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Treatment of Nosocomial Pneumonia: An Experience with M eropenem

Sigrid S. Santos, FlaviaR M achado,
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Thisstudy aimed at evaluating theefficacy and safety of mer openem asfir st choicetreatment
for nosocomial pneumonia (NP) in intensive car eunits (ICU) in Hospital dasClinicas(HC) -
Univer sity of S&o Paulo; ahospital with high incidence of antimicrobial resistance. Prospective,
open, and non-compar ativetrial with mer openem wer edonein patientswith ventilator -associated
or aspiration NPin 21CUsat HC — Univer sity of Sdo Paulo. Etiologic investigation wasdone
through bronchoalveolar lavageand blood culturesprior tostudy entry. Twenty-five (25) critically
ill patientswith NP were enrolled (mean age 40 year s). Ventilator-acquired pneumonia was
responsiblefor 76% of casesand aspiration NP for 24% . Specific etiologic agentswer eidentified
and conddered tobedlinically and tempor ally responsblefor NPin 11 (44%) patients. A. baumanii
was responsiblefor 6 cases (55%), P. aeruginosafor 3 (27%), and S. aureusfor 2 (18%). At
completion of treatment, 19 patients(76% ) showed either cure (48%) or improvement (28%)
after useof meropenem therapy. Mortality was12% at theend of therapy (8% after excluding 1
non-evaluablepatient). After 4to 6 weeksof follow-up, 12 (48%) patientshad improved or been
totally cured, and overall mortality was24% . Clinical complicationswereobserved in 11 patients
(44%), with noneof them definitely related tothe study drug. M er openem asmonother apy was
effectiveand well-tolerated in most NP patientsin our | CU. Thelow mortality ratein thisstudy
might have been duetofirst choiceuseof thisdrug. Controlled, drug compar ativeclinical trials

areneeded tosupport thispreiminary observation.
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Itiswell known that multi-res stant bacterid strains
areincreasingly prevalent in hospital environments.
Bacterid resistanceisanimportant problemto befaced
especialy by practitionersin Intensive Care Units
(ICUs) worldwide.

Increasing, and sometimesinappropriate, antibiotic
therapy hasresulted inahigher incidence of resistant
bacteriathat may bedifficult totreat. This, coupledwith
arising number of debilitated patients, meansthat the
need for correct useof antibioticsand for careful clinica
and microbiologica studieshasnever been greater.
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The development of new drugs may also be a
priority inthese circumstances. Research hasbeendone
with many different classes of antibiotics and the
carbapenems, which are broad-spectrum 3-lactam
antibiotics, areamong those of greatest interest.

Meropenem is the first of a new class of
dehydropeyptidase-stable carbapenem antibiotics[1].
It is highly active against a wide spectrum of
pathogenic bacteria[ 2], including Gram positive and
Gram negative microorganisms and anaerobes.
Despiteitslack of activity against Saphylococcus
sp resistant to methicillin, Enterococcus faecium,
Enterococcusfaecalis, Sreptococcus pneumoniae
with high level resistance to penicillin, and
Senotrophomonas maltophilia; meropenem has
been shown to be effective against strains of
Enterobacteriaceae, Pseudomonas spp, and
Acinetobacter spp resistant to third generation
cephal ogporins, quinolonesand aminoglycosides|3].
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Meropenem has been shown to be effective in
treating arange of infectionsin experimental animal
models[4], and has shown good safety and efficacy in
clinicd tridsin patientswith nosocomid infections[18,
19], including those caused by multi-res stant bacteria
strains[5, 17].

Pneumoniaisthe second most common nosocomid
infection[4], accounting for 13%to 18% of al hospital
infections[6]. Nosocomia pneumonia(NP) occursin
5% to 10% of hospital admissions[3, 7, 13] and this
rateincreases6to 20 timesin mechanicaly ventilated
patients[20]. The crude mortality ratesfor hospital
pneumonia range from 20% to 70% [2, 6, 13],
probably dueto the severity of underlying diseasesin
thepopulation studied. In contradt, attributablemortaity
dueto pneumoniahasbeen estimated as 30% to 50%
[6, 11, 13].

Clinical diagnosisof NPisbased on the presence
of anew radiological pulmonary infiltrate [10] ina
patient with 2 of thefollowing criteria: purulent sputum,
fever or hypothermia, leukocytos's, or leukopenia[13].
For mechanicaly ventilated patients, clinica criteriafor
thediagnossof pneumonialack specificity, thusleading
to controversy over thebenefitsand risksof usng more
gpecific and invasivediagnostic methods| 6, 13].

Etiological agents can be isolated by
bronchoalveolar lavage (BAL) and/or protected
specimen brush (PSB) with 85% to 100% sensitivity
and 95% to 100% specificity [6]. Asbronchoscopy is
an invasive technique and not always available,
nonbronchoscopic or “blind” BAL appearsto provide
reliable results [15]. Blood cultures can provide a
gpecificdiagnosisin patientswith bacteremia. Gram's
gainor cultureof pleura fluid arespecific, but canonly
be performed in asmall number of patients[6, 13].

Themain causativeagentsin NP are aerobic Gram-
negative bacilli (Enterobacteriaceae, Pseudomonas
spp, Acinetobacter spp). They have beenimplicated
in 20% to 60% of reported cases [6, 13].
Saphylococcusaureusisresponsiblefor 20%to 40%
of cases, and anaerobes in 0% to 35% of cases.
Community agentslike Sreptococcus pneumoniaeand
Haemophilusinfluenzacaregenerdly involvedinearly
onset (< 5days) bacteria pneumonial6, 7, 13].

Thisstudy sought to eval uatetheefficacy and safety
of meropenem as the first choice treatment for
respirator-associated and/or aspiration nosocomial
pneumonia in the ICU at Hospital das Clinicas -
University of Sdo Paulo; amgjor tertiary hospital with
ahigh prevaenceof antimicrobia resistance.

Secondary aimswereto eval uate bacteriol ogical
efficacy of meropenem and to assessthe safety and
tolerance of meropenem, asmeasured by theincidence
of adverse events and the effects on appropriate
hematol ogical and biochemical variables.

M aterialsand M ethods

Thiswasaprospective, open, non-comparativetria
with meropenem in ventil ator-associated or aspiration
nosocomia pneumonia. Twenty-five (25) patientswere
recruited at 2 intensive care unitsat the Hospital das
Clinicas- University of Sdo Paulo between April, 1997,
and September, 1998.

Patients aged 18 years or older were included.
Written and/or witnessed informed consent to
participateinthetrial wastaken prior toinitiating the
study. Comatose patientswereincluded only after the
informed consent was obtained from a legally
responsblerdative. Patientseligiblefor inclusonwere
necessarily hospitalized with the presence of new
radiologica pulmonary infiltrate, purulent sputum, and
signsof sepsis, thusrequiring aparenteral antibiotic.
Clinical categoriesincluded wereaspiration pneumonia
and ventilator-associated pneumonia according to
classifications in the Guidelines for Prevention of
Nosocomial Pneumonia[7]. Patientswith previous
broad spectrum antibiotic therapy wereincluded only
if bacterial isolates were resistant to them and
susceptibleto carbapenems. If multiple pathogenswere
present at entry, at least 1 isolate must have been
susceptibleto the study drug. Patientsusing narrow
gpectrum penicillinto community acquired infections,
anti-tuberculous drug, or anti-toxoplasmic therapy
werea soincluded.

Patientswere excluded fromthestudy if any of the
following criteria was found: pregnancy or breast
feeding; hypersensitivity to any 3-lactam; another
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investigationa drug givenwithin 30 daysprior to study
entry; severehepaticimparment, such ashepaticfailure
or hepatic coma; neutropenia(neutrophil count <1000
cdlgmm?®); cysticfibross, previoustria entry; patient
unlikely to complete at |east 48 hours of trial drug
trestment; previoustrestment withapotentidly effective
antibiotic within thelast 24 hoursprior to treatment,
unlessthemicroorganismwasshown to beresistant or
wasstill present and susceptibleto carbapenems.

Meropenemwasgivenintravenoudly inbolusat a
doseof 1 gevery 8 hours, dueto the high prevalence
of resistant microorganismsin the study environment
and, thus, the high possibility of P. aeruginosa and
Acinetobacter spinfections. Dose adjustmentswere
medein patientswithimpaired rend function, according
to prescribing information. Duration of treatment
depended on the clinical and bacteriological
presentation, however atreatment duration period of
5t0 21 dayswasestablished for al patients.

Etiological investigation was done through
bronchoal veolar lavage (bronchoscopicor “blind”) and
blood culturespprior to study entry. Pleura fluid culture
was obtained and considered diagnostic when
indicated. Subsequent per- and post-trestment cultures
weredone according to clinical needs.

Clinical assessmentsweredonepre-, per- and post-
treatment period, including a general physical
examination, laboratory and chest radiographic
evauations. Follow-up evauationsweredonein most
patients at 4 to 6 weeks after the completion of
treatment.

Laboratory blood eva uation included hemoglobin,
hematocrit, WBC, platelet count, serum cregtinine, total
bilirubin, abumin, alkaline phosphatase and hepatic
enzymes(SGOT and SGPT).

After clinica, microbiologica, laboratory and chest
radiographic assessments, patientswereclassfiedinto
5 different categoriesaccording the overall response
at theend of treatment and follow-up eval uation: cure;
improvement; failure; relgpse; and not evaluable.

Data analysis was descriptive, with the results
resumed intablesof frequency. Thenumeric variables
were presented as mean, variance, and standard
deviation.

Results

The study was conducted in 2 ICUs at the HC —
University of S&o Paulo, between April, 1997, and
September, 1998. Twenty-five (25) criticdly ill patients
with nosocomia pneumonia(NP), aged 18to 77 (mean
39.9) wereenrolled. Sixteen (64%) weremae(Table
1). Ventilator-acquired NPwasresponsiblefor 76% of
casesand aspiration NP occurred in 24% of patients.

Underlying diseaseswere: tetanus(8); AIDSplus
opportunigticinfection (6); leptospirosis(4); neurologicd
diseases(3); mead esplusencephditis(1); ssveremdaria
(2); rheumatic disease, with longterm steroids (1);
staphylococca sepsis(1) (seeTablel). Eighteen (72%)
presented some degree of consciousimpai rment.

Eleven patients (44%) were using narrow spectrum
antibiotics for underlying diseases at the time of
inclusion: 8werereceiving penicillin Gfor tetanus(5),
or leptospirosis(3); 3 weretaking oxacillinto treat
tetanusfocus, and 2 werebeing treated for tuberculous
or toxoplasmic CNSinfections. Five patients (20%)
were using another broad spectrum antibiotic but the
microorganismwasshownto beresistant or Still present
at thetimeof inclusion.

Etiologicd agentswereisolated in 14 patients (56%),
though only 11 (44%) were considered clinically and
temporally responsiblefor the NP. A. baumanii was
theetiologica agent in 6 cases (54.5%), withan 83.3%
rate of sengitivity to meropenem. P. aeruginosawas
the etiological agent in 3 cases (27.3%), though the
susceptibility wastestedinonly 1isolate. S aureus
wastheetiological agentin 2 cases(18.2%), 1 case
susceptibleto meropenem.

Twelve patients developed infection at anew site
during meropenem therapy, requiring the addition of
another drug asfollows: 8 received vancomycin (6 S
aureus bacteremia, 1 E. faecalis bacteremia, and 1
empiricd); 5(20%) received amphotericin B preceded
or not by fluconazolefor Candida p urinary infections
(4) or dbdominal sepsis(1); 1 (4%) received gentamicin
for E. faecalisbacteremia

At the completion of treatment, 19 patients (76%)
showed cure (48%) or improvement (28%) with
meropenem therapy. Mortality was 12% at the end of
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Table 1. Outcome of nosocomia pneumoniatreated with meropenem according to age, underlying disease, and

etiologicagent
Patient Age Underlying Pneumonia Adverse Endof Fallow-up
number disease etiology event treatment 4to6wks
1 48 S aureus sepsis A. baumanii Hypotension Improvement Death [T
S aureus and coronary
spasm, hypercalemia
2 %0 Neurological E. cloacae Cure Cure
disease A. baumanii Relapse
3 PA] Tetanus P. aeruginosa Cure Cure
4 2 Leptospirosis Not isolated Cutaneous rash, Cure Cure
seizures
5 3 Severemalaria Not isolated Gastritis Cure Cure
6 37 AIDS and sepsis S aureus Cure Not available
7 2 Measles Not isolated Cure Cure
encephalitis
8 20 AlDSand Not isolated Cure Death [T
hepatocellular
carcinoma
9 5% AlDSand Not isolated Adrenal failure Death #4 Death 44
cerebral and shock
toxoplasmosis
10 2% Neurological Not isolated Improvement Death [T
disease
un K9] Leptospirosis Not isolated Liver enzyme Cure Cure
increase
i R Tetanus A. baumanii Failure Failure
P. aeruginosa
13 v\ Tetanus Not isolated Cure Cure
%) 48 Tetanus S. coagulase - Failure Failure
A. baumanii
15 45 AlDSand A. baumanii Pulmonary Death [ Death [
cerebral embolism <12h
toxoplasmosis
16 Y] Tetanus Not isolated Improvement Cure
Relapse
17 46 Tetanus Not isolated Anemia Cure Cure
18 43 AlIDSand Not isolated Cutaneous rash Improvement Improvement
encephalitis
19 30 Tetanus Not isolated Cure Cure
2 Y] Leptospirosis Not isolated Cure Cure
2 0 AIDSand P. aeruginosa Improvement Death 44
renal failure
2 3 Rheumatol ogical Enterobacter Failure Death 44
cloacae
PA] 24 Neurological S. coagulase - Liver enzyme Improvement Relapse
disease A. baumanii increase
24 7 Tetanus H. influenzae Severe Death [ Death [
hemorrhage
o) 18 Leptospirosis Not isolated Renal failure Improvement Cure

** Related to the underlying disease. 44  Secondary to failure.
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therapy, though 1 patient died of pulmonary embolism
within 12 hoursof meropenem therapy. (end of therapy
mortality was8.5% after excluding thisnon-evaluable
patient). After 4 to 6 weeks of follow-up, 12 (48%)
patients had improvement or total cure of NP, and
genera mortality was 24%.

Althoughdlinica complicationswereobservedin1l
patients (44%), noneof themweredefinitely related to
the study drug. Five patients presented severe
complications (20%): 4 were probably related to
underlying disease (hypotens on, coronary spasm and
hypercdemiainasepticdiabetic patient; shock and adrend
falurein Ltermind AIDS patient; pulmonary embolism;
hemorrhagic shock in an anticoagul ated patient) and 1
secondary toinfection at anew site (septic shock). Six
patients (24%) showed mild adverseevents, 2 probably
assodiated totheunderlying diseese, and 3 possibly rdlated
to meropenem (skinrash, saizure, and gadtritis).

Discussion

Pneumoniaisthe second most common nosocomid
infection and isassociated with substantial morbidity
and mortdlity. Themgority of adult patientswith hospital
acquired pneumoniahave severe underlying disesses,
immunosuppression, depressed sensorium and/or
cardiopulmonary diseases.

Preventivemeasuresfor hospita pneumoniainclude
decreasing aspiration by the patient, preventing cross-
contamination or colonization viahands of personne,
appropriate disinfection or sterilization of respiratory
therapy devices, use of avail able vaccinesto protect
againgt particular infections, and education of hospital
staff and patients[4].

Accurate diagnosis of NPiscritical to avoid the
ingppropriate use of antibioticsand the devel opment of
antibioticressant bacteria populations. Themainagents
aretheaerobic Gram-negative bacilli, Saphyl ococcus
aureusand anaerobes[6, 13]. Community agents, like
Streptococcus pneumoniae and Haemophilus
influenzae, canbeinvolved[6, 7, 13].

Hospita dasClinicasisoneof thebiggest university
hospitalsinBrazil. Duetoitssze, acharacteristicflora
composesitsmicro-environment; with Gram negeative

bacilli mostly resistant to third generation
cepha osporines, aminoglycos desand quinol ones; and
Saphylococcus aureus mostly only sensitive to
vancomycin and teicoplanin.

Meropenemisthe second commercialy available
carbapenem with abroad anti-bacterial spectrum. Itis
highly potent against Enterobacteriacae,
Pseudomonas spp, Acinetobacter spp, H. influenzae
and anaerobic bacteria, with afairly good potency
against gram positive cocci [8, 14]. Itsknown action
against resistant organismshas stimulated itsusefor
treatment of serioushospital acquiredinfections[5, 14,
17].

In thisstudy, meropenem showed efficacy asfirst
choice treatment for respirator-associated and/or
agpiration nosocomia pneumoniainthel CU, with 76%
clinical improvement (48% cure, and 28%
improvement). Mortaity was 12% at theend of therapy
and 24% after 4to 6 weeksof follow-up. Our mortality
rates were low compared to other studies[2, 6, 11,
13], especialy when cons dering the highincidence of
IMMUNOSUPPress onin our group.

Meropenemwas shownto be safe, despitethehigh
incidenceof organfallureinthisgroup. Adverseevents
wereobservedin 11 patients (44%), but only 5 patients
presented severe adverse events (20%), noneof them
related to meropenem. Only 3 patients presented
adverse events possibly related to meropenem (skin
rash, seizure, and gadtritis).
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