1.75. 
W i t h o u t a r educ t ion of th is m a g n i t u d e , it is e s t i m a t e d 
tha t t he cost of s t r o k e s to the Na t iona l 1 lea l th Service 
would have b e e n £754 mill ion ins tead of £550 mill ion 
in 1985. Th i s saving of £204 mill ion can be v iewed 

f 
Table 1 Savings from nine groups of diseases 

Bed days 
1957 

Bed days 
1982 

Hospital 
savings 
£ million 

Asthma 394,331 297,281 7 
Epilepsy 500,053 247,352 19 
Glaucoma 148,969 89,096 4 
Hypertension 1,204,277 185,510 77 
Bronchitis 1,262,028 471,459 60 
Skin disease 1,122,385 996,204 9 
Tuberculosis 6,886,552 106,323 509 
Other infections 2,766,190 553.947 167 
Mental illness 52,487,000 27,324,630 847 

Total Saving 1,699 

Manufacturers' cost of nil pharmaceuticals 1.225 

'Cost benefit pay-off" 474 

Figure 3 A verage annual Michigan Medicaid expen-
ditures per patient with duodenal ulcer. "Does not 
include antacids which are excluded from Michigan 
Medicaid: 'includes cost of cimetidine therapy. 

Total = $721 

Total = $221 

Control 
group 

Cimetidine 
group 

Source: Geweke and Weisbrod 

agains t the total of all med ic ines fo r the t r e a t m e n t of 
h y p e r t e n s i o n of £185 mil l ion. T h u s the saving to the 
hea l th service f r o m s t rokes a lone m o r e than pays fo r 
the cost of all an t i -hype r t ens ive med ica t ion (Tee l ing 
Smi th . 1988). 

T u r n i n g to individual med ic ines , the saving in 
hospi ta l and surgical costs for d u o d e n a l ulcer as a 
result of the use of c ime t id ine have b e e n ex tens ive ly 
d o c u m e n t e d . T h e resul ts of o n e such s tudy , using 
c o m p u t e r i s e d r eco rds of Medica id in M i c h e g a n , a r e 
shown in Figure T h r e e . This shows that individual 
pa t i en t s in the g r o u p t r e a t e d with c ime t id ine cost on 
a v e r a g e 221 do l la r s , against 721 dol la rs fo r 
indiv iduals in the u n t r e a t e d g r o u p . T h e f o r m e r f igure 
inc luded only 66 do l la r s for t he cost of the c ime t id ine 
and o t h e r med ica t ions . T h u s t h e r e was a 750 p e r c e n t 
pay-off f r o m the use of c ime t id ine ( G e w e k e and 
W e i s b r o d , 1982). 
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A n o t h e r e x a m p l e f r o m the U n i t e d S ta tes is the use 
of rubel la vacc ina t ion . T h e M a s s a c h e u s e t t s Publ ic 
Hea l th D e p a r t m e n t (1979) n o t e d tha t the d i s t r ibu t ion 
of the vaccine saved the publ ic hea l th agency 5 .7 
mill ion dol la rs o v e r a 10 yea r p e r i o d . Inc iden ta l ly , 
the i r s tudy has b e e n cri t icised because it fa i led to t ake 
accoun t of the m u c h la rger savings to society as a 
w h o l e . 

A s a sixth e x a m p l e s , a recen t s tudy at Brune i 
Univers i ty has e x a m i n e d the e c o n o m i c s of the use of 
t r a n s d e r m a l glycerol t r in i t ra te p a t c h e s to r e d u c e the 
cost of in fus ion fa i lu re in hospi ta l pa t i en t s . It f o u n d 
tha t at the cu r r en t cost of t he pa t ches t o the hospi ta l s , 
t h e r e was an e c o n o m i c pay-off f r o m thei r use 
p rov ided the i n t r a v e n o u s in fus ion was r equ i r ed f o r 
m o r e than 48 hour s . In these cases the cost of t he 
pa tch was less than the ex t ra cost of hav ing set up new 
in fus ions in cases of fa i lu re . O n c e aga in , the very 
o b v i o u s bene f i t to the pa t i en t of no t having to su f f e r 
the pain a n d i nconven ience of a r e p l a c e m e n t in fus ion 
at a new site was exc luded f r o m the ca lcu la t ion in 
cos t -benef i t t e r m s . ( O ' B r i e n et al , 1988). 

T h e final e x a m p l e , like the use of an t ib io t ics in 
surgical p rophy lax i s , i l lustrates the fact tha t the m o r e 
expens ive p h a r m a c e u t i c a l p r e p a r a t i o n s m a y actual ly 
reduce overa l l costs , a l t hough it will of c o u r s e inf la te 
p h a r m a c e u t i c a l e x p e n d i t u r e s w h e n these a re j u d g e d 
in i so la t ion . 

T a b l e T w o shows tha t t he use of c a rbop l a t i n in 
p lace of the c h e a p e r cisplat in for t he t r e a t m e n t of 
cance r can p rove less expens ive in the long run 
b e c a u s e o f ' i t s m o r e f a v o u r a b l e toxicity p ro f i l e , eas ie r 
admin i s t r a t i on and i m p r o v e d con t r ibu t ion t o the 
qual i ty of life of c a n c e r pa t i en t s ' . Specif ical ly , it 
a l lows ou t -pa t i en t t h e r a p y to rep lace costly inpa t ien t 
t r e a t m e n t . T h u s a l t hough the ca rbop la t in cos ts 
£205.71 agains t £17 .90 f o r the c isp la t in , the to ta l cos ts 
fo r t r e a t m e n t s a re r e d u c e d f r o m £347 .90 to £228.77 
(T ighe and G o o d m a n , 1988). 

Table 2 Comparative Costs (£) for Carboplatin and 
Cisplatin 

Item Carboplatin Cisplatin 

Drugs 
Carboplatin 450 mg or 
cisplatin 100 mg 205.71 17.90 
Dexamethasone 4 mg iv 
+ 2 mg tablets x 4 for 4 days 2.34 
Metoclopramide 150 mg iv 3.60 
Domperidone tablets 20 mg 
x 4 tor 4 days 3.47 
0.9% iv saline" 0.55 3.30 
Hospital bed 8.00t 324.00* 
Senior registrar's time (1 h) 8.70 

TOTAL 228.77 347.90 

• 500 ml with carboplatin: 5 litres with cisplatin. 
t One day or half a day: patient related plus non-patient-related costs. 
13 inpatient days (including medical staff costs) in a radiotherapy unit: national 
1985/86 figures uprated for NHS inflation. 
Adapted from Tighe and Goodman 

THE WIDER I M P L I C A T I O N S 
All these e x a m p l e s show how med ic ines as a w h o l e , 
g r o u p s of med ic ines , and individual ly i m p r o v e d 
p r e p a r a t i o n s can save the H e a l t h Service m o n e y . 
T h e y ind ica te the cost e f fec t iveness of med ic ines , in 
add i t i on to the i r t h e r a p e u t i c bene f i t s . T h e s e savings 
d o n o t . of c o u r s e , r e d u c e ac tua l e x p e n d i t u r e . T h e y 
re lease r e sou rces to be used in o t h e r ways within the 
hea l th service . In add i t i on , t he ear ly d i scharge of 
pa t i en t s may have o t h e r costs for society if, fo r 
e x a m p l e , t he re a rc i n a d e q u a t e c o m m u n i t y facili t ies 
to s u p p o r t a menta l ly ill pa t i en t w h o has d o n e well in 
hospi ta l but w h o neve r the l e s s c a n n o t cope on his own 
in the c o m m u n i t y . 

I n d e e d m u c h work by the Of f i ce of H e a l t h 
E c o n o m i c s ha s b e e n c o n c e r n e d with the qual i ty of 
life of pa t i en t s . T h e r e may s o m e t i m e s be nega t ive 
e f f ec t s such as those m e n t i o n e d in the p rev ious 
p a r a g r a p h , but p h a r m a c e u t i c a l p rogress also br ings 
m a n y posi t ive b e n e f i t s fo r t he individual . 

T h e i m p o r t a n c e of the e c o n o m i c m e a s u r e m e n t of 
qual i ty of life in pa t i en t s has been fully discussed in 
O f f i c e of Hea l th E c o n o m i c s pub l ica t ions (eg Tee l ing 
Smi th . 1985). In cases of e f fec t ive t r e a t m e n t in the 
e lder ly in pa r t i cu la r , t he b e n e f i t s of t h e r a p y may 
c o m e pr imar i ly in the f o r m of relief of s y m p t o m s and 
ex t ra yea r s of life. H e n c e , in such cases the b e n e f i t s 
a r e m e a s u r e d in t e rms of an increase in wha t have 
b e e n cal led ' qua l i t y - ad jus t ed life years ' ( Q A L Y ' s ) . 
F igure F o u r , which re fe r s to r h e u m a t o i d a r thr i t i s 
pa t i en t s , shows the i m p r o v e m e n t in the i r score for 
the qual i ty of life w h e n they rece ived t r e a t m e n t with 
the oral gold p r e p a r a t i o n , a u r a n o f i n , ins tead of a 
p l acebo in add i t ion to s t a n d a r d a n t i r h e u m a t i c 
t he r apy ( B o m b a d i e r et a l . 1986). 

H o w e v e r , wha t this brief p a p e r has shown is that in 
add i t ion to i m p r o v e m e n t s in h u m a n well be ing , the 
a p p r o p r i a t e use of m o d e r n a n d expens ive med ic ines 
can a lso save m o n e y for the Hea l th Service -
a l t o g e t h e r apa r t f r o m savings fo r the e c o n o m y as a 
who le . T h e rising e x p e n d i t u r e on med ic ines u n d e r 
the Na t iona l H e a l t h Service n e e d s to be seen in 
pe r spec t ive against the b e n e f i t s which they can 
p r o d u c e . T h e r e a re s o m e t i m e s usefu l f inancia l 
savings to be ach ieved by the a p p r o p r i a t e use of 
med ic ines . Th is is very much less o f t e n the case with 
o t h e r f o r m s of t r e a t m e n t . F r o m an e c o n o m i c point of 
view the cost of p h a r m a c e u t i c a l s shou ld be v iewed 
m o r e f avourab ly than o t h e r medica l and surgical 

Figure 4 
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well being scale, in rheumatoid arthritis. 
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costs. In many cases they will be more than paying for 
themselves and reducing the cost of sickness to the 
National Health Service. 

Thus there is a paradox. Pharmaceutical costs 
continue to rise, and are often subject to special 
scrutiny. Yet in individual cases this rising 
expenditure may actually be reducing costs elsewhere 
within the hospital service. Hence there are great 
dangers in viewing pharmaceutical expenditure in 
isolation. The implementation of a 'cheap drug' 
policy may actually increase health service costs in 
some cases. The economics of the health service need 
to be seen in the round. This Briefing has attempted 
to focus on one aspect of the overall picture which is 
all too often neglected. The use of expensive 
medicines may in some cases release 
disproportionately larger amounts of resources for 
the benefit of patients as a whole. Pharmaceutical 
budgets need to take this factor into account. 

Finally, apart from these immediate short-term 
savings from the use of medicines, there are the 
longer term effects where medicines and vaccines act 
in a prophylactic way to prevent future disease. The 
example of the control of hypertension to prevent 
strokes in the future is one such case. It is likely that 
further analysis will provide other examples where 
medical treatment today prevents morbidity 
occurring at some time in the future. Thus 
pharmaceutical treatment needs in some cases to be 
regarded as preventative medicine. The money spent 
on current pharmaceutical budgets can reduce costs 
in the future. This emphasises once again the danger 
of too much concentration on the reduction of 
expenditure on medicines. Pharmaceutical budgets 
may not only sometimes reduce current health service 
costs, but can also be an investment in positive health 
for the future, thus perhaps reducing long-term and 
very costly sickness. 
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suppor t and discussions on research p r o b l e m s with any 
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