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Intravenous to oral 
antimicrobial stepdown 
therapy: Improving the 

quality of care and 
reducing costs 
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I NFECTIOUS DISEASES CONTINUE TO PLAGUE MANKlND AND 

the treatment of infections continues to consume a 
considerable proportion of healthcare resources. From 
an international viewpoint, the use of antibacterial 
agents to treat infections accounts for between 3 and 
25% of all prescriptions and 6 and 21 % of the market 
value of the drugs (1). A recent European five-country 
survey of the management of infections and the use of 
antibiotic therapy in acute care hospitals revealed that 
lower respiratory tract, urinary tract. and intra-ab
dominal infections accounted for 75% of all infections, 
but marked variation in the route of administration was 
observed (2). In Italy 80% of all administration was 
parenteral whereas in the United Kingdom 60% of the 
administrations were on an oral basis. In the United 
Slates there is also considerable variation in the routes 
of administration of antimicrobial agents. Respiratory 
tract infections are the most commonly encountered 
infections in the United Slates (3) and in a national 
health survey conducted in the 1980s they were esti
mated to account for over 200 million infection episodes 
per annum (4). Indeed, the use of antibiotics for the 
treatment of infections of the respiratory tract in hospi
talized patients accounts for approximately one-third of 
all prescript.ions for these patients (5 ,6) . Overall. the 
estimated antimicrobial costs were approximately 

US$23 million per year. Overall, antibacterial agents 
account for 25 to 50% of the total drug budget of most 
US hospitals (7). In Canada antibiotics continue to 
account for a major portion of drug expenditures and 
revenues from patented antibiotics accounted for $307 
million in sales according to the 1991 report. of the 
Patented Medicine Prices Review Board (8). 

Rapidly escalating antimicrobial costs in the face of 
increasingly limited resources have led lo greater em
phasis on the economic aspects of antibiotic therapy in 
recent years. Coupled with the trends towards reducing 
the costs of antibiotic treatment has been the increas
ing availability of newer oral antimicrobials with im
proved potency, pharmacokinet.ic parameters and 
bioavailabilily. In addition, research into the pharma
codynamics of the 'bug-drug' interact.ion which can be 
viewed as the integration of pharmacokinetics (drug 
levels). minimal inhibitory concentration (susceptibil
ity). post-antibiotic effect, effective regrowth t.ime, and 
in vivo behaviour of the antimicrobial in the host, has 
created a new understanding of the optimum dosing of 
antimicrobials (9-11). 

It is against this background of the juxtaposition of 
the need to reduce antimicrobial costs but at the same 
time to improve the quality care that we find the con
cept of intravenous to oral conversion of antimicrobials. 
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 Stepdown therapy USEO Y·DO OTCO 

THE CONCEPT OF INTRAVENOUS TO ORAL 
ANTIMICROBIAL CONVERSION OR 'STEPDOWN' 
Conversion programs for antimicrobials may be con

sidered in the context of dosage. interval and route or 
any combination thereof. Alt.hough conversions from 
higher t.o lower dosages and from shorter to longer 
intervals have been used for many years . early conver
sion from intravenous to oral therapy in the hospital 
ized patient. has never received much emphasis. The 
introduction of a formal program or mechanism lo 
convert from int.ravenous to oral therapy. also refeITed 
to as 'switch" therapy (12) or 'st.epdown· therapy (13) . is 
not. novel but. if used to its full extent. represents a 
unique and exciting opportunity to reduce costs signifi 
cantly while improving the quality of patient. care. 

Although some clinicians are hesitant. lo initiate 
early transit.ion lo oral anti-infective therapy or lo 
change the regimen of a patient who is demonstrating 
signs of improvement., there is increasing evidence lo 
support the early use of oral agents in the treatment. of 
several infectious diseases (14.15). Several studies have 
assessed the efficacy of oral antimicrobial therapy in 
various infections including respiratory tract. infections 
(16, l 7) , skin and soft tissue infections (18. 19) and bone 
and joint infections (20-22) and have provided consid
erable evidence to suggest. the use of oral agents is bot.h 
safe and efficacious. For many years our pediatric col
leagues have treated children with acute osleomyelitis 
with oral agents after an initial (usually five to seven 
days) response to parenteral therapy, and gonococcal 
septic arthritis is oft.en treated with oral therapy alone 
or after a brief course of parenteral therapy (23,24). The 
treatment of intra-abdominal infections or anaerobic 
brain abscesses with oral as opposed to int.ravenous 
metronidazole has also been reported (25). Louie (26) 
has recently reviewed a number of clinical trials com
paring intravenous with oral therapy. Wit.h the excep
tion of patients with infections in areas into which 
antibiotic penetration is poor (ie, meningitis and infec
tive endocarditis) the majority of hospitalized patients 
do not require prolonged courses ofparent.eral therapy. 

Additional supporting evidence for the use of oral 
antimicrobials earlier in t.he course of treatment for 
infectious diseases may be found by a careful analysis 
of the pharmacokinetics of many antimicrobials (26, 
27). Several agents including metronidazole, clindarny
cin. amoxicillin, trimet.hoprim-sulpharnethoxazole, 
ciprofloxacin, ofloxacin, doxycycline and cephalexin 
achieve high serum levels and excellent. tissue penetra
tion when given orally. The bioactivity of these agents 
suggests that they could be expected to achieve similar 
clinical results as intravenous preparations in patients 
with a normal absorptive capacity. Identification of 
patients for whom early conversion lo oral therapy may 
be utilized must be individualized based upon the pa
tient's clinical stat.us , lack of evidence suggesting 
malabsorption and ability to lake medications orally. 
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ECONOMIC CONSIDERATIONS OF 
STEPDOWN THERAPY 

Several studies have considered lhe economic im
pact. (13.28-30) of conversion therapy and lhese inves
ligalions suggest. U1at significant. cost. savings may be 
achieved through a reduction in direct acquisition 
cosls, t.he absence of a need for special supplies re
quired for intravenous medications, the decrease in 
related pharmacy and nursing labour. and the ability t.o 
shorten length of stay. The relative ease of preparation, 
storage and administration of oral medications also 
makes this mode of administration more convenient. as 
well as less expensive . 

A pilot study at. The Toronto Hospital (3) suggests 
that al least 40% of antibiotic days are eligible for early 
conversion to oral therapy. A similar survey of patients 
al Mount Sinai Hospital in Toronto revealed that 40% 
of patients receiving a third-generation cephalosporin 
were eligible for oral therapy after 72 h of intravenous 
therapy (3). An unexpected finding was that. when pa
tients on a general medical ward were assessed for 
suitability for conversion therapy after 72 h , 20% no 
longer were felt to require antimicrobial therapy. Bene
fits lo the patient also accrue, including the elimination 
of adverse events associated wit.hint.ravenous therapy, 
increase of patient comfort. and mobility if no intrave
nous therapy is required. and facilitation of a more 
active tangible role for the patient. in his/her own treat
ment.. not. t.o mention the potential for early discharge. 
The implement.at.ion of a formalized early oral conver
sion program for hospitalized patients represents an 
ideal total quality management. project. and has a wide 
applicability for institutions across Canada. The poten
tial for significant. and meaningful cosl savings in con
junction wilh improved quality of patient. care on a 
national scale represents a unique opportunity which 
must not go unrecognized. 

THE CANADIAN INFECTIOUS DISEASE 
SOCIETY SATELLITE SYMPOSIUM ON 

CONVERSION THERAPY 
To facilitate the initiative for quality improvement 

and cost containment in lhe antimicrobial prescribing 
of anti-infectives, a symposium was held in conj unction 
with t.he Royal College of Physicians and Surgeons 
Meeting in Sept.ember 1994. The idea for the sympo
sium was discussed and agreed upon by t.he Executive 
of lhe Canadian Infectious Diseases Society (e ms) in 
February 1994 and was one of lhe official symposia 
hosted by ems at. lhe 1994 Royal College meeting. The 
symposium was truly national in scope both in its 
impact and through the participation of ils speakers. 
The symposium did not have any admission fee and 
was open lo other allied healthcare professionals who 
wished to attend. 

The objectives for attendees who attended the sym
posium were: 
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• lo understand the concepts of conversion therapy 
• lo describe practical guidelines for choosing 

conversion therapy 
• lo estimate cosl savings associated with lhe use of 

conversion therapy 
• lo discuss strategies for the implementation of a 

conversion program. 
Support for U1e symposium was graciously provided by 

Heallli and Welfare Canada, National Health Research 
and Development Program. The Medical Research Council 
of Canada. and Bayer Inc. (Healthcare Division). 

Dr Richard Quintiliani, Director of Infectious Dis
eases and Allergy-Immunology a.l lhe Hartford Hospital, 
University of Connecticut School of Medicine, provided 
a thorough overview of the basic concepts and eco
nomic as peels of conversion therapy and provided some 
of the background which has lead us to consider lhis 
concept in our everyday practice. Dr Peter Jewesson, 
Director of lhe Department of Pharmacy al Vancouver 
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Hospital and Health Sciences Centre, provided allen
dees with an understanding of the pharmacokinetic 
principles for intra.venous lo oral conversion therapy 
and in his article provides a very useful grouping of 
anti-infective agents which may be used for slepdown. 
A compilation of experiences on slepdown therapy was 
lhen presented from individuals from inslilutions 
across Canada which have been active in the develop
ment of slepdown programs. Their contributions are 
presented as short vignelles and each represents a 
unique and valuable experience inlo approaches lo 
slepdown therapy in Canadian hospitals. Contribu
tions from Olla.wa. (Dr G Garber). Calgaiy (Dr T Louie). 
Hamilton (Dr L Mandell). Winnipeg (Dr L Nicolle). Hali 
fax (Dr K Forward). Quebec (Dr M Bergeron) and 
Toronto (Dr D Low. Dr J Conly) provide an opportunity 
for readers lo gain new insights from lhe lessons 
learned in the introduction of slepdown therapy in 
institutions from coast to coast. 
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