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A Cross-Sectional Study of Isolates from Sputum Samples from Bacterial
Pneumonia Patients in Trinidad

Nabeetha A. Nagalingam?, Abiodun A. Adesiyun?,
William H. Swanston* and M aria Bartholomew?*

School of Medicinet and School of Veterinary Science?,
Faculty of Medicine, University of the West Indies, S.
Augustine, Trinidad and Tobago

We determined the frequency of Streptococcus pneumoniae, Haemophilus influenzae,
Staphylococcus aureus, and Gram-negative enteric bacteria (GNEB) in pneumonia patients,
determined the antibiograms of these pathogens, and investigated the relationship between
pneumonia and selected risk factors. Sputum and demogr aphic data wer e collected from 124
pneumonia patients. Sputum wascultured for S. aureus, GNEB, H. influenzaeand S. pneumoniae.
Thediscdiffuson method wasused to deter miner esistanceto eight antimicr obial agents. Among
the 124 sputum samples, eight (6.5%) were positivefor S. aureus, 15 (12.1%) for GNEB, two
(1.6%) for S. pneumoniae and one (0.8%) for H. influenzae. Hospitals, gender, ethnicity, co-
mor biditiesand symptomsdid not significantly (p > 0.05; %?) affect theprevalenceof thesebacteria.
GNEB infection wasmogt prevalent (47%) in patientsover 70year sold. Gentamicin and levofloxacin

wer ethemost effectiveagaingt thesebacteria.

Key Words: Bacterial pneumonia, sputum, antibiogram.

Streptococcus pneumoniae is considered one of
the most common causes of pneumonia[1,2];itisthe
cause of up to 50% of pneumoniacases. In Spain, the
prevalence ranges from 29-36% [3-5], which is
comparable to the 35% found in France [6].
Pneumococcal infectionsare normally susceptibleto
penicillinand erythromycin; patientsallergictopenicillin
areprescribed erythromycin[7]. IntheU.S.A., 25%
of isolatesof S pneumoniaeexhibitlow-level resstance
to penicillin and about 15% show high-level resstance
[7]; inthat country, vancomycinisthedrug of choice.

Staphylococcus aureus is cited as causing
pneumoniain about 3% of patientswith pneumonia
worldwide[3,6]. IntheU.S.A., prevalencesof 0.5%
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[8] and 5% [9] have been documented, whilein Japan
theprevalencewas 6.5%[10].
Haemophilusinfluenzae isresponsiblefor 10%-
38% of pneumonia cases [3,11]. In Spain, this
bacteriumwasrespons blefor about 11% of pneumonia
cases[ 3], whileinthe USA, studieshave documented
prevalencesof 3%10 10.6%[8,9]. A relatively high
prevalenceof H. influenzae (9.7%) wasreported from
Japan [10], compared with 1.8% in Switzerland [2].
Reported prevalences of community-acquired
pneumonia (CAP) in the general population due to
Gram-negativeenteric bacteria(GNEB) vary from 0%
to 9%, with Pseudomonas aer uginosa accounting for
0%1t05%[3,12]. In Spain, the prevalence of GNEB
was about 24% [3,4], while in the U.SA. [8] and
France [6], the prevalence was the same, 5%. The
GNEB have been associated with high mortaity among
pneumoniapatients; because of thisseriousprognoss,
risk groups should be treated carefully [3].
Pseudomonas aeruginosa playsasignificant role, as
itwasimplicatedin 1.7% of pneumoniacasesinastudy
doneby Ruizetd. [5]. The GNEB aremost commonly
E. coli, asreported by Pachon et al. [12], who found
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this species in about 22% of all pneumonia due to
GNEB. Klebsiella spp. accounts for 1%-5%;
Enterobacter spp., Serratia spp., Proteus spp., and
Actinobacter spp. werealso found [12].
Decisionsconcerning antibiotic therapy aregreetly
simplified if the pathogens are known [13]. As
laboratory diagnosesare not wayspossibleintime
totreet the patientseffectively, therapeutic guiddines
have been put in place by the British and American
Thoracic Societies [13]. It was suggested that S.
pneumoniae should be treated with penicillin or
amoxicillin, and during influenzaepidemics, trestment
against S aureus should awaysbe considered [13].
Bartlett et d. [13] suggested that hospitalized petients
should betreated with second- and third-generation
cepha ogporins, with or without erythromycin. Withthe
development of bacterial antibiotic res stance, asnoted
in Canada, where H. influenzae was found to be
resistant to B-lactams[14] and S. pneumoniaeresistant
to penicillinand macrolides[1], the need for careful
seection of antimicrobid therapy hasbecomeessential.
Moreover, it is estimated that as many as 30% of
avoidabledeathsfrom pneumoniaare duetoincorrect
selection of antimicrobial agents[15].
Approximately 90% of S aureus isolates have
plasmidsthat code for B-lactamase, an enzyme that
degradescertain drugs, including many penicillins; but
some penicillins, like methicillin, areresistant to 3-
lactamase [12]. However, some strains, such as
methicillin-resstant Srainsof S aureus(MRSA), have
dtered penicillin-binding proteinsso that the penicillin
cannot act. There are also rare strains called
vancomycin- intermediate S aureus(VISA) that have
reduced sengitivity to vancomycin[7].
Pneumoniaisranked asthefifth leading cause of
deathintheworld and theleading cause of infectious
disease[12). InTrinidad, itisthesixth leading cause of
death and the second leading cause dueto infectious
disease, surpassed only by Acquired Immune
Deficiency Syndrome (AIDS), according to the 1999
report from the Central Statistical Office (CSO) [16].
Our objective wasto determine the frequency of
selected bacteria in cases of pneumonia and to
determinethe r susceptibility to common antimicrobia

agents. This information will be useful in guiding
empirical therapy of pneumoniain Trinidad.

Materials and M ethods

Thediagnosisof community-acquired pneumonia
(CAP) requires the following to be present: a new
pulmonary infiltrate seen on achest radiograph that was
takenwithin 24 hoursof presentation; the confirmatory
clinica findingincludesat |east oneof themgor criteria,
whichinclude, cough, sputum production, temperature
>37.8°C; or at |least two of theminor conditions, which
include: pleuritic chest pains, dyspnea, atered mental
status, pulmonary consolidation by physical
examination, and white blood cell count of > 12,000
cells/uL. Thecliniciansused these published criteria,
and whenever they were met, they drew blood
samples.

Excluson Criteria

Patientsin thefollowing categorieswereexcluded
fromthestudy: presence of tuberculos's, sincethisis
highly contagious and therefore not allowed in the
routinemicrobiologica laboratory; presenceof Human
Immunodeficiency Virus (HIV) infection, sincethis
condition | eaves patients susceptibleto infectionsthat
membersof an otherwise hedthy populationwould not
be subjected to; children < 5 yrs of age; admission
from anursing home or ahospital, so asto avoid the
inclusion of possiblenosocomia pneumoniacases.

Typesof Samples

Sputum of pneumonia patients was sampled
between February and October 2003. The sample
population was 132 pneumonia cases from the four
hospitals. Port of Spain General Hospitals (POSGH),
EricWilliamsMedica SciencesComplex (EWMSC),
San Fernando Genera Hospitals(SFGH), and Sangre
Grande Health Centre (SGHC). The samples were
from patients between the ages of 5-70 years. POSGH
is located in the northwest region of the island,
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EWMSCisinthenorth and SGHC isin thenorthesast.
Thenorthern part of thecountry ismoreurbanthanthe
central and southern parts; thus, alarge populationis
served by these health facilities. SFGH is southwest
and normally serves the south and central region
inhabitants.

Adminigration of Quedionnaire

Both aquestionnaire and aletter of consent were
provided for each participant inthe study to complete.
The questionnaire €licited demographicinformation
(age, gender, ethnicity), risk factorsfor pneumonia
(smoking, foreigntravel) and experiences (current or
inthepast) of co-morbidities.

Sample Collection and Transport

Samplesof sputumwerecollected in sterile, screw-
top containers. The expectorated sputum was taken
by asking the patient to cough deeply into the container,
followed by immediate screwing on of thecap. Samples
weretransported to thelaboratory within two hours
and processed immediately or refrigerated at 4°C as
soonaspossible[17].

| solation of Bacteriafrom Sputum

A smear was prepared from the most purulent
materia inthe sputum andthedidewaslefttodry in
the biosafety cabinet and then heat-fixed. A gramstain
was done using standard methods [18]. White blood
cells(WBCs), squamous epithelial cells(SECs) and
bacteriawereinvestigated. Sampleswith morethan
25 WBCs, and less than 10 SECs were deemed
appropriatefor culture[ 18]. Samplesthat did not meet
these criteria were discarded. To isolate S.
pneumoni ae, the sputum sampleswere swabbed onto
blood agar plates (BAP) andincubated at 35°Cin 7%
CO, for 24 hrs. The plates were examined under
meagnification and coloniesthat showed dphahemolyss
and were button-shaped were subcultured onto BAP
and incubated at 35°C and in 7% CO, overnight, as
previoudly described [17]. For confirmation, suspect

colonieswere subcultured onto BAP and an optochin
disc wasplaced onto the streaks;, thesewereincubated
at 35°C and 7% CO, for 24 hrs to note zones of
inhibition = 14 mm. Saphylococcus aureus was
isolated after the sputum sampl e was swabbed onto
Baird Parker agar (BPA) and incubated at 35°C for
48 hrs. Coloniesthat wereblack or grayish-black and
shiny were subcultured onto BPA and incubated at
35°C overnight. A representative colony was stained
toidentify clustersof Gram-positive cocci. Slideand
tube coagulase tests were used to identify S. aureus
[19]. Haemophilus influenzae was isolated by
subculturing sputum swabs onto chocolate agar (CA)
and incubating at 35°C and 7% CO, for 12-24 hrs.
Theplatewasexamined under magnification. Colonies
that werewhiteand glossy were subcultured onto CA
and incubated at 35°C and 7% CO, overnight [17].
Confirmation was made by demonstrating satellitism
withthe X andV test[17]. GNEB wereisolated from
the sputum sample by plating onto aMacConkey agar
(MA) plate, incubated at 35°Cfor 24 hrs. Identification
and confirmation of isolateswas done using abattery
of biochemical tests, asdescribed by MacFaddin[19].

Determination of Antibiogramsof Isolates

Antibiograms of the various pathogens were
determined using the disc diffusion method [20]. The
drugs and concentrations, chosen based on the
frequency of prescription by doctors to pneumonia
patients, were asfollows. macrolide-erythromycin (E
15), cephalosporin-ceftazidime (CAZ 30),
tetracycline-oxytetracycline (OT 30), sulphonamide-
sulphonamide (S3 300), aminoglycos de-gentamicin
(CN 10), clindamycin-clindamycin (DA 2), 4-
quinolones-evofloxacin (LEV 5) and peniaillin-oxacillin
(OX 1). The zone sizeswere interpreted for strains
that were sensitive, intermediate and resi stance, using
published guiddines[20,21].

Anayssof Data

Statigtica anadysis was done using 2 tests with the
Satigtica Packagefor Sodd Saences(SPSS) Verson 9.0.
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Results

Prevaence of Salected Bacteriain Sputum

GNEB, excluding Pseudomonas spp., were the
most preva ent microorganismsrecovered, accounting
for 15 (12.1%) of the 124 sputum samples(Table 1).
Among these, three were Aeromonas spp., three
Moraxella spp., two Pasteurella spp., two Klebsiella
spp., two E. coli, one Citrobacter spp., one
Alcaligenes spp. and one Proteus spp. Haemophilus
influenzaewasisolated from only one patient, awoman
of East Indian origin aged between 41 and 50 years.
Thetwo isolates of S pneumoniae originated from
twomalesof African origin, both smokers, aged from
21-30 and 41-50 years, respectively.

| solation of Bacteriain PneumoniaPatientsby Source
of Samples

A total of eight S aureusisolateswererecovered,
four wereisolated from 61 samples collected at San
Fernando General Hospital, three were from the 28
samplesat Sangre Grande Clinic, and theremaining
onewasfromthe31 collected at Port of Spain General
Hospital (Table 2). Thedifferencesinthe prevalence
of S aureus across hospitals were not statistically
significant (p = 0.647), as was aso found for both
GNEB and Pseudomonas spp. Thedifferencesinthe
number of samplesfrom malesand femaleswerenot
statistically significant for S. aureus, GNEB, or
Pseudomonas spp. About half of the patients with
GNEB wereover 70 yearsold, accounting for seven
of the 15 positive cases. Thefrequenciesof isolation
of GNEB by age of patients was not significantly
different (p = 0.12) since among the 15 cases, three
wereinthe 51-60 age group, two were 61-70 years,
andtherewasonein each of thecategories, < 21years,
31-40 and 41-50.

A comparison of casesby age, gender and ethnicity
wasdoneto test whether these variableshad an effect
on the prevalence of the microbes; a significant
difference was found for males (p = 0.003; ?) for
GNEB. Amongst male patients, fiveof the 10 werein

theover 70 age group, and only onefromthe41to 50
agegroupwasEast Indian, whiled| threeinthe51-60
age group were African, and therewasoneinthe 31-
40 age group of another ethnicity, showing that East
Indian males over 70 years had significantly more
GNEB.

Prevalence of Bacteriaby Clinical Manifestationin
Patients

No significant differenceswerefound between S
aureuspostive patientswho had abdomind pains, chest
pains, chills, diarrhea, ear pains, fever, hoarseness,
muscle pains, cough, vomiting, wheezing, confusion,
loss of appetite or rash, compared to S aureus-
infected patientswithout these symptoms (Table 3).
Likewise, among the GNEB-positive patients, there
wasno significant difference between thefrequency of
thosewith these various symptoms compared to that
of thosewithout such symptoms. Therewasasgnificant
(p =0.01) difference between GNEB patients with
and without headaches; however, thisdid not relateto
the bacterial infections, but may be due to other,
untested, factors.

Preva ence of Bacteriain PneumoniaPatientsby Co-
Morbidities

Comparisons among bacteria-positive patients
revealed no significant differencesfor individualswith
the underlying diseases. arthritis, asthma, chronic
obstructive pulmonary disease (COPD), diabetes
mdlitus(DM), heart disease, hypertension, liver disease
or rend insufficiency (Table4).

Antibiogramsof | solated Bacteria

TheS pneumoniaeand H. influenzaeisolateswere
susceptibleto al theantimicrobia agentstested. The
highest frequency of resistanceexhibited by S aureus
wasto ceftazidimewith fiveof eight isolates, whiledll
were sensitiveto gentamicin and erythromycin (Table
5). Two of theeight isolateswereresistant to oxacillin.
GNEB and Pseudomonas isolates exhibited a high

www.bjid.com.br



BJID 2005; 9 (June) Bacterial Pneumoniain Trinidad

235

Table 1. Prevalence of selected bacteriain 124 sputum samplesfrom bacterial pneumoniapatients

Bacteria Sputum

No. positive (%)
Sreptococcus pneumoniae 2 (16)
Haemophilusinfluenzae 1 (0.8)
Saphylococcusaureus 8 (6.5
GNEB 15(12.2)
Pseudomonas spp. 5 (4.0

GNEB: Gram-negative enteric bacteria; No.: number.

Table2. | solation of bacteriain pneumonia patients by source of samples

S. aureus GNEB Pseudomonas S. pneumoniae H.influenzae
No. (%) p No. (%) p No. (%) p No. (%) No. (%)
positive positive positive positive positive
Hospital
SFGH 4 (6.6) 0.65 4 (6.6) 0.13 4 (65) 0.50 1(1.6) 1(1.6)
POSGH 1 (32 7(22.6) 1(3.2) 1(3.2) 0 (0.0
SGHC 3(10.7) 4(14.3) 0 (0.0 0 (0.0 0 (0.0
EWMSC 0 (0.0 0 (0.0 0 (0.0) 0 (0.0 0 (0.0
Gender
Mde 5 (79 025 10 (59 3(4.7) 2 (32 0 (0.0
Femde 3 49 5 (82 2 (33 0 (0.0 1(1.6)
Age
<21 0 (0.0) 047 1 (71 012 1(71) 074 0 (0.0) 0 (0.0)
21-30 1 (83 0 (0.0 1(8.3) 1 (8.3 0 (0.0
31-40 1(12.5) 1(12.5) 0 (0.0 0 (0.0 0 (0.0
41-50 1 (5.3 1 (5.3 0 (0.0) 1 (5.3 1(5.3)
51-60 4(13.8) 3(10.3) 2 (6.9) 0 (0.0 0 (0.0
61-70 0 (0.0 2(10.5) 0 (0.0) 0 (0.0 0 (0.0
>70 1 (4.3 7(30.4) 142 0 (0.0) 0 (0.0)
Ethnicity
East Indian 2 (32 031 7(11.1) 0.26 3(48) 053 0 (0.0 1(1.6)
African 4(11.8) 3 (79 2 (5.3 2 (5.3 0 (0.0
Other 2 (87 5(21.7) 0 (0.0 0 (0.0) 0 (0.0

Hospitals: Port of Spain General Hospitals (POSGH), Eric Williams Medical Sciences Complex (EWMSC), San Fernando
General Hospitals (SFGH), and Sangre Grande Health Centre (SGHC).
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Table 3. Prevalence of bacteriaby clinical manifestation in bacterial pneumoniapatients

Signg/symptoms S. aureus GNEB Pseudomonas spp.

No. (%) p? No. (%) p? No. (%) pa

positive positive positive
Abdomind pains 3 (68 053 5 @89 014 1(2.3 0.28
Chest pains 6 (870 022 8(10.1) 0.25 5 (6.3) 0.29
Chills 3 (42 026 7 (99 028 342 0.48
Diarrhea 2 (65 059 2 (65 023 1(3.2) 0.52
Difficulty bregthing 4 (5.1) 043 8(10.3) 0.30 5 (6.3) 0.26
Earpain 1 (42 056 2 (83) 042 0 (0.0 0.25
Fever 4 95 034 10(122) 057 3 (3.6) 0.25
Headache 5 (66) 054 5 (66) 0.1 4 (5.2 0.64
Hoarseness 3 (54) 0.66 5 (@89 017 4 (7.2) 0.29
Musclepains 6 (82 013 8(11.00 044 4 (5.4) 0.58
Productivecough 5 (54 043 12(129) 031 5 (5.3 0.63
Vomiting/nausea 3 (55 0.60 8(148) 024 2 (37 0.45
Wheezing 3 (55 058 9(16.4) 0.10 2 (3.6) 0.42
Menta confusion 0 (000 0.20 1 (43) 0.19 1 (4.3 0.69
Rash 1(10.00 0.43 1(10.00 o0.64 0 (0.0 0.58
Lossof appetite 53 059 11(139) 0.19 5 (6.3) 0.28

avalues < 0.05 are considered statistically significant.

Table4. Prevalence of bacteriain pneumoniapatientsby co-morbidities

No. (%) of samples positivefor:

S. aureus GNEB Pseudomonas spp.

No. (%) p No. (%) p No. (%) p

positive positive positive
Aghma 0(.0 038 2(13.3) 0.50 0 (0.0 0.53
COPD 0(0.00 0.89 0 (0.0) 0.791 0 (0.0) 0.91
Digbetesmdlitus 2(95 033 2 (95 058 1(45) 0.74
Heart disease 2(74) 046 1 (37 015 0 (0.0) 0.22
Hypertenson 1(38 056 4(154) 031 0 (0.0) 0.24
Liver disease 0(0.0) 0.80 0 (0.0) 0.62 0 (0.0 0.83
Rend insufficiency 0(0.0 0.3 0 (0.0) 0.38 1(12.5) 0.32

3P values < 0.05 are considered statistically significant.
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Table5. Antibiogramsof isolated bacteria

Antimicrobial agents

Disc concentration (ig)

No. of isolates (%)

Susceptible  Intermediate  Resistant
S aureus
CAZ? 30 1 (125 2(25.0) 5(62.5)
CN 10 8 (100.0) 0 (0.0 0 (0.0
DA 2 6 (75.0 0 (0.0 2(25.0)
E 15 2 (25.0 2 (25.0) 4 (50.0)
LEV 5 8 (100.0) 0 (0.0 0 (0.0
OX 1 6 (75.0 0 (0.0 2(25.0)
oT 30 7 (87.5) 0 (0.0 1(12.5)
S3 300 7 (87.5) 0 (0.0 1(12.5)
GNEB and Pseudomonas spp.
CAZ 30 18 (69.2) 2 (7.7 6(23.1)
CN 10 26 (100) 0 (0 0 (0
DA 2 0 0) 0 (0 26 (100)
E 15 2 (7.7 3 (11.5) 22 (84.6)
LEV 5 26 (100) 0 (0 0 (0
OX 1 26 (100) 0 (0 0 (0
oT 30 14 (53.8) 4 (15.4) 8(30.8)
S3 300 23 (88.5) 2 (7.7 1 (3.8)

1CAZ: ceftazidime, CN: gentamicin, DA: clindamycin, E: erythromycin, LEV: levofloxacin, OT: oxytetracycline, OX:

oxacillin, S: sulphonamide.

frequency of resistanceto clindamycin, oxacillinand
erythromycin with 26, 26 and 22 of 26 isolates,
respectively. All isolateswere senditiveto gentamicin
andlevofloxacin.

Discussion

Sputum was cultured instead of blood, sinceonly
about 6% of blood culturesyield Sgnificant organisms,
asobserved by Campbdll et a. in 2003[22], compared
with 55% of valid sputum samplescollectedin astudy
by Ewiget al. in 2002 [23]. Lung aspirates and tissue
weredifficult to obtain, hence were not the samples of
choice.

The finding of two S. pneumoniae isolates,
representing 1.6% (2 of 124) of the bacteriadetected

from the sputum of the pneumonia cases, is
considerably less frequent than in some published
studieswhere other methods of detection, including
serology, were used; prevaencesof from 20-60% were
reported [5-7,13]. However, other studies have
reveal ed comparablevalues, aswasfoundin Ohioin
theU.SA., whereanisolationrate of 5.5% wasfound
amongst 154 patients[8]. In addition, Bochud et al.
[2] isolated this pathogen from 3.5% of the sputum
samplestested in Switzerland. Thecomparatively lower
detection ratefor S. pneumoniae may beareflection
of theinsengtivity of sputum Gram staining and culture
for this organism, as reported by Martson et al. [8],
who found that only 44.4% of the patients with S
pneumonia infection had positive sputum cultures.
Bochud et d. [2] noted that severd of thestudiesquoting
high S pneumoni ae detection had employed at |east
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three diagnostic methodsto find thisbacterium, based
on sputum, blood and pneumococca antigens. Caution
must therefore be exercised when comparing
prevalence dataon S pneumoniae.

Therather low prevaence (0.8%) of H. influenzae
found in pneumoniacasesin our study issimilar to
published reports, such as0.4% by Martsonet a. [8]
from the U.S.A., and 0% by Bochud et a. [2] in
Switzerland. Thesefindingssuggest that H. influenzae
may not beanimportant etiologica agent for pneumonia
inthese areas. Thewidespread low preva ence of the
pathogen may be a conseguence of a worldwide
vaccination program against H. influenzae, serotype
B, launched after it was recognized how severe
infections can be, especially inchildren[24]. Prior to
thisvaccination campaign, theincidenceof diseasedue
to H. influenzae was high, particularly in children
developing pneumonia [24]. To generalize for all
developing regionsbefore vaccination, the Gambian
estimate of theincidence of pneumonia (acutelower
respiratory infection) from the early 1990s was 300
episodesper year per 100,000in childrenyounger than
five years. This estimate may be considered
conservativeif upto 25% of casesof saverepneumonia
of childhood are caused by H. inflenzae, asreported
by Peltolaet d. [24]. Thefact that Trinidad and Tobago
a so participated in the vaccination program, although
not asaggressvely until 2000, may explain, in part, the
low isolationrate of H. influenzae, aswasalso found
inother developing countries[24].

The prevalence of 6.5% found for S aureus in
spoutum samplesissimilar to the 3.8% found by Moine
et a. [6] in France. On the other hand, a lower
prevaence (0.4%) wasreportedly foundinthe U.S.A
[8]. Itisexpected that S. aureuswould contribute to
pneumonia since it forms part of the natural
oropharyngeal florain some individuals [7]. Any
breakdown in theimmunity of theseindividualscan
leavethem opentoinvasion of thelung by thismicrobe,
Saphyl ococcus aureus pneumoniahas been reported
to devel op after apersoninhalesthe organism or may
result secondary to hematogenous seeding of thelungs
in patientswith bacteremia[7]. Inhalation S. aureus
pneumonia has been reported during influenza

epidemics, and it canlead toinflammation of thelung
tissue, causing pneumonia[25].

The prevalenceof 12.1%that wefound for GNEB
iscomparableto findingsreported by the American
Thoracic Society of 3-10% (13). Ruizet a. [5] found
two cases of Moraxella spp. among 182 patientswith
pneumoniain Spain. AccordingtoMandell et al. [26],
Moraxellaisnot acommon cause of pneumonia, as
reflected by thefinding of only three casesamong 124
sputum samples. Martson et a. [8] found that 0.1% of
samples tested in the U.S.A. were positive for
Klebsela gpp., aprevalence considerably lower than
the 1.6% found in our study and with thereport of Ruiz
etd.[5] inSpan, wheretheorganismwasisolated from
1% of the patientswith pneumonia. Martson et a. [8]
asofound that 0.6% of the samplestested positivefor
E. coli.inthe U.S.A., whileRuiz et al. [5] found 2%
and 1% positive, respectively, for E. coli and Proteus
spp. The findings in these studies agree with the
prevalenceof 1.0%E. coli foundin our sudy. The4.0%
prevalence of Pseudomonas detected in our study is
amilar tothe 3.6% (20 of 559) found by Arancibiaet d.
[3] insputum samplesfor patientsin Spain, but Ruiz et
. [5] reported ashighas7.7%, dsoin Spain. Arancibia
etd. [3] postulatethat the highfrequency of recovery of
GNEB may bedueto structura lung disease, afactor
that wasnot conclusively tested for in our study. These
authorsfurther explained that GNEB and Pseudomonas
eadly colonizethetracheobronchid treewhenever there
Isdamagetotherespiratory epithelium.

We found that among the patients with GNEB,
46.7% occurredinindividuasintheover 70-yearsage
group. Thefact that most of the GNEB wererecovered
from the over 70-age bracket was not unexpected,
since El-Solh et a. [27] in the U.S.A. reported that
20% of all bacteriadetected from pneumoniacasesin
theelderly are GNEB. Accordingto Arancibiaet al.
[3], Gram-negativebacteriaarewd | knownto colonize
thearways, beingincreasingly frequent with advanced
age, but they found no Sgnificant differencesthat would
indicate that ageisapredisposing factor toinfection.
In addition, P. aeroginosa has been found to colonize
theairwaysof theelderly [3]. Thesefindingscan be
explained, in part, by thelowered immune response
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often associated with aging, which allows naturally-
occurring florafrom the upper-respiratory tract, which
may include Gram-negative bacterialike E. coli and
even Pseudomonas, sincetheseorganismscan bevery
aggressive[3], toinvadethelower-respiratory tract.
Also, theelderly tend to be attended at hospitalsmore
often than younger people, sincethey aremorelikely
to suffer from co-morbiditiesthat requiretreatment, a
fact also seen in our study; hence they are more
frequently exposed to GNEB, which, likeMRSA, are
present inthe health care setting [ 3].

Thefinding of nosgnificant differencesinthebacteria
isolated among the hospitals was expected, since
Trinidad isrelatively small and the popul ation isnot
isolated and thereby would not show geographical
differences. Infact, it isacommon practice to send
patientsfrom one hospital to another, whenever there
aredemands on space and equi pment.

Although the prevalence, by gender of patients, of
each of thebacteria did not differ sgnificantly, overall
the prevaenceof infection washigherinmalethanin
female patients. A similar finding was reported by
Miyashitaet al. [10] in Japan, whereinfection by S
pneumoniae was found to be higher in males (n =
38) thaninfemales(n=20). Kaplan et al. [ 14] found
that men aremorelikely to be hospitalized with CAP
than arewoman. Further studies are needed to assess,
not only biological factors, but also accessto health
care, since biological responseto infection, sex bias
in hospital admission and patterns of health care
ddlivery may befactorsthat |ead to moremaesbeing
admitted with CAP[9].

It wasof interest to find that the prevalences of the
variousbacteriawerenot sgnificantly different anongst
the ethnic groupsin Trinidad. Martson et al. [8] had
reported that people of African decent are more
susceptible to pneumonia than Caucasians. They
indicated that such differencesmay havebeduetoa
Socio-economic status, but then went on to admit that
thesefindingsareincompl etely understood.

Thefinding of no significant relationship between
frequency of bacterial isolates and existence of
underlying diseesein patientsmay beexplained, inpart,
by thefindings of Riquelmeet al. [4], who reported

that not al thesignsand symptomsarerepresentedin
all the cases of pneumonia. This may be due to
interactionswith underlying diseases. These authors
reported that cough, fever and dyspneaare absent in
56% of pneumoniacases, and 96% of CAP patients
had at | east one respiratory symptom. Consequently,
studies attempting to elucidate etiology fromclinical
parametershave poor results[4].

Thefinding that trestment of GNEB showed agood
response, with 100% susceptibility to gentamicin and
levofloxacin, wasnot unexpected, consdering thet these
drugstarget GNEB. The 100% and 84.6% prevaence
of resistance found against clindamycin and
erythromycin, respectively areal so not surprisng since
thesedrugstarget Gram-positive cocci.

The detection of MRSA isanindication that there
isathreat, with rapid development of res stancetofirg-
lineregimensof treatments, asreported by Hoban et
al. [14]. Orrett [28] had earlier reported the existence
of MRSA in Trinidad. Staphylococcus aureus has
shown great adaptability againgt antibiotic therapy, with
penicillinresistance, and now methicillin resistance,
developing.

Thesusceptibility of both Gram-positiveand Gram-
negative microbesto levofloxacin, afluroquinolone,
indicates that these bacteria have not yet developed
resistance to this new drug. The evidence that the
fluoroquinolonesare effective againgt theserespiratory
pathogens may makethese drugsan alternativetothe
morewiddy-used macrolidesand cepha osporinsinthe
Trinidadian populaion, inorder toavoid thedeve opment
of drugresstance. Also, theavailability of drugsasonce-
daily treetmentsand thefeasbility of intravenous-to-ora
sequential therapy are advantageous [26]. However,
serious side effects to this drug, including dizziness,
hypoglycemia, phototoxicity and hepatotoxicity are
causesof concernfor itsuse[29]. Sincegentamicinand
levofloxacin both work against Gram-positive and
Gram-negative bacteria, they are good choices for
broad-spectrumtherapy. Often, thisthergpy isused when
thelaboratory findingsareinconclusiveor trestment is
needed immediately, before laboratory diagnosesare
available, forcing clinicians to implement “blind

therapy”.
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