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BACKGROUND: A multinational randomized controlled trial has
shown a trend toward early discharge of patients taking oral linezolid
versus intravenous vancomycin (IV) in the treatment of methicillin-
resistant Staphylococcus aureus (MRSA) infections. Infection treat-
ments resulting in shorter hospitalization durations are associated
with cost savings from the hospital perspective.
OBJECTIVE: To determine whether similar economic advantages
are associated with oral linezolid, the costs and consequences of line-
zolid use following vancomycin IV versus the existing practice in the
treatment of infections caused by MRSA were compared.
METHODS: The charts of all patients admitted to one of three ter-
tiary care teaching hospitals between January 1, 1997 and August 31,
2000 and treated with vancomycin IV for an active MRSA infection
(skin and soft tissue only) were reviewed. Based on the vancomycin IV
chart review data set and a simulated linezolid data set, the clinical
consequences and the associated costs of MRSA treatment with van-
comycin IV, and oral and IV forms of linezolid were quantified and
compared within the framework of a cost-consequence analysis.
RESULTS: Patients treated with oral and IV forms of linezolid com-
pared with the existing practice had a shorter length of stay and
required fewer home IV care services, which resulted in a cost savings
of $750 (2001 values) to the Canadian health care perspective.
CONCLUSIONS: The estimated cost savings associated with line-
zolid use not only offset the higher acquisition cost of the anti-
infective, but may be substantial to health care systems across
Canada, especially as the incidence of MRSA continues to rise.
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Coûts et conséquences du traitement des
infections à Staphylococcus aureus résistant
à la méthicilline au Canada

CONTEXTE : Une étude comparative, multinationale, avec hasardisation
a permis de relever une tendance aux congés précoces des patients prenant
du linézolide par voie orale par rapport à ceux recevant de la vancomycine
par voie intraveineuse (i.v.) dans le traitement des infections à
Staphylococcus aureus résistant à la méthicilline (SARM). Du point de vue
des hôpitaux, tout séjour plus court est associé à des économies de coût. 
OBJECTIFS : Déterminer si des avantages économiques similaires sont
associés au linézolide oral, puis comparer les coûts et les conséquences de
l’emploi du linézolide après l’administration de vancomycine i.v. à ceux de
la pratique actuelle du traitement des infections à SARM.
MÉTHODE : Les dossiers de tous les patients admis à l’un des trois
hôpitaux universitaires, de soins tertiaires, entre le 1er janvier 1997 et le
31 août 2000 et traités à la vancomycine i.v. pour une infection évolutive à
SARM (peau et tissus mous seulement) ont été passés en revue. À l’aide de
l’ensemble de données constitué à partir de l’examen des dossiers faisant
état d’un traitement i.v. à la vancomycine et d’un ensemble de données
simulé sur le linézolide, les conséquences cliniques et les coûts associés au
traitement des infections à SARM par la vancomycine i.v. et le linézolide
oral ont été quantifiés, puis comparés dans le cadre d’une analyse coût-
conséquences.
RÉSULTATS : Comparativement à la pratique actuelle, les patients
traités au linézolide oral sont restés moins longtemps à l’hôpital et ont eu
besoin de moins de services de soins i.v. à domicile, ce qui s’est soldé par
une économie de coût de 750 $ (en dollars de 2001) pour les établissements
de soins. 
CONCLUSION : Les économies de coût estimatives, associées à l’emploi
du linézolide oral non seulement compensent le coût d’achat élevé de
l’anti-infectieux mais peuvent se traduire par des gains appréciables pour le
système de santé partout au Canada, compte tenu du fait que la prévalence
des infections à SARM continue de croître.

Antibiotic resistance is widely acknowledged to be a serious
global threat to the treatment of infectious diseases. The

morbidity, mortality and economic burden of infections caused
by drug-resistant organisms, for which there are limited thera-
peutic options, pose an increasing burden to health care sys-
tems worldwide. In a recent report by the World Health
Organization (1), it was estimated that as many as 60% of hos-
pitalized infections in the industrialized world are caused by
drug-resistant microbes.

One of the most frequently encountered antibiotic-resistant
organisms is methicillin-resistant Staphylococcus aureus
(MRSA), an organism known to be associated with consider-
able morbidity and mortality in infected patients (2,3). In the
late 1960s and 1970s, the prevalence of MRSA was less than
5% in most hospital settings worldwide, but increased in the
1990s to as high as 40% in several hospitals in the United
States and Europe (4,5). Although the emergence of MRSA in
Canada has been slower than in the United States, with the
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first isolate not being reported until 1981 (6), the pathogen is
now commonly encountered in Canadian health care facilities
(7). The Canadian Nosocomial Infection Surveillance
Program (CNISP) has reported an increase in MRSA inci-
dence from 1% (a mean of 0.46 cases per 1000 admissions) in
1995 to approximately 8% (5.3 cases per 1000 admissions) in
2000 (8). Although MRSA has primarily been recognized as a
hospital-acquired pathogen, the first report (7) of community-
acquired MRSA in Canada occurred in 1990, and additional
cases have since been reported (9-12).

As the incidence of MRSA continues to rise, so will its eco-
nomic impact. Treatment of infections caused by antimicrobial-
resistant pathogens is costly due to the need for prolonged
hospitalizations requiring isolation or barrier precautions, the
need for expensive therapeutic agents, and increased laboratory
use for extensive surveillance or screening (13). A study con-
ducted at the Vancouver General Hospital and Health
Sciences Centre (14) found that the costs attributable to
MRSA were approximately $8,400 per case in 1999. Similar
results were found at a Toronto hospital, where the total attrib-
utable cost to treat MRSA infections between 1996 and 1998
was $14,360 per patient, and the cost for isolation and man-
agement of colonized patients was $1,363 (13). Considering
the costs of managing MRSA-infected and -colonized patients,
and for screening of high-risk patients, the investigators pro-
jected the total costs associated with MRSA in Canadian hos-
pitals to be at least $42 to $59 million per annum (13).

Linezolid, the first of a novel class of oxazolidinone antibi-
otics, represents a new option for the treatment of MRSA
infections. Linezolid has in vitro and in vivo activity against
Gram-positive organisms (15) and antibacterial activity
against staphylococci similar to that of vancomycin, the usual
treatment option for MRSA infections (16). Clinical trials
comparing linezolid and vancomycin demonstrated that the
two antibiotics have similar clinical efficacy in the treatment
of patients with hospital-acquired pneumonia and infections
caused by methicillin-resistant Staphylococcus species (17,18).
However, a major advantage of linezolid over vancomycin is a
100% bioavailable oral formulation which showed a trend
toward earlier discharge of patients (18) versus intravenous
(IV) vancomycin in a multinational randomized clinical trial.
Infection treatments resulting in shorter hospitalization dura-
tions are associated with cost savings (19-22) from the hospital
perspective. To determine whether similar economic advan-
tages are associated with linezolid, we undertook this study to
compare the costs and consequences of using linezolid follow-
ing vancomycin IV versus the existing practice in the treat-
ment of infections caused by MRSA.

METHODS
The study involved a multistage process that included a chart
review to determine current MRSA treatment patterns, a simula-
tion exercise to predict the outcomes of linezolid use, and a cost
analysis to examine resources associated with each treatment
group for use in a cost-consequence analysis.

Chart review of MRSA treatment patterns
Details regarding the methodology and results of the chart review
have been previously reported (23). In summary, the charts of all
patients admitted to one of three tertiary care teaching hospitals

(Vancouver Hospital and Health Sciences Centre, Vancouver,
British Columbia; The University Health Network, Toronto,
Ontario; and Hôpital Maisonneuve-Rosemont, Montreal,
Quebec) between January 1, 1997 and August 31, 2000 and treated
with vancomycin IV for an active MRSA infection were reviewed.
MRSA infections were limited to those of the skin and soft tissue
(SSTI).

For each eligible patient, data collection began on the first day
of treatment for the infection and continued until the infection
was successfully treated or until the patient died, whichever
occurred first. Parameters collected included basic demographics,
length of hospitalization, antimicrobial treatment use, rate of
switch therapy and use of home IV care services. In addition,
based on the common guidelines for switch therapy used at the
participating sites (which generally consider patients’ ability to
tolerate oral or nasogastric nutrition and the level of improvement
of the infection [24,25]), the study coordinator determined a date
on which each patient met all criteria for switch therapy. For
patients who met all criteria, it was determined whether the
patient was switched to an oral antimicrobial and, if not; a reason
was provided explaining why the patient was not switched.
Treatment patterns and resource use associated with MRSA infec-
tions for the entire vancomycin-treated group were determined.

Trial simulation
Because the chart review data were collected before linezolid
became available in Canada, rigorous steps were taken to simulate
a data set for patients eligible for treatment with linezolid to pre-
dict the resource outcomes of linezolid use. Linezolid IV was
restricted to second-line use in patients intolerant to vancomycin IV
(eg, patients who switched from vancomycin IV to another anti-
infective due to vancomycin hypersensitivity, or hepatic or renal
impairment), while the oral form of linezolid was limited to use in
step-down therapy following treatment with vancomycin IV.
Given these definitions for linezolid use, patients enrolled in the
chart review were divided based on their tolerance or intolerance
to vancomycin IV, and the patient-level data for each group were
subjected to a series of treatment and early discharge algorithms to
develop a data set for a linezolid-treated group.

For patients intolerant to vancomycin IV, the following
assumptions were used to predict their new treatment sequences:

• Patients were switched from vancomycin IV to linezolid IV
on the date of their first dose adjustment due to
vancomycin IV intolerance;

• Patients on linezolid IV were eligible for a switch to oral
linezolid on the date that the criteria for switch therapy
were met;

• All patients remained on linezolid for the duration of the
original treatment course assuming the recommended
dosing (600 mg every 12 h);

• The same level of home IV care received by a patient
discharged on vancomycin IV was assumed if the patient
was discharged on linezolid IV; and

• Patients discharged on oral linezolid would not require
home IV care services.

Patients tolerant to vancomycin IV were subjected to a similar
algorithm to determine which patients were eligible for a switch to
oral linezolid and the date on which the switch would occur. Each
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patient’s treatment sequence was determined based on the follow-
ing assumptions:

• All patients who switched to an oral therapy were eligible
to receive oral linezolid on the date they switched to that
therapy or on the date they met the criteria for switch
therapy, whichever occurred first;

• All patients who did not switch from vancomycin IV to an
oral therapy were eligible to be switched to oral linezolid
on the date the switch therapy criteria were met and if
their reason for not switching did not preclude a switch
(eg, ‘no suitable oral anti-infective was available’ or ‘a
suitable oral anti-infective was available, but was not
prescribed’);

• Patients who switched remained on oral linezolid (600 mg
every 12 h) for the duration of the original treatment
course; and

• Home IV care services were not required for patients
discharged on oral linezolid.

Following the identification of patients eligible to receive line-
zolid and the assignment of new treatment dates, the next step of
the trial simulation was to determine if patients switched to oral
linezolid were eligible for earlier discharge and, if so, the date on
which they would have been discharged. To receive an earlier dis-
charge date, patients must have been switched to oral linezolid,
must not have died during their hospitalization, and must have
originally completed their IV anti-infective treatment component
either postdischarge or within two days before their original
discharge date. The final assumption was based on the hypothesis
that patients who were discharged during or shortly after the com-
pletion of their IV anti-infective treatment remained in hospital
only to receive their IV therapy (versus treatment for comorbidi-
ties) and, therefore, would have been discharged earlier if an oral
agent had been prescribed. The cut-off point of two days or less
was determined based on an analysis of the average length of stay
following the completion of vancomycin IV therapy until dis-
charge in patients in the original data set who switched to an oral
agent.

Each patient who qualified for early discharge was assigned a
new discharge date of two days following the date of switch from
vancomycin IV to oral linezolid. A period of two days was deter-
mined to be a reasonable and conservative length of time for clin-
ical observation of a patient who switched to an oral medication
before discharge. Because each of these patients met the clinical
criteria for switch therapy, their level of medical stability had been
established. In the event that the addition of a two-day observa-
tion period extended the patient’s stay beyond their original dis-
charge date, the original discharge date was assumed.

Cost-consequence analysis
Based on the vancomycin IV chart review data set and the simu-
lated linezolid data set the clinical consequences and the associated
costs of MRSA treatment with vancomycin IV and linezolid
were quantified and compared within the framework of a cost-
consequence analysis. Consequences were analyzed by treatment
group and statistical methods were used to test for differences
between groups. Consequences considered in the analysis included
the average length of hospitalization (using Kaplan-Meier survival
analysis and a median test for differences using the Wilcoxon rank
sum test) from the first day of vancomycin IV therapy until death
or discharge, the per cent of patients discharged from hospital by

day 7, 14, 21, 28 and 56 (χ2 test with continuity correction for
differences), and the mean days of IV or oral therapy (Student’s
t test for differences).

Costing of resource utilization was conducted from the provin-
cial health care perspective for Ontario, from which costing data
were most accessible to the investigators. In Ontario, health insur-
ance coverage is universal for a common set of health care services,
and is funded and administered by the Ministry of Health and
Long-term Care (MOHLTC). The analysis considered the direct
costs of MRSA treatment between the first day of vancomycin IV
treatment until the infection was successfully treated or death.
Within this time frame, costs were assigned to days spent in hospi-
tal while receiving anti-infective treatment, professional fees
within the hospital setting and home care visits specifically for the
administration of IV antimicrobials. In addition, the costs of anti-
infectives reimbursed by the MOHLTC were considered, includ-
ing all anti-infective treatments received in hospital, all IV
anti-infectives received on an outpatient basis, and reimbursable
oral agents received out of hospital by patients eligible for cover-
age by the provincial drug benefits program.

Unit prices of resources were obtained from the most recently
available sources for Ontario and were assumed to be reflective of
2000/2001 Canadian dollars. The price of vancomycin IV pre-
scribed in and out of hospital was $15.00/1 g (26) and $57.89/1 g
(MOHLTC, 2001, personal communication), respectively.
Because hospital pricing of linezolid IV and oral was not available,
the out of hospital prices of $95.51/600 mg and $70.64/600 mg,
respectively, were used. Other anti-infectives received in hospital
were priced according to a Toronto hospital formulary (26). Those
not listed on the hospital formulary were assigned prices from the
Ontario Drug Benefit (ODB) Formulary (27). Anti-infectives pre-
scribed out of hospital were priced according to the best available
price for drugs listed on the ODB Formulary. A 10% markup and
appropriate pharmacy dispensing fees were added (27) to the cost
of these medications.

The daily cost of hospitalization was derived from a recently
reported study of MRSA costs from a Canadian perspective (13).
Although the average hospitalization cost reported was $1,026 per
day, consideration of only patients with SSTIs resulted in a cost of
$417 per day. Because this cost was fully allocated and included
the cost of antimicrobials, 4% of this cost (representing the pro-
portion of the total per diem represented by antimicrobials [13])
was removed, allowing for the inclusion of patient-specific study
medication costs without double-counting the cost of this
resource. The resultant hospitalization per diem used in the pres-
ent study was $401. Physician fees for consultations with an inter-
nal medicine physician were added to the hospitalization cost
according to the Ontario Schedule of Benefits for Physician
Services (28). Home IV care visits were valued using a fully allo-
cated cost of $121 (29).

The costs of tests, procedures, and drug preparation and admin-
istration were not considered as separate resource items, because
their costs were included in the fully allocated average cost of hos-
pitalization. Total costs were determined on a per patient basis by
assigning unit costs to resources consumed, and comparisons
between the two treatment groups were made using the Student’s
t test.

Sensitivity analyses
The sensitivity of the results of the cost-consequence analysis was
explored by varying several key assumptions in one-way sensitivity
analyses. The first sensitivity analysis explored the uncertainty in
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criteria used in the trial simulation to identify patients eligible for
a switch to oral linezolid. In the base case analysis, patients who
met the criteria for switch therapy were switched to oral linezolid
if their reason for not switching included either ‘no suitable oral
anti-infective was available (n=36)’ or ‘a suitable oral anti-infective
was available, but was not prescribed (n=7)’. As a less aggressive
estimate of switch therapy eligibility, patients who cited the latter
reason for not switching were excluded from consideration for a
switch to oral linezolid. A second sensitivity analysis explored the
impact of the early discharge algorithm. As the most conservative
estimate, all patients were considered ineligible for earlier dis-
charge; hence, all original discharge dates were used.

Several costing assumptions were also tested in one-way sensi-
tivity analyses. First, because hospitalization was the major cost
driver in the analysis and the cost estimate was based on a rela-
tively small sample size, the per diem was increased to $1,002, the
value reported in a previous study (13) (excluding the cost of anti-
infectives) for all types of MRSA infections. Next, although the
hospital anti-infective costs were obtained from a reliable and
recent source (26), it is probable that anti-infective costs vary by
institution due to contract negotiations with suppliers. Therefore,
the cost of all anti-infectives received by patients in hospital were
increased and then decreased by 20%.

RESULTS
In total the charts of 89 patients treated with vancomycin IV
for an MRSA infection were reviewed for the study (23). The
demographic and clinical characteristics of patients are shown
in Table 1. The mean age was 62 ±15.7 years and 70.8% of the
patients were male. A very large proportion of patients under-
went surgery in the six-month period before the MRSA infec-
tion and the most common type of SSTI reported was an
infected surgical site incision. The treatment sequences and
treatment termination locations of patients in the original
vancomycin IV group are described in the top panel of Figure 1.

Following the execution of the treatment and early dis-
charge algorithms on the vancomycin IV group, the predicted
treatment sequences of patients in the linezolid group are
shown in the bottom panel of Figure 1. As noted in the
schematic, 54 of 89 patients (61%) qualified for treatment
with linezolid. Compared with the vancomycin IV group,
where seven tolerant patients switched to an oral anti-infective,
the simulation exercise resulted in 51 patients switching to
an oral therapy (eg, oral linezolid). In addition, eight extra
patients in the linezolid group were discharged to complete
their treatment out of hospital, while a total of 22 patients
became eligible for earlier discharge.

The clinical consequences of each treatment are shown in
Table 2. The median length of stay was 16 days for patients in
the linezolid group compared with 17 days for those in the van-
comycin IV group. There were also differences noted in the
proportion of patients discharged by day 7, 14, 21 and 28.
Approximately 9%, 8%, 5% and 1% more patients in the line-
zolid group were discharged by these time periods, respectively.
Compared with the vancomycin IV group, the mean number
of IV treatment days decreased over seven days (P=0.01),
because both the increased number of patients switching to an
oral agent and the assignment of earlier switch therapy dates to
five patients who had originally switched to an oral anti-infec-
tive. Because the algorithms applied to the linezolid group did
not affect the duration of therapy, it can be noted that the total
number of anti-infective treatment days are the same in each
group (values differ slightly due to rounding).

Table 3 displays the total cost to the health care perspective
associated with each treatment group, disaggregated by cost
component with totals provided for hospital and nonhospital
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TABLE 1
Patient characteristics (n=89)

Mean age in years 62.16 (range 16–89)

Males, % 70.8

Surgery in previous six months before infection, % 82.0

Deaths during hospitalization, % 18.0

Type of methicillin-resistant Staphylococcus aureus infection, %

Infected surgical incision 62.9

Infected skin ulcer 12.4

Skin abscess 10.1

Infected diabetic foot ulcer 4.5

Cellulitis 3.4

Other 6.7

TABLE 2
Base case treatment consequences

Vancomycin IV 
End point Linezolid group group

Length of stay (days)

Median† (95% CI) 16.0 (11–21) 17.0 (15–25)

Mean† (SE) 21.4 (1.8) 23.4 (1.7)

% discharged by:

Day 7 29.2 20.2

Day 14 42.7 34.8

Day 21 60.7 56.2

Day 28 67.4 66.3

Day 56 86.5 86.5

Duration of treatment (days) 

IV only

Mean (SE) 12.3 (1.9)* 19.7 (2.1)*

Median 7.0** 14.0**

IV and oral

Mean (SE) 21.1 (2.2) 20.8 (2.2)

Median 15.5 16.0

†Estimated using Kaplan-Meier survival function; *P=0.01; **P=0.0002.

IV Intravenous

TABLE 3
Base case analysis of per patient methicillin-resistant
Staphylococcus aureus infection-related costs

Linezolid Vancomycin IV
Cost component group† group†

Hospital costs

Hospitalization $6,191 ($812) $6,979 ($806)

Professional fees $325 ($23) $358 ($23)

Anti-infectives $984 ($144) $509 ($62)*

Total hospital cost $7,499 ($940) $7,846 ($888)

Nonhospital costs

Intravenous anti-infectives $74 ($44) $370 ($105)

Oral anti-infectives $378 ($149) 0**

Home IV care services $12 ($9) $227 ($89)

Total nonhospital cost 464 ($154) $597 ($173)

Total cost to MOHLTC $7,693 ($937) $8,444 ($907)

†Costs expressed as cost per patient (SE); *P=0.005; **P=0.04.
IV Intravenous; MOHLTC Ministry of Health and Long-term Care
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Figure 1) Comparison of treatment sequences and termination locations for patients in the vancomycin intravenous (IV) and linezolid (Lzd) groups.
*Therapies included amoxicillin-clavulanic acid, doxycycline, ciprofloxacin, ciprofloxacin plus clindamycin, clindamycin, metronidazole, trimethoprim-
sulfamethoxazole; †Cefazolin; ‡Ciprofloxacin, metronidazole; §Imipenem; ¶One patient was discharged on vancomycin IV, but switched to oral ther-
apy postdischarge. MRSA Methicillin-resistant Staphylococcus aureus
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costs. The total cost of MRSA treatment was approximately
$750 per patient higher in the vancomycin IV group (eg,
$8,444/patient versus $7,693/patient). Because hospitalization
represented over 80% of the total cost of MRSA treatment,
the shorter length of stay of one day for patients in the linezolid
group was primarily responsible for this difference, although
the lower costs of outpatient IV anti-infectives and home care
were also important factors. It is important to note that,
although not apparent from the results in Table 3, the dis-
charge of patients on oral linezolid versus vancomycin IV
resulted in a shift of some of the costs (approximately $360) of
outpatient oral anti-infectives from the MOHLTC to patients
not receiving provincial formulary benefits; it was not possible
to estimate the proportions of this cost that would be covered
by private insurance versus out-of-pocket by patients.
However, even after considering this additional cost to non-
ODB patients, the total cost of MRSA treatment remained
lower in the linezolid group.

The cost results from the perspective of the MOHLTC of
the various one-way sensitivity analyses have been summarized
in Table 4. It can be noted that the trend observed in the total
base case costs reversed in only one scenario (eg, the elimina-
tion of early discharge eligibility), making the cost of MRSA
treatment in the vancomycin IV group less costly from the
health care perspective. The analysis was also sensitive to the
cost of hospitalization which, when raised to approximately
2.5 times the base case, increased the cost savings associated
with linezolid to over $1,100 per patient.

DISCUSSION
The present study has compiled information obtained from a
retrospective observational study and a trial simulation exer-
cise to estimate the costs and consequences of linezolid use in
the treatment of MRSA infections from a Canadian perspec-
tive. Our basic hypothesis was that even though the acquisi-
tion cost of linezolid is higher than vancomycin IV, the
benefits of the availability of an oral form of linezolid would
result in cost reductions that may, in part, offset its higher cost.
The costs and consequences that we have explored in our
analysis included those relevant to both the hospital and non-
hospital settings because the treatment of MRSA occurs both
in and out of hospital.

Our analysis of the consequences of treatment with linezolid
versus vancomycin IV revealed trends toward the earlier dis-
charge of patients who switched to oral linezolid. Although
the differences observed in our base case analysis were not
statistically significant, the median length of stay for patients
in the linezolid group was one day shorter than for patients in

the vancomycin IV group. More notably, patients in the linezolid-
treated group tended to be discharged from hospital earlier,
with differences in the cumulative discharge rates of 9.0%,
7.9%, 4.5% and 1.1% at weeks 1 through 4, respectively. This
trend in discharge rates suggests that, from an economic per-
spective, the patients who will benefit most from oral linezolid
treatment are those whose primary reason for being hospital-
ized is the serious infection as opposed to other comorbid ill-
nesses that may preclude an earlier discharge.

It is interesting to note that the trends observed in the cur-
rent study are very similar to those found in a recently con-
ducted multinational randomized control trial (18) comparing
vancomycin IV and linezolid in patients with MRS species
infections, although the magnitude of the effects are somewhat
different (see Table 5 [18] versus Table 2). In the randomized
control trial, the median length of stay for patients in the line-
zolid arm was five days shorter than for patients randomized to
vancomycin IV. This difference suggests that our criteria for
early discharge may have been conservative. Alternatively,
this variation may also be reflective of differences in real-world
treatment patterns in Canada, a hypothesis that is supported
by the observation that the median lengths of stay were three

TABLE 4
Sensitivity analysis results

Linezolid group* Vancomycin IV Group*
Sensititvity analysis Hospital cost Nonhospital cost Total cost Hospital cost Nonhospital cost Total cost

Conservative switch therapy eligibility for linezolid group $7,694 $442 $8,136 $7,846 $597 $8,444

No early discharge eligibility for linezolid patients $8,462 $316 $8,778 $7,846 $597 $8,444

Increased hospitalization cost ($1,002/day) $17,326 $442 $17,768 $18,324 $597 $18,921

Decreased hospital anti-infective costs (–20%) $7,505 $442 $7,947 $7,744 $597 $8,342

Increased hospital anti-infective costs (+20%) $7,882 $442 $8,325 $7,948 $597 $8,545

*Costs expressed as cost per patient. IV Intravenous

TABLE 5
Validation of consequences against a randomized clinical
trial (18)

Linezolid† Vancomycin IV†

End point (n=122) (n=108)

Length of stay (days)

Median‡ (95% CI) 9 (8–16)* 14 (12–18)*

Mean‡ (SE) 17.2 (1.4) 19.4 (1.5)

% discharged by

Day 7 36.1** 16.7**

Day 14 54.1 46.3

Day 21 62.3 64.8

Day 28 75.4 75.9

Day 56 87.7 89.8

Duration of treatment (days)

Intravenous only

Mean 5.8*** 12.6***

Median 4.0*** 11.0***

Intravenous and oral

Mean 14.2 12.6

Median 14.0 11.0

†Results shown are for the skin and soft tissue subgroup; ‡Estimated using
Kaplan-Meier survival function. *P=0.052; **P=0.001; ***P=0.0001.
IV Intravenous
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to seven days shorter in the randomized clinical trial than in
our analysis.

The cost results of our base case analysis found that the
decreased length of stay observed in the linezolid group con-
tributed to cost savings of approximately $750 per patient.
Although this difference between treatment groups was not
statistically significant, it nevertheless may be important.
When this result is extrapolated to all patients with an MRSA
SSTI across Ontario (30), the cost savings to the MOHLTC
may be in excess of $1.1 million per year. Several previous
studies (22,31-33) also demonstrated that early switch strate-
gies have resulted in reduced lengths of stay and that shorter
hospital durations (ranging from 1 to 2.4 fewer days) translated
into cost savings (19,20-22). In only one sensitivity analysis,
the elimination of early discharge eligibility for linezolid
patients, did the results of the analysis favour vancomycin IV
over linezolid. However, because the benefits of switch therapy
in terms of decreasing length of stay have been well estab-
lished, it is highly unlikely that patients treated with oral line-
zolid would be ineligible for earlier discharge.

Because of the retrospective nature of our study, it was not
possible to collect data on the consequences of each treatment
related to patient satisfaction and quality of life. However, the
benefits of oral therapy have been well documented in
Canadian hospitals (24,25,34,35), and include important fac-
tors such as reduced risk of intravenous-related adverse events
and improved patient mobility. In addition, the resultant ability
to discharge patients earlier allows patients to complete treat-
ment in more comfortable home surroundings and, perhaps
more importantly, reduces exposure time to other nosocomial
pathogens – the significance of which is highlighted when
recollecting the gravity of the recent severe acute respiratory
syndrome outbreak in Canadian hospitals.

We recognize the limitations of our study, including the fact
that the data set for the linezolid group were simulated based
on observational data collected on vancomycin IV-treated
patients. Furthermore, we acknowledge that the early discharge

benefits observed for patients treated with linezolid rely on
several key assumptions involving both the switch therapy and
discharge algorithms. An important assumption of the switch
therapy algorithm was the specification that patients who met
the eligibility criteria for switch therapy were switched to oral
therapy on the same day that the clinical criteria were met. For
similar benefits to be realized in actual clinical practice, continuing
efforts by all health care providers involved in patient care, includ-
ing hospital pharmacists, nurses and physicians, will be required to
ensure that switching occurs in a similar timely manner.
Increased familiarity with switch therapy guidelines and the
clinical and economic benefits associated with the practice, in
addition to heightened awareness of the various oral pharma-
ceutical options available will help to ensure such efficiencies.

In the absence of actual data collected in an uncontrolled
environment for Canadian patients treated with linezolid, we
believe our study provides a reasonable estimate of the costs
and consequences associated with linezolid use in the treat-
ment of MRSA infections in Canada. Our data were subjected
to a set of comprehensive algorithms that were based on ‘real-
life’ clinical experience and conservative assumptions were
used throughout the study to limit the introduction of bias into
our results, with the impact of several of our assumptions tested
in sensitivity analyses. Further research will be required follow-
ing the introduction of linezolid to confirm these findings.
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