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Doripenem Eases Ventilator-Related Pneumonia

BY BRUCE JANCIN

SAN DIEGO — The use of doripenem
as initial therapy in patients with venti-
lator-associated pneumonia shortened
the duration of mechanical ventilation
and hospital length of stay, according to
apooled analysis of the two randomized
trials that compared the drug with
imipenem or piperacillin/tazobactam.
The explanation for the more efficient

use of medical resources in the doripen-
em-treated group may lie in the broad-
spectrum carbapenem’s robust activity
against Pseudomonas aeruginosa, the most
common baseline pathogen identified
in the 625 participants in the two stud-
ies, Sanjay Merchant, Ph.D,, said at the
annual meeting of the American College
of Chest Physicians.

P aeruginosa was eradicated by
doripenem (Doribax) in 67% of affected
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patients, compared with 42% of those on
the comparator agents. The minimum
inhibitory concentration (MIC) 90 for
doripenem was just 4 mcg/mL, one-
fourth that of imipenem. The median
duration of mechanical ventilation in
the subgroup with P. aeruginosa ventila-
tor-associated pneumonia (VAP) was 7
days with doripenem and 13 days with
the other agents, reported Dr. Merchant
of Johnson & Johnson, Raritan, N.].

values than many full-term neonates and older infants. Therefore, these pre-term
neonates should be initiated with a dosing regimen of 10 mg/kg g12h. Consideration
may be given to the use of a 10 mg/kg g8h regimen in neonates with a sub-optimal
clinical response. All neonatal patients should receive 10 mg/kg q8h by 7 days of life. In
limited clinical experience, 5 out of 6 (83%) pediatric patients with infections due to
Gram-positive pathogens with MICs of 4 ug/mL treated with ZYVOX had clinical cures.
However, pediatric patients exhibit wider variability in linezolid clearance and systemic
exposure (AUC) compared with adults. In pediatric patients with a sub-optimal clinical
response, particularly those with pathogens with MIC of 4 ug/mL, lower systemic
exposure, site and severity of infection, and the underlying medical condition should
be considered when assessing clinical response. Geriatric Use Of the 2046 patients
treated with ZYVOX in Phase 3 comparator-controlled clinical trials, 589 (29%) were 65
years or older and 253 (12%) were 75 years or older. No overall differences in safety or
effectiveness were observed between these patients and younger patients.

ADVERSE REACTIONS Adult Patients The safety of ZYVOX formulations was evaluated in
2046 adult patients enrolled in seven Phase 3 comparator-controlled clinical trials, who
were treated for up to 28 days. In these studies, 85% of the adverse events reported
with ZYVOX were described as mild to moderate in intensity. The incidence (%) of
adverse events reported in at least 2% of patients treated with either ZYVOX (n=2046)
or all comparators* (n=2001) in these trials were as follows: diarrhea 8.3 and 6.3;
headache 6.5 and 5.5; nausea 6.2 and 4.6; vomiting 3.7 and 2.0; insomnia 2.5 and 1.7;
constipation 2.2 and 2.1; rash 2.0 and 2.2; dizziness 2.0 and 1.9; and fever 1.6 and 2.1
respectively. The most common adverse events in patients treated with ZYVOX were
diarrhea (incidence across studies: 2.8% to 11.0%), headache (incidence across studies:
0.5% to 11.3%), and nausea (incidence across studies: 3.4% to 9.6%). The percent of
drug-related adverse events in at least 1% of adult patients in a trial involving the
treatment of uncomplicated skin and skin structure infection comparing ZYVOX 400 mg
a12h (n=548) to clarithromycin 250 mg q12h (n=537) were 25.4 and 19.6 respectively. The
percent of patients discontinuing drug due to drug-related adverse events* were 3.5
and 2.4 respectively. The incidence of drug-related adverse events occurring in >1% of
adult patients were diarrhea 5.3 and 4.8; nausea 3.5 and 3.5; headache 2.7 and 2.2; taste
alteration 1.8 and 2.0; vaginal moniliasis 1.6 and 1.3; fungal infection 1.5 and 0.2;
abnormal liver function tests 0.4 and 0.0; vomiting 0.9 and 0.4; tongue discoloration 1.1
and 0.0; dizziness 1.1 and 1.5; and oral moniliasis 0.4 and 0.0 respectively. The percent of
drug-related adverse events in at least 1% of adult patients in all other indications of
ZYVOX 600 mg g12h (n=1498) versus all other comparatorss (n=1464) with at least 1 drug-
related adverse event was 20.4 and 14.3 respectively. The percent of adult patients
discontinuing due to drug-related adverse events* was 2.1 and 1.7 respectively. The
incidence of drug-related adverse events occurring in >1% of adult patients were
diarrhea 4.0 and 2.7; nausea 3.3 and 1.8; headache 1.9 and 1.0; taste alteration 0.9 and
0.2; vaginal moniliasis 1.0 and 0.4; fungal infection 0.1 and <0.1; abnormal liver function
tests 1.3and 0.5; vomiting 1.2 and 0.4; tongue discoloration 0.2 and 0.0; dizziness 0.4 and
0.3; and oral moniliasis 1.1 and 0.4. Other adverse events reported in Phase 2 and Phase
3 studies included oral moniliasis, vaginal moniliasis, hypertension, dyspepsia, localized
abdominal pain, pruritus, and tongue discoloration. Pediatric Patients The safety of
ZYVOX formulations was evaluated in 215 pediatric patients ranging in age from birth
through 11 years, and in 248 pediatric patients aged 5 through 17 years (146 of these
248 were age 5 through 11 and 102 were age 12 to 17). These patients were enrolled in
two Phase 3 comparator-controlled clinical trials and were treated for up to 28 days. In
these studies, 83% and 99%, respectively, of the adverse events reported with ZYVOX
were described as mild to moderate in intensity. In the study of hospitalized pediatric
patients (birth through 11 years) with Gram-positive infections, who were randomized
2 to 1 (linezolid:vancomycin), mortality was 6.0% (13/215) in the linezolid arm and 3.0%
(3/101) in the vancomycin arm. However, given the severe underlying iliness in the
patient population, no causality could be established. The incidence of adverse events
reported in 2% of pediatric patients treated for uncomplicated skin and skin structure
infections! with ZYVOX (n=248) or cefadroxil (n= 251) were fever 2.9 and 3.6; diarrhea 7.8
and 8.0; vomiting 2.9 and 6.4; rash 1.6 and 1.2; headache 6.5 and 4.0; upper respiratory
infection 3.7 and 5.2; nausea 3.7 and 3.2; trauma 3.3 and 4.8; pharyngitis 2.9 and 1.6;
cough 2.4 and 4.0; generalized abdominal pain 2.4 and 2.8; localized abdominal pain 2.4
and 2.8; loose stools 1.6 and 0.8; localized pain 2.0 and 1.6; skin disorder 2.0 and 0.0
respectively. The incidence of adverse events reported in >2% of pediatric patients
treated for all other indications" with either ZYVOX (n=215) or vancomycin (n=101) in
comparator-controlled trials were fever 14.1 and 14.1; diarrhea 10.8 and 12.1; vomiting
9.4and 9.1; sepsis 8.0 and 7.1; rash 7.0 and 15.2; headache 0.9 and 0.0; anemia 5.6 and 7.1;
thrombocytopenia 4.7 and 2.0; upper respiratory infection 4.2 and 1.0; nausea 1.9 and
0.0; dyspnea 3.3 and 1.0; reaction at site of injection or of vascular catheter 3.3 and 5.1;
trauma 2.8 and 2.0; pharyngitis 0.5 and 1.0; convulsion 2.8 and 2.0; hypokalemia 2.8 and
3.0; pneumonia 2.8 and 2.0; thrombocythemia 2.8 and 2.0; cough 0.9 and 0.0; generalized
abdominal pain 0.9 and 2.0; localized abdominal pain 0.5 and 1.0; apnea 2.3 and 2.0;
gastrointestinal bleeding 2.3 and 1.0; generalized edema 2.3 and 1.0; loose stools 2.3
and 3.0; localized pain 0.9 and 0.0; and skin disorder 0.9 and 1.0. The percent of pediatric
patients treated for uncomplicated skin and skin structure infections! with either
ZYVOX (n=248) or cefadroxil (n=251) and with >1 drug-related adverse event occurring
in more than 1% of patients were 19.2 and 14.1 respectively. The percent of pediatric
patients discontinuing due to a drug-related adverse event was 1.6 and 2.4 respectively.
The incidence of drug-related adverse events reported in more than 1% of pediatric
patients (and more than 1 patient) were diarrhea 5.7 and 5.2; nausea 3.3 and 2.0;
headache 2.4 and 0.8; loose stools 1.2 and 0.8; vomiting 1.2 and 2.4; generalized
abdominal pain 1.6 and 1.2; localized abdominal pain 1.6 and 1.2; eosinophilia 0.4 and 0.4;
rash 0.4 and 1.2; vertigo 1.2 and 0.4 and pruritus at non-application site 0.4 and 0.0
respectively. The percent of pediatric patients treated for all other indications® with
either ZYVOX (n=215) or vancomycin (n=101) and with >1 drug-related adverse event
occurring in more than 1% of patients were 18.8 and 34.3 respectively. The percent of
patients discontinuing due to a drug-related adverse event were 0.9 and 6.1
respectively. The incidence of drug-related adverse events reported in more than 1%
of pediatric patients (and more than 1 patient) were diarrhea 3.8 and 6.1; nausea 1.4 and
0.0; loose stools 1.9 and 0.0; thrombocytopenia 1.9 and 0.0; vomiting 1.9 and 1.0; anemia
1.4:and 1.0; eosinophilia 1.4 and 0.0; rash 1.4 and 7.1; oral moniliasis 0.9 and 4.0; fever 0.5
and 3.0; pruritus at non-application site 0.0 and 2.0; and anaphylaxis 0.0 and 10.1¢
respectively. Laboratory Changes ZYVOX has been associated with thrombocytopenia
when used in doses up to and including 600 mg every 12 hours for up to 28 days. In
Phase 3 comparator-controlled trials, the percentage of adult patients who developed
a substantially low platelet count (defined as less than 75% of lower limit of normal
and/or baseline) was 2.4% (range among studies: 0.3 to 10.0%) with ZYVOX and 1.5%
(range among studies: 0.4 to 7.0%) with a comparator. In a study of hospitalized
pediatric patients ranging in age from birth through 11 years, the percentage of
patients who developed a substantially low platelet count (defined as less than 75% of
lower limit of normal and/or baseline) was 12.9% with ZYVOX and 13.4% with
vancomycin. In an outpatient study of pediatric patients aged from 5 through 17 years,
the percentage of patients who developed a substantially low platelet count was 0%
with ZYVOX and 0.4% with cefadroxil. Thrombocytopenia associated with the use of
ZYVOX appears to be dependent on duration of therapy, (generally greater than 2
weeks of treatment). The platelet counts for most patients returned to the normal
range/baseline during the follow-up period. No related clinical adverse events were

identified in Phase 3 clinical trials in patients developing thrombocytopenia. Bleeding

events were identified in thrombocytopenic patients in a compassionate use program

for ZYVOX; the role of linezolid in these events cannot be determined (see WARNINGS).

Changes seen in other laboratory parameters, without regard to drug relationship,

revealed no substantial differences between ZYVOX and the comparators. These

changes were generally not clinically significant, did not lead to discontinuation of
therapy, and were reversible. The percent of adult patients with at least one
substantially abnormal hematologic™ value in patients treated with ZYVOX 400 mg g12h
or clarithromycin 250 mg g12h for uncomplicated skin and skin structure infections

were as follows: hemoglobin (g/dL) 0.9 and 0.0; platelet count (x 10%’mm?) 0.7 and 0.8;

WBC (x 10%/mm?) 0.2 and 0.6; neutrophils (x 10%mm?®) 0.0 and 0.2 respectively. The

percent of adult patients with at least one substantially abnormal hematologic™ value

in patients treated with ZYVOX 600 mg g12h or a comparators were as follows:
hemoglobin (g/dL) 7.1 and 6.6; platelet count (x 10/mm?) 3.0 and 1.8; WBC (x 10°/mm?)

2.2 and 1.3 and neutrophils (x 10%mm?) 1.1 and 1.2 respectively. The percent of adult

patients with at least one substantially abnormal serum chemistry™ value in patients

treated with ZYVOX 400 mg g12h or clarithromycin 250 mg 12h for uncomplicated skin

and skin structure infections were as follows: AST (U/L) 1.7 and 1.3; ALT (U/L) 1.7 and 1.7;

LDH (U/L) 0.2 and 0.2; alkaline phosphatase (U/L) 0.2 and 0.2; lipase (U/L) 2.8 and 2.6;

amylase (U/L) 0.2 and 0.2; total bilirubin (mg/dL) 0.2 and 0.0; BUN (mg/dL) 0.2and 0.0; and

creatinine (mg/dL) 0.2 and 0.0 respectively. The percent of adult patients with at least

one substantially abnormal serum chemistry* value in patients treated with ZYVOX 600

mg q12h or a comparators were as follows: AST (U/L) 5.0 and 6.8; ALT (U/L) 9.6 and 9.3;

LDH (U/L) 1.8 and 1.5; alkaline phosphatase (U/L) 3.5 and 3.1; lipase (U/L) 4.3 and 4.2;

amylase (U/L) 2.4 and 2.0; total bilirubin (mg/dL) 0.9 and 1.1; BUN (mg/dL) 2.1 and 1.5; and

creatinine (mg/dL) 0.2 and 0.6 respectively. The percent of pediatric patients with at
least one substantially abnormal hematologic* value in patients treated with ZYVOX or
cefadroxil for uncomplicated skin and skin structure infections! were as follows:
hemoglobin (g/dL) 0.0 and 0.0; platelet count (x 10%/mm?) 0.0 and 0.4; WBC (x 10°/mm?)

0.8 and 0.8; neutrophils (x 10°/mm?) 1.2 and 0.8 respectively. The percent of pediatric

patients with at least one substantially abnormal hematologic** value in patients

treated with ZYVOX or vancomycin for any other indication' were as follows:

hemoglobin (g/dL) 15.7 and 12.4; platelet count (x 10%/mm?) 12.9 and 13.4; WBC (x 10%/

mm?3) 12.4 and 10.3 and neutrophils (x 103/mm?) 5.9 and 4.3 respectively. The percent of

pediatric patients with at least one substantially abnormal serum chemistry? value in

patients treated with ZYVOX or cefadroxil for uncomplicated skin and skin structure
infections! were as follows: ALT (U/L) 0.0 and 0.0; lipase (U/L) 0.4 and 1.2; and creatinine

(mg/dL) 0.4 and 0.0 respectively. The percent of pediatric patients with at least one

substantially abnormal serum chemistry? value in patients treated with ZYVOX or

vancomycin for any other indication® were as follows: ALT (U/L) 10.1 and 12.5; amylase

(U/L) 0.6 and 1.3; total bilirubin (mg/dL) 6.3 and 5.2; and creatinine (mg/dL) 2.4 and 1.0

respectively. Postmarketing Experience Myelosuppression (including anemia,

leukopenia, pancytopenia, and thrombocytopenia) has been reported during
postmarketing use of ZYVOX (see WARNINGS). Peripheral neuropathy, and optic
neuropathy sometimes progressing to loss of vision, have been reported in patients
treated with ZYVOX. Lactic acidosis has been reported with the use of ZYVOX (see

PRECAUTIONS). Although these reports have primarily been in patients treated for

longer than the maximum recommended duration of 28 days, these events have also

been reported in patients receiving shorter courses of therapy. Serotonin syndrome
has been reported in patients receiving concomitant serotonergic agents, including
antidepressants such as selective serotonin reuptake inhibitors (SSRIs) and ZYVOX (see

PRECAUTIONS). Convulsions have been reported with the use of ZYVOX (see

PRECAUTIONS). Anaphylaxis, angioedema, and bullous skin disorders such as those

described as Stevens Johnson syndrome have been reported. These events have been

chosen for inclusion due to either their seriousness, frequency of reporting, possible
causal connection to ZYVOX, or a combination of these factors. Because they are
reported voluntarily from a population of unknown size, estimates of frequency
cannot be made and causal relationship cannot be precisely established. OVERDOSAGE

In the event of overdosage, supportive care is advised, with maintenance of glomerular

filtration. Hemodialysis may facilitate more rapid elimination of linezolid. In a Phase 1

clinical trial, approximately 30% of a dose of linezolid was removed during a 3-hour

hemodialysis session beginning 3 hours after the dose of linezolid was administered.

Data are not available for removal of linezolid with peritoneal dialysis or hemoperfusion.

Clinical signs of acute toxicity in animals were decreased activity and ataxia in rats and

vomiting and tremors in dogs treated with 3000 mg/kg/day and 2000 mg/kg/day,

respectively.

*MDRSP refers to isolates resistant to 2 or more of the following antibiotics: penicillin,
second-generation cephalosporins, macrolides, tetracycline, and trimethoprim/
sulfamethoxazole. ) A )

*Comparators included cefpodoxime proxetil 200 mg PO g12h; ceftriaxone 1 g IV
q12h; clarithromycin 250 mg PO q12h; dicloxacillin 500 mg PO g6h; oxacillin 2 g IV géh;
vancomycin 1 g1V g12h.

*The most commonly reported drug-related adverse events leading to discontinuation
in patients treated with ZYVOX were nausea, headache, diarrhea, and vomiting.

s Comparators included cefpodoxime proxetil 200 mg PO 12h; ceftriaxone 1 g IV q12h;
dicloxacillin 500 mg PO g6h; oxacillin 2 g IV géh; vancomycin 1 g IV g12h.

I Patients 5 through 11 years of age received ZYVOX 10 mg/kg PO g12h or cefadroxil
15 mg/kg PO q12h. Patients 12 years or older received ZYVOX 600 mg PO q12h or
cefadroxil 500 mg PO g12h.

TPatients from birth through 11 years of age received ZYVOX 10 mg/kg IV/PO q8h or
vancomycin 10 to 15 mg/kg IV q6-24h, depending on age and renal clearance.

*These reports were of 'red-man syndrome,” which were coded as anaphylaxis.

**<75% (<50% for neutrophils) of Lower Limit of Normal (LLN) for values normal
ag Baselljne; <75% (<50% for neutrophils) of LLN and of baseline for values abnormal
at baseline.

52 x Upper Limit of Normal (ULN) for values normal at baseline; >2 x ULN and >2 x
baseline for values abnormal at baseline.

#<75% (<50% for neutrophils) of Lower Limit of Normal (LLN) for values normal at
baseline; <75% (<50% for neutrophils) of LLN and <75% (<50% for neutrophils, <90%
for hemoglobin if baseline <LLN) of baseline for values abnormal at baseline.

252 X Upper Limit of Normal (ULN) for values normal at baseline; >2 x ULN and >2 (>1.5
for total bilirubin) x baseline for values abnormal at baseline.
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In the pooled analysis, the median du-
ration of mechanical ventilation in the
overall population was 7 days in the 312
doripenem-treated patients, compared
with 10 days with imipenem or
piperacillin/tazobactam (Zosyn). The
median hospital length of stay was also
significantly shorter in the doripenem
group, at 22 versus 26 days.

These advantages for doripenem re-
mained significant in a Cox regression
analysis with adjustment for baseline
APACHE 1I scores and other potential
confounders.

In-hospital mortality was about 16%
regardless of the antibiotic used.

Intravenous doripenem was dosed in
the two trials at 500 mg every 8 hours.
Imipenem was dosed at 500 mg every 6
hours or 1,000 mg every 8 hours, while
piperacillin/tazobactam was given on a
schedule of 4.5 g every 6 hours.

Doripenem is approved for the treat-
ment of complicated urinary tract or
intra-abdominal infections and is under
Food and Drug Administration review
for an indication for VAP and other noso-
comial pneumonias. |

Disclosures: This analysis was funded by
Johnson & Johnson.

In Respiratory
Failure, RA May
Boost Mortality

SaAN DIEGO — Much has been made
of late of rheumatoid arthritis patients’
substantially reduced life expectancy be-
cause of cardiovascular disease. Far less
widely known is that they also have in-
creased in-hospital mortality following
acute respiratory failure.

In a study of 22,121 adults in the U.S.
Nationwide Inpatient Sample database
who had an emergency hospitalization
for acute respiratory failure in 2003-2006,
the 1,621 with comorbid rheumatoid
arthritis or collagen vascular disease had
an adjusted 21% increased risk of in-hos-
pital mortality, Dr. David S. Kountz said
at the annual meeting of the American
College of Chest Physicians.

Unadjusted in-hospital mortality rates
were 24.9% in the rheumatologic group
and 24.3% in the 20,500 patients without
such comorbidity. But the rheumatoid
arthritis/ collagen vascular disease group
was younger, wealthier, and far more
likely to be female.

After adjustment for these and other
potential confounders, such as hospital
teaching status, in a multivariate logistic
regression analysis, the rheumatologic
group had significantly greater in-hospi-
tal mortality, according to Dr. Kountz of
Jersey Shore University Medical Center,
Neptune, NJ.

—Bruce Jancin

Disclosures: Dr. Kountz reported having
no relevant conflicts of interest.






