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During the natural history of serious, untreated
pneumonia, the patient experiences a continu-
ous clinical deterioration to the point of death
due to increased severity of infection. The
clinical deterioration is usually interrupted
with the initiation of antimicrobial therapy.
Initial empiric treatment usually consists of a
broad-spectrum antibiotic that targets the vari-
ous organisms that are suspected of causing
pneumonia. With effective treatment, the pa-
tient will enter the recovery phase that ends
with the patient’s cure.
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Three Stages of Recovery
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For the majority of patients, the recovery
phase can be divided into 3 different peri-
ods. The first period starts with the initia-
tion of treatment. Most patients will not
demonstrate clinical improvement for the
first 24 to 72 hours, despite appropriate
empiric antibiotics.  Some patients may
even have a slight clinical deterioration
during this time due to liberation of bacteri-
al breakdown products. Initial antimicro-
bial therapy should not be changed during
this period, unless there is a marked clinical
deterioration or a known pathogen has been
identified that is resistant to the current
treatment. ‘

During the second period, the patient is
starting to slowly show signs of clinical
improvement.  Signs, symptoms, and labo-
ratory abnormalities begin 10 normalize.
The third period is characterized by defini-
tive clinical improvement. During this
period of recovery, the signs, symploms,
and laboratory abnormalities are greatly
improved or even resolved.
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Switch Therapy Approach to
Treatment
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During switch therapy, the second period of
recovery is identified. When the patient is
showing evidence of early clinical im-
provement, the intravenous antibiotics are
discontinued and the patient is switched to
oral antibiotic therapy. Soon atterwards,
the patient is discharged from the hospital
1o complete the tull duration of oral antibi-
otic therapy at home.

2 A v FEEORE. BEOSE 2 #F
DRI N Do
EEDHIEHOBERERDME D
MEERLTWAEE, EYE
DOEIRAIRESITEIE L, BFIEI
EHEORORSEEICUDE
ZbN3,

ZOHBEBHIC, BEIGERL, B
ETHEMEOROKRS DA
FIRRIEZE T T %o




Early Improvement Phase

<+ Lack of specific criteria to identify

+»If it 15 to occur, clinical deterioration
generally occurs within 48 hours

< Those responding do so within 24 to 72 hrs

<+ Signs: return of temp towards normal,
decrease in WBC, improved appelite,
decrease in malaise
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If switch therapy is to be effective, we must
be able to identify when patients are entering
the carly improvement period. The ability
to do this has been delayed due 10 a lack of
specific criteria to define early improvement
and uncertainty whether a sufficient period
of intravenous therapy has been completed.
Patients who deteriorate as a result of their
infection usually do so within 48 hours.
Those who are going to respond to therapy
commonly are clearly improved within 24 to
72 hours. It is uncommon for a patient who
has reached clinical stability to suffer serious
deterioration.

Normalization of  vital signs and white
blood cell counts have been the most com-
monly considered criteria when evaluating
when a patient may be converted 1o oral
therapy. In addition, improved appetite and
decrease in malaise are often used.
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Switch Therapy Criteria

<+ Cough and shortness of breath are
improving

< Afebrile for at least 8 hours

s+ WBC count is returning {0 normal

< No evidence of abnormal GI absorption

Ramirez JA. Ann Pharmacother 1998;32(supply:522-6
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Ramirez JA. Ann Pharmacother 1998:32(suppl):S22-6

One investigator, clinician who has written
several articles about switch therapy uses the
following criteria to establish the applicabil-
ity of switch therapy in his patients. Based
upon this criteria, patients are switched to
oral antibiotics when: (1) cough and short-
ness of breath are improving, (2) the patient
is afebrile for at least 8 hours, (3) the white
blood cell count is returning toward normal,
and (4) there is no evidence of abnormal
gastrointestinal absorption.
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Contraindications to
Switch Therapy

< Intractable vomiting

<+ Patients at risk of poor compliance

< Severely impaired cognitive function

<+ Conditions in which blood flow to the site
of infection is impaired

<+ Infection caused by resistant organisms

“* Patients with neutropenia
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Despite clinical stability, certain patient
populations should not be considered for
switch therapy.  Those include: '

* patients who cannot tolerate oral
dosing or have intractable vomiting,

* patients at risk of poor compliance
(such as patients who use intravenous
drugs or who are alcoholic or unreliable
or have severe psychiatric conditions
which may require hospitalization to en-
surc compliance with treatment),
*patients with severely impaired cogni-
tive function who are unable to carry out
activities of daily living and those with
little social support,

*patients where blood tlow (and therefore
drug delivery) to the site of infection is
poor, such as lung abscess, necrotizing
pneumonia, or empyema,

*paticnts with infections caused by resis-
tant pathogens tor which no suitable oral
antibiotics are available (e.g., methicillin-
resistnat Staphylococcus aureus pneumo-
nia), and

*patients with neutropenia, due to lack of
clinical experience with oral antibiotics
in this group.
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Factors that slow resolution

<+ Increased age

<+ Alcohol abuse

<+ Significant coexisting medical disease
< History of smoking

*» Bacterial infection

% Infection with a virulent pathogen
~ L. pneumophilia
— S. aureus
— gram-negative baciili
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Not all patients are created equal.  Patients
respond 10 therapy at different rates.
Factors that contribute to slowly resolving
or nonresolving pneumonia are important
because they impact on response to therapy.
These factors include advanced age, history
of alcohol abuse, significamt coexisting
medical disease, history of smoking, a co-
existing bacterial infection, and infection
with a highly virulent pathogen, such as L
pneumophilia, § aureus, or gram-negative
bacilli.
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Ideal oral antibiotic for
switch therapy

¢ Identical spectrum as IV product
“ High level of bioavailability

< Once- or twice-a-day dosing

<+ No adverse effects

“*No drug-drug interactions

<+ Low acquisition cost
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There are a number of characteristics that
would make a particular antibiotic ideal for
oral therapy. Because we do not have a de-
finitive causative organism in over 50% of
patients with pneumonia, most physicians
treat empirically based upon the most com-
mon organisms. When switching to oral
therapy, it is important that you provide the
same spectrum of activity with the oral pro-
duct as was provided with the intravenous
formulation. A high level of bioavailability
will assure adequate concentrations at the
site of the infection. Compliance is en-
hanced by using products that only require
once or twice daily dosing. Lack of adver-
se effects and drug-drug interactions is im-
portant, especially in the elderly who will
often be taking several other medications.
Low acquisition cost is an additional factor;
however, as stated before, drug cost consti-
tutes a small percentage of the total cost of
care for a patient with pneumonia.
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Antibiotics commonly used in IV
to oral switch
% MN-lactam antibiotics +/- B-lactamase
inhibitor
+TMP/SMX
< Doxycycline
s Cephalosporins (2nd and 3rd generation)
% Macrolides

% Fluoroquinolones
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“«TMP/SMX
< Doxycycline
% Cephalosporins (2 - B3 )
< Macrolides

4 Fluoroquinclones

A number of different antibiotics have been
used for switch therapy. Initial empiric ther-
apy will depend on the local resistance pat-
terns in the community as well as the
availability of choice on the hospital formu-
lary. The B-lactam antibiotics have a long
history of use for CAP; however, increasing
incidence of resistant pneumococcal organ-
isms makes this class of medications less at-
tractive. In addition, many of the B-lactams
have poor bioavailability and require multiple
day dosing, making them poor choices for
treatment of CAP. Amoxicillin has rela-
tively good bioavailability but lacks activity
against most, if not all, Moraxella species,
most H. influenzae, and all atypicals. The
addition of the B-lactam inhibitor (clavu-
lanate) helps against the first two organisms
but not the atypicals.
Trimethoprim/sulfamethoxazole may be use-
ful but has poor activity against strep.
Doxycycline is an extremely effective drug
against the most common pathogens as well
as atypicals.

Newer oral cephalosporins may be given less
frequently and have enhanced activity against
H. influenzae. However, they also have po-
or coverage against atypicals.

The newer fluoroquinolones (levofloxacin,
gatifloxacin, moxifloxacin) have excellent
coverage against strep and meet most of the
criteria for the optimal oral antibiotic (good
oral bioavailability, once- or twice-daily dos-
ing). However, they can be very expensive.
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This is a picture of the Hoh rainforest, part
of the Olympic National Forest in the state
of Washington. My family spent our va-
cation in and around this area last summer.
This is the only temperate rain forest in the
world.  The rainforest sits next to the
Olympic mountains, a large ridge of
mountains that still contain remnants of
glaciers from the Jast ice age. Average
rain fall in the Hoh rainforest is 120 to 140
inches per year.

N F—DREMRMT, 7Y b
VMIZH DAY B Y [EE K
D—EPT T VEFEDE DIKIRIZFA
DEBFEICOHEZDTHERILEL
2o R THE—DRFOBRENT
T, PBEMMKIZA Y v 2 Lok
B> T, WD KERERITIEK
HEAREAC D 5 DKF DO B & H3TE -
TOWET, Z—OERMKDEHYRE
NEITFER” 120051404 > F T
T,




Early Switch from IV to oral antibiotics
and early hospital discharge

<+ Observational study of 200 consecutive
hospitalized patienis with CAP
< Objectives:
— Determine proportion of patients who were candidates
for early switch to PO therapy & early discharge
— Evaluate clinical outcomes & patient satisfaction for
patients with early switch/early discharge
— Define factors that interfere with early discharge and
early switch to PO therapy
Ramirez JA. Arch Intern Med 1999:150:2449-2454.
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Ramirez JA. Arcit Intern Med 1999:150:2449-2454,

In an attempt to measure the effect of an an-
tibiotic switch program and determine pa-
tient clinical outcomes, Ramirez, etal
conducted an observational study of 200
consecutive hospitalized patients with CAP.
Their objectives were 1o determine the pro-
portion of patients who can be treated with
early switch and early discharge, to evaluate
clinical outcome and patient satisfaction for
patients treated with early switch and early
discharge, and to define the factors that in-
terfere with early discharge for some of the
patients who underwent early switch to oral
antibiotic therapy.
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Early switch from IV to oral antibiotics
and early hospital discharge (cont’d)

<* Results:

—173/200 (86%) exhibited clinical improvement
within first 7 days of IV antibiotics
* Early improvement - within first 3 days IV
antibiotics

- 133/200 (67%)
—mean LOS, 4.8 days

* Late improvement - by days 4-7 of I'V aniibiotics
~40/200 (20%)
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173 of the 200 patients (86%) displayved clini-
cal improvement within the first 7 days of IV
antibiotics. The majority of these patients
demonstrated early improvement; that is,
within the first 3 days of IV therapy. The av-
erage length of hospital stay (LOS) for these
133 patients was 4.8 days. The remaining
20% demonstrated improvement between days
4 and 7 of IV antibiotics.
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Early switch from IV to oral antibiotics
and early hospital discharge (cont’d)

% Early switch & early discharge
- 88/200 (44%)
— Mean LOS, 3.4 days
<» Early switch but continued hospitalization
— 45/200 (22.5%)
~ Mean LOS, 7.6 days
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If you separate out the patients who re-
mained hospitalized for treatment of co-
morbid conditions, the need for diagnostic
workup, or social needs, the LOS for pa-
tients who underwent early switch was 3.4
days. Those patients who had an early
switch to oral antibiotics but required con-
tinued hospitalization due to one of the rea-
sons mentioned above, had a LOS of 7.6
days.
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Early switch from IV to oral antibiotics
and early hospital discharge (cont’d)

<+ Clinical outcomes
— 118/1233 patienits evaluable. 117/118 cured
< Patient satisfaction survey—early
discharge group
— 84/88 (95%)--not sent home too soon
- 86/88 (98%)—received adequate follow-up
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Of the 133 patients who had an early switch
to oral antibiotic therapy, 188 patients were
evaluable for clinical outcome analysis,
Clinical failure was documented in 1 patient.
This patient was a 74 year old male with a
history of adenocarcinoma of the colon with
metastasis to the liver, diabetes, chronic lung
disease, and CHE He was treated with an
intravenous for 3 days after which he was
switch to an oral B-lactam-B-lactamase in-
hibitor.  After 2 days of oral therapy, he ex-
perienced clinical deterioration, with and
elevated temperature and white blood cell
count. He responded clinically after reini-
tiation of intravenous antibiotic therapy.

A survey of the 88 patients who had early
switch and discharge revealed that 95% felt
that they were not sent home too soon and
98% responded that they received adequate
follow-up and were satisfied with the care
they received.
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Early switch from IV to oral antibiotics
and early hospital discharge (cont’d)

<+ Projected cost impiications of early switch/early
discharge strategy:
~ US: 500,000 patients hospitalized with CAP each year
— Assuming median LOS after stabilization of 4 days
— Early switch/early discharge strategy (n=220.000)
- Likely to reduce LOS by 2 days per patient

+ Hospital days by 440,000 over 1 year

* Average cost hospitalization: 5903/day

+ Projected annual US savings: 5397,320,000
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The authors of this study did some ex-
trapolation to project cost implications of
an ecarly switch/early discharge strategy:
Based upon the results of their study,
220,000 of the 500,000 US patients hospi-
talized with CAP in the US annually could
benefit from an early switch/early discharge
strategy. This strategy was extrapolated to
reduce length of hospital stay by 2 days per
patient resulting in a decrease in total hos-
pital days of 440,000 over 1 year. As-
suming an average day of hospitalization
cost approximately $903, the projected an-
nual US savings would be almost $400
million.
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Notes of Caution

“*Does drug cost savings translate into
savings in clinical practice?

< 1In the ‘real’ world, is LOS actually
shortened?

<*Is there an economic value in
shoriening the LOS?
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The acquisition cost of defined daily doses
of oral formulations of any antibiotic are
usually 2- to 10-fold lower than the cost of
the corresponding intravenous formulation.
In addition, intravenous therapy has admin-
istration costs (staff time, tubing costs, drug
wastage). [t is quite easy to show in an
economic analysis that the organization will
save money by implementing an early
switch/early discharge program. However,
the aim should be to prove that savings in
drug acquisition and administration costs
translate into savings in clinical practice.

The potential for shortening hospital stay
with oral switch therapy has been demon-
strated in several studies. However, coslt
savings only occur is the patient is actually
discharged from the hospital. Due to the
severity of illness and significant comorbid-
ity, many patients remain in the hospital for
other reasons other than the trcatment of
their pneumonia.
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Economic factors from
shortening LOS

%+ Savings partially offset by increasing
severity of illness in new patients

< Early discharge may increase cost of care
in community

< Early discharge may impose financial
burden or inconvenience on family

4 Early discharge may impose burden on the
patient
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There a number of common fallacies in es-
timating the economic gain of early hospital
discharge that should be kept in mind.

1} A discharged patient who qualified for
early switch/early discharge strategy will
almost always be replaced by a patient who
needs more aggressive care. This results in
an increase in the average cost per day of
hospitalization and offsets some of the sav-
ings attributable to patients who are dis-
charged earlier.

+ 2) Early discharge may likely increase the
cost of care in the community.

*3) Early discharge may impose financial
burdens or inconvenience on the carers or
family.

*4) Early discharge may impose additional
burdens on the patient.

*All of these factors play a role in deter-
mining the economic feasibility of develop-
ing and providing an early switch/early
discharge program.
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Quality of Studies

<+ Quality of studies is uneven

“+Only 6 of 32 trials satisfied the rules of
evidence

< Most studies are observational
<*Many have inappropriate control groups

“* Unclear if resuits are clinically relevant
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Overall, the quality of randomized con-
trolled trials of oral switch therapy is un-
even. In one review, only 6 of 32 trials
satisfied the rules of evidence. In this re-
view, 19 of the 32 trials were rejected be-
cause they were nol randomised trials.
They rejected 7 of the remaining 13 becau-
se of inappropriate control regimens. In
these cases, switch therapy was included in
the control arm as well as the experimental
arm.  This left only 6 randomized con-
trolled trials that were considered to
provide adequate evidence of the effective-
ness of switch therapy in comparison to in-
travenous therapy.

Even if the trial design issues have been re-
solved, the patients in the switch arm have
usually received 3 to 5 days of IV antibiot-
ics, which for some infections, may be
enough for adequate treatment. We are
left to wonder it the oral antibiotic was
needed at all.
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Summary

<+ Cautiously optimistic
< Carefully screened patients
<+ Appropriate crileria

< Antibiotic choice
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Despite these shortcomings, I think we
should be optimistic about the benefits of
early switch and early discharge. Patients
who have been carefully screened and meet
appropriate criteria should be considered
candidates for intravenous to oral switch
therapy. Chosen antibiotics should meet
criteria that were listed earlier, including
excellent oral bioavailabilty, etfectiveness
against the most common organisms, once-
or twice-daily dosing requirements, and be
free from significant adverse effects or drug
interactions. The end result is improved
patient care, improved patient satisfaction,
and decreased system costs.

CNSDREICHPPDAT. B
TR A v F/RHER O &
I DOWTEEBHTRITNIE R S &
WEES, FERELSBRHEIN, &
PR EEC S -BEFEBEIS
BO~ND 24 v FEEOEFE
THHEEZOLND, BEINEH
EE L RIC R LERO0EYZE
R BEESE L, EEACOHME
CRtLTHEBTH D IR S2
EOHSEET L, EBREANE
M EERMRNEDTH DN
XTHbd, BREEE LU &
EOWRBEPWUEL., BEOWHEE
EREL, VATLERZEHST
CETHBo




