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Background: The objective of this study is to identify and characterize the species resistance of different
pathogens between community acquired and hospital acquired infections pointing at patients’ related
independent co-morbidities and socio-demographic factors.
Methods: It was a retrospective cohort, multicenter study from five private hospitals located in Beirut and
Mount Lebanon. Two hundred fifty-eight adult patients were included.
Results: 110 Gram negative pathogens and 26 Gram positive pathogens were implicated in hospital
acquired infections. The Gram-negative bacteria that showed a positive correlation regarding patient’s
type of infection were Pseudomonas aeruginosa (12%), Klebsiella pneumoniae (6.2%) and Acinetobacter bau-
mannii (3.1%). These bacteria were more frequent in patients with hospital acquired infections (P = 0.002,
0.013 and 0.017 respectively). The ratio of methicillin resistant Staphylococcus aureus, Extended Spec-
trum Beta Lactamase producing Escherichia coli and K. pneumoniae and multi drug P. aeruginosa showed
high significance in hospital acquired infections. The logistic regression, showed a significant relationship
between resistant bacteria and age (p<0.001, ORa=5.680, CI [2.344; 13.765]) and immunosuppressed
state (p=0.003, ORa=3.137, CI [1.485; 6.630]) and an inverse relationship for Chronic Obstructive Pul-
monary Disease (COPD) (p=0.006, ORa=0.403, CI[0.212; 0.765]).
Conclusion: Our results confirm that hospital acquired infections/bacteria have higher rates of resistance
when compared to community acquired; these rates increase with age, immunosuppression and are
inversely proportional with COPD. Therefore, physicians should be aware of patients’ comorbidities to
properly guide initial therapy.
© 2017 The Authors. Published by Elsevier Limited on behalf of King Saud Bin Abdulaziz University
for Health Sciences. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction not only to the indigenous hospital flora but also to the flora

of other sick individuals [1]. This is a result of impaired defense

Hospitals are a threatening environment because of a variable
number of virulent pathogens that are brought to it from the com-
munity through admitted patients; these patients are then exposed
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mechanism and the colonization of resistant microorganisms [2].
Hospital acquired infections are quite a common feature in the hos-
pitals throughout the world. The prevalence of hospital acquired
infections is generally higher in developing countries of limited
resources [3]. These bacteria are generally resistant to antibiotics,
owing to the heavy use of wide spectrum antibiotics in hospital set-
tings, which puts a high selective pressure on bacteria and induces
difficult to treat infections. Thus, hospital acquired infections have
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been recognized for over a century as a critical problem affecting
the quality of health and a principal source of adverse healthcare
outcomes [4].

Gram-negative bacteria are largely responsible for acquired
infections. Multi-drug resistant strains are increasingly isolated
in these settings, including carbapenemase-producing Klebsiella
pneumoniae, Acinetobacter and Pseudomonas aeruginosa [5]. Acine-
tobacter baumannii has also become one of the most significant
antibiotic-resistant bacteria causing hospital acquired infections
worldwide [6]. One of the main methods through which Gram
negative bacteria develop resistance is carrying genes coding
for enzymes, such as beta-lactamases, hydrolyzing and inacti-
vating beta-lactam antibiotics [7], beta-lactams being the most
widely used class of antibiotics [8]. A major source of resis-
tance in Escherichia coli are plasmid-borne Extended-Spectrum
[B-Lactamases (ESBL], which are classified as enzymes capable
of hydrolyzing most [-lactams such as penicillins, extended-
spectrum cephalosporins, and monobactams; ESBLs are not
inhibited by (3-lactamase inhibitors such as clavulanic acid, sul-
bactam, and tazobactam [9]. Based on this, community-onset ESBL
infections have become an important public health issue [10].

Furthermore, Staphylococcus aureus gram-positive cocci can
withstand harsh environments for extended periods allowing sus-
ceptible individuals to become infected through contact with
persistently or transiently colonized people [11]. Thus, these bac-
teria are the most common hospital acquired pathogens with
increased morbidity [12]. Penicillin-resistant strains appeared in
hospitalized patients within a short time after the introduction
of the antibiotic; methicillin, a 3-lactamase-resistant derivative of
penicillin, subdivides the species into sensitive and resistant sub-
groups. Methicillin-resistant S. aureus (MRSA) appeared in 1961,
one year after methicillin was introduced into clinical use [13].

To our knowledge, no study has ever identified characteristics
of bacteria comparing community and hospital settings in Lebanon.
This multicenter study was designed to identify and characterize
the species of different pathogens between community acquired
and hospital acquired infections, pointing on patients’ related inde-
pendent co-morbidities and socio-demographic factors.

Materials and methods
Study design

This was a retrospective cohort, multicenter study from five pri-
vate hospitals located in Beirut and Mount Lebanon over one year.
Among these, three were university hospitals whereas two were
non-university hospital. The study duration was 6 months.

Population and data collection

The inclusion criterion was the infection diagnosis according to
the Centers for Disease Control (CDC) criteria in an adult patient
[14]. Only the first episode of infection in the hospital admission
was characterized for each patient. Overall, 258 adult patients were
included from the five hospitals in Beirut and Mount Lebanon.

Data were collected through a standardized sheet of patient
identification. The record included patient-specific parameters
such as demographic data, underlying diseases, and risk factors.
The infection variables recorded positive culture, type of germs and
antibiotic treatment with presence or absence of multi-resistant
bacteria. Hospital acquired infections was defined as a localized or
systemic condition that resulted from an adverse reaction due to
the presence of infectious agents which occurred 48 h or more after
hospital admission and was not incubating at the time of admis-
sion. Community acquired infections were defined as an infection

detected within 48 h of hospital admitted patients [15]. Age was
classified according to the criteria of Acute Physiology and Chronic
Health Evaluation (APACHE) score; for this reason, age was cate-
gorized into two subgroups less than 44 years and more than 44
years.

Microbiology data

All participating medical centers were responsible for isolates
identification and susceptibility testing. Each laboratory performed
susceptibility testing according to their own standardized tech-
niques based on current National Committee for Clinical Laboratory
standards [ 16]. Data collected were primarily qualitative (resistant,
intermediate or susceptible). All isolates of E. coli and K. pneumoniae
were tested for extended-spectrum beta-lactamase production.
S. aureus was tested for methicillin resistance. P. aeruginosa was
tested for its multiple resistances. Streptococcus pneumoniae were
tested against penicillin susceptibility.

Comorbidity

The comorbidity of patients in the study included mainly
immunosuppression, administration of chemotherapy in the 12
months prior to hospital admission, radiation therapy, administra-
tion of steroids for at least 3 months prior to hospital admission,
infection with human immunodeficiency virus, chronic liver dis-
ease, chronic heart failure, chronic respiratory disease, chronic
renal failure, hematological disease, cancer, and diabetes mellitus
requiring insulin therapy or oral hypoglycemic agents before the
infection.

Data analysis

Statistical evaluation was conducted through bivariate and mul-
tivariable risk factor analyses, with the aim of identifying selected
bacteria and independent factors associated with the presence of a
hospital acquired infection compared to patients with a community
acquired infection. Data was entered and analyzed, using Statistical
Package for Social Sciences (SPSS) version 22 software. In all anal-
ysis, a p-value <0.05 was considered significant. The Chi? test was
used for comparing categorical variables between groups; when
expected values within cells were <5, Fisher exact test was used. A
stepwise forward likelihood ratio multivariable logistic regressions
was performed with the type of infection (community hospital
acquired versus hospital acquired) as the dependent variable, and
the characteristics presenting the lowest p-values in the bivariate
analysis as the independent ones. The final model was selected after
ensuring models adequacy to data by Hosmer-Lemeshow test.

Results
Population

258 patients were included in this study. Of all patients, 142
(55%) had a hospital acquired infection and 116 (45%) community
acquired. Almost half of the patients (50.8%) patients were from
community hospitals and (49.2%) from university hospitals.

Correlation between hospital-acquired infection and clinical
information

Bivariate analysis was done to assess the relationship between
hospital acquired infection and patients’ clinical information.
Tachycardia was higher in patients with hospital acquired infec-
tions compared to the community (83.6% vs 64.1% p<0.001).
Moreover, these patients had higher prevalence of tachypnea
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Table 1
clinical outcome and bacterial localization in community and hospital acquired infection.
Community acquired Hospital acquired Total P-value
N=142 (55%) N=116 (45%) N=258
Temperature >38.3°C 74 (52.1%) 72 (62.1%) 146 (56.69%) 0.091
Tachycardia >90 beats/min 91 (64.1%) 97 (83.6%) 188 (72.9%) <0.001
Tachypnea >20 breath/min 47 (33.1%) 52 (44.8%) 99 (38.4%) 0.047
Leucocytes >12,000/mm?3/<4000/mm?3 93 (65.5%) 92 (79.3%) 185 (71.7%) 0.01
CRP 53 (60.2%) 37 (86%) 90 (34.9%) 0.003
Sepsis 105 (73.9%) 115(99.1%) 220 (85.3%) <0.001
Severe sepsis 56 (39.4%) 92 (79.3%) 148 (57.4%) <0.001
Defined infection 69 (48.6%) 84 (72.4%) 153 (59.3%) <0.001
Hospital length of stay >14 days 44 (31.2%) 79 (68.1%) 123 (48%) <0.001
Bacterial localization Community acquired Hospital acquired Total P-value
Sputum 25 (17.6%) 26 (22.4%) 51 (19.8%) 0.335
Blood 35 (24.6%) 39 (33.6%) 74 (28.7%) 0.113
Urine 64 (45.1%) 60 (51.7%) 124 (48.1%) 0.287
Ascites fluid 5(3.5%) 7 (6%) 12 (4.7%) 0.340
Skin and soft tissue 3(2.1%) 5(4.3%) 8(3.1%) 0.256
Catheter 4(2.8%) 14 (12.1%) 18 (7%) 0.004
Stools 11 (7.7%) 16 (13.8%) 27 (10.5%) 0.114
Bronchoscopy aspiration 4(2.8%) 19(16.4%) 23 (8.9%) <0.001
CSF 0 2(1.7%) 2(0.8%) 0.201
(44.8% vs 33.1% p=0.047), leukocytosis or leucopenia (79.3% vs Table2 S
65.5% p=0.01), high C-reactive protein (86% vs 50.2% p=0.003).  Description of the infections.
Sepsis was more prevalent in patients with hospital acquired infec- N (%)
. 5 o . .
tion (99.1% vs 73.9% p < 0._001 )- Thg median of hospital stay was 14 At least one Gram positive bacteria 53 26.2%
days; we also found a significant difference between the two groups At least one Gram negative bacteria 118 58.4%
where patients with hospital acquired infections had a higher hos- At least one enterobacteriaceae 97 48%
pital stay above the median (68.1% vs 31.2% p<0.001). At least one anaerobic bacteria 62 30.7%
. e . . 5 More than one severity criteria 187 72.5%

Regarding the characteristics of infections, we had around 60% of . . .

N ) ) . A . N Interval 48 h or more between admission and sepsis 131 50.8%
patleqts mlcroblolqglcally docqmentec} mfectpns; this percentage ICU length of stay (in days) 8.245 419.6661
was significantly higher in patients with hospital versus commu- ICU mortality discharge 47 18.2%
nity acquired infections (72.4% vs 48.6% p <0.001). Positive culture Total mortality at hospital discharge 71 27.5%

from the catheter (12.1% vs 2.8% p = 0.004) and from bronchoscopy
(16.4% vs 2.8% p<0.001) were more common in hospital-acquired
compared to community infections.

Most common bacterial isolates from different specimen types

Most isolates were obtained from the following specimens:
48.1% from urine, 28.7% from blood, 19.8% from sputum, 10.5%
from stools, 8.9% from bronchoscopy, 7% from a catheter, 4.7%
from ascites fluid, 3.1% from a skin and soft tissues and 0.8% from
cerebrospinal fluid. Within the urinary tract infection and blood
culture isolates, E. coli was the most common bacteria in hospital
acquired infection. For sputum, A. baumannii, Enterobacter cloacae,
E. coli, K. pneumoniae and P. aeruginosa were the most common
isolates. Clostridium species from stools and E. coli and Candida
albicans species from catheter were mainly isolated. Among all
types of different specimen collected, bronchoscopy aspirations
and catheter were significantly more commonly collected among
hospital acquired infections (16.4% vs 2.8%) and (12.1% vs 2.8%)
respectively (Table 1).

Descriptive statistics of the infection

Fifty-eight point four percent of the infections were due to one
Gram negative bacteria at least, 48% due to one Enterobacteriaceae,
30.7% due to one anaerobic bacteria at least and 26.2% due to one
Gram positive bacteria at least. Around 73% of patients had more
than one severity criterion and 50.8% had sepsis diagnosis at 48 h
or more after hospital admission. The mean ICU length of stay was
around 8 days. It is of note that 18.2% of these patients died. The
total mortality at hospital discharge was 27.1% (Table 2).

*ICU = Intensive Care Unit.
**ICU length of stay is expressed as mean =+ standard deviation.

Most common organisms isolated implicated in hospital acquired
infections

A total of 221 isolates from clinical specimens were collected;
171 Gram negative (77.4%) and 50 Gram positive (22.6%) isolates
were detected. Among them, 110 (64.3%) of the Gram negative and
26 (52%) of the Gram positive pathogens were implicated in hos-
pital acquired infections. The most common Gram negative bacilli
included are E. coli, P. aeruginosa, K. pneumonia, E. cloacae and A.
baumannii the total of which made up to 53.5% of the total bacilli
isolated. A flow-chart was drawn to indicate the most common bac-
teria involved in the community and hospital acquired infections,
with their respective percentages (Fig. 1).

Although E. coli was the most frequent isolated microorganism
in both groups (24.6% in the community vs 32.8% in the hospital
setting), there were no significant differences between commu-
nity and hospital acquired infections. The Gram-negative bacteria
that showed a positive correlation regarding patient’s type of infec-
tion were P. aeruginosa (19% versus 6.3%) (p =0.002), K. pneumonia
(10.3% versus 2.8%) (p=0.013) and A. baumannii (6% versus 0.7%)
(p=0.017); these germs were thus mostly frequent among patients
with hospital acquired infections (Table 3). Moreover, the most
common Gram positive cocci were S. aureus and coagulase neg-
ative Staphylococcus, which together represented 13.6% from cocci
isolated. None of the Gram positive bacterial isolates showed a sig-
nificant relationship between community and hospital acquired
infections (Table 4).
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Table 3

Gram negative isolates collected from patients in hospital and community acquired infections.

Community acquired Hospital acquired Total P-value
N =142 (55%) N=116 (45%) N=258

Escherichia coli 35 (24.6%) 38 (32.8%) 73 (28.3%) 0.150
Pseudomonas aeruginosa 9(6.3%) 22 (19%) 31 (12%) 0.002
Klebsiella pneumoniae 4(2.8%) 12 (10.3%) 16 (6.2%) 0.013
Enterobacter cloacae 3(2.1%) 7 (6%) 10 (3.9%) 0.104
Acinetobacter baumanii 1(0.7%) 7 (6%) 8(3.1%) 0.017
Proteus mirabilis 2(1.4%) 5(4.3%) 7 (2.7%) 0.249
Haemophilus influenzae 3(2.1%) 3(2.6%) 6(2.3%) 0.559
Klebsiella oxytoca 1(0.7%) 2(1.7%) 3(1.2%) 0.447
Serratia spp 1(0.7%) 1(0.9%) 2(0.8%) 0.698
Stenotrophomonas maltophilia 1(0.7%) 1(0.9%) 2(0.8%) 0.698
Morganella morganii 0 2(1.7%) 2(0.8%) 0.201
Pseudomonas spp 0 2(1.7%) 2(0.8%) 0.201
Clostridium spp 0 2(1.7%) 2(0.8%) 0.201
Burkholderia cepacia 0 1(0.9%) 1(0.4%) 0.450
Citrobacter freundi 0 1(0.9%) 1(0.4%) 0.450
Corynebacterium JK 0 1(0.9%) 1(0.4%) 0.450
Enterobacter spp 0 1(0.9%) 1(0.4%) 0.450
Haemophilus para- influenzae 0 1(0.9%) 1(0.4%) 0.450
Nocardia spp 0 1(0.9%) 1(0.4%) 0.450
Salmonella spp 1(0.7%) 0 1(0.4%) 0.550

Community

Bacteri
Infections ks
24.6% — E-coli
13.4% — ESBL
. | Pseudomonas
6.3% aeruginosa

Multiresistant
pseudomonas

2.8%

MRSA
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S- coagulase
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Y
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Fig. 1. Flow chart comparing bacteria in community acquired and hospital infec-

tions.

Isolates of multi-resistant bacteria

The percentage of MRSA causing hospital acquired infections
is 12.9%, compared to 2.8% in community infections (p=0.001).
ESBL producing E. coli and K. pneumoniae occurred in 30.2% and
1.7% respectively in hospital acquired infections compared to
13.4% and 0.7% in the community, respectively (p=0.001 and
0.424). P. aeruginosa showed significance in its resistance to
fluoroquinolones (p<0.001), imipenem (p=0.005), overall multi-
resistance (p=0.001) and Beta lactams (p=0.041) (Table 5).

Factors associated with hospital acquired infections

Bivariate analysis was done to see if there was a rela-
tionship between hospital-acquired infection and patient socio-
demographic profile and comorbidities. The gender distribution of
the patients having hospital acquired infection was 54.2% males and
41.7% females (p =0.046). Patients with hospital acquired infection
were older than those of the community acquired infected patients
in both age groups (p=0.003); these patients had higher preva-
lence of previous comorbidities namely hematologic malignancy
(12.1% vs 4.9% p=0.037), immunosuppression (24.1% vs 10.6%
p=0.004), prior administration of steroids (15.5% vs 7.7% p=0.049)
and chemotherapy (7.8% vs 1.4%). Chronic obstructive pulmonary
disease (COPD) was predominant in community patients (16.4% vs
30.3% p=0.009) (Table 6).

Table 7 summarizes the results of the forward likelihood logis-
tic regression. There was a significant relationship between older
age group (ORa=5.680; CI [2.344; 13.765] p<0.001) and immune-
suppressed state (ORa=3.137; CI [1.485; 6.630] p=0.003) with
hospital versus community acquired infections, while there was
an inverse relationship for COPD (ORa=0.403 CI [0.212;0.765]
p=0.006) (more common among community acquired infections).

Discussion

In this study, patients with hospital acquired infections had
higher rates of P. aeruginosa and multi-drug resistant P. aeruginosa, K.
pneumonia and ESBL producing K. pneumonia and E. coli, A. bauman-
nii and MRSA. Hematologic malignancy, immunosuppression, prior
administration of steroids and chemotherapy were risk factors
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Table 4
Gram positive isolates collected from patients in hospital and community acquired infections.
Community acquired Hospital acquired Total P-value
N =142 (55%) N=116 (45%) N=258

Staphylococcus aureus 7 (4.9%) 12 (10.3%) 19 (7.4%) 0.098
Staphylococcus coagulase negative 7 (4.9%) 9(7.8%) 16 (6.2%) 0.349
Enterococcus fecalis 3(2.1%) 2(1.7%) 5(1.9%) 0.595
Pneumococcus spp 4(2.8%) 0 4(1.6%) 0.090
Streptococcus agalactiae 1(0.7%) 3(2.6%) 4(1.6%) 0.239
Streptococcus pyogenes 2(1.4%) 0 2(0.8%) 0.302

Table 5

Percentage of multiresistant bacteria in hospital and community acquired infections.
Multiresistant bacteria Community acquired Hospital acquired P-value

N=142 N=116

ESBL* gram negative pathogens 19 (13.4%) 35(30.2%) 0.001
Klebsiella ESBL 1(0.7%) 2(1.7%) 0.424
MRSA™ 4 (2.8%) 15 (12.9%) 0.002
Pseudomonas Resistant to Imipenem 5(3.5%) 15 (12.9%) 0.005
Pseudomonas Resistant to Aminoglycosides 3 ) 8 (6.9%) 0.058
Pseudomonas Resistant to Fluoroquinolones 3(2.1%) 17 (14.7%) <0.001
Pseudomonas Resistant to beta-lactams other than imipenem 4 ) 10 (8.6%) 0.041
Multi-Resistant Pseudomonas 4(2.8%) 16 (13.8%) 0.001
Streptococcus Resistant to Penicillin 0 1(0.9%) 0.105

" Extended Spectrum beta lactamase.
™ Methicillin resistant Staphylococcus aureus.

that showed a positive correlation with hospital acquired infected
patients.

COPD was mainly involved in community infected patients.
These results are in line with those of other studies. In fact, the
Mediterranean region has been identified as an area of hyper-
endemicity for multi- drug resistant hospital pathogens [17].

These results are also similar to what was found in both Euro-
pean [18] and non-European countries [19]; as an example, MRSA
prevalence varied from less than 1% in Northern Europe to high-
est than 40% in Southern and Western Europe [18]. With regard to
resistant pathogens, (ESBL)-producing E. coli was most frequently
recovered in hospital acquired patients followed by community
acquired infections [20]. Moreover, hospital acquired P. aeruginosa
were significantly more resistant than community acquired species
to all antimicrobial drugs evaluated. These results are consistent
with the concept that isolates acquired in the hospital are usu-
ally more resistant than those acquired in the community [21],
and the majority of infections caused by resistant pathogens were
described as hospital acquired [22]. This is in accordance with our
results where community-acquired organisms were more suscep-
tible to antimicrobial drugs tested than hospital acquired isolates,
but still we found around 13% of ESBL resistance among E. coli in the
community. In fact, recent data suggest that infections caused by
resistant microorganisms are an emerging problem in community
patients [20].

Our results showed that Streptococcus infections were not fre-
quent in the community setting, in opposite to previous studies
[23,24] that showed that this germ was the most common eti-
ological pathogen isolated. This might be due to the fact that
currently, S. pyogenes is considered a rare cause of community
acquired pneumonia, being a clinical entity seen only sporadically
after an influenza infection [25]. Furthermore, the proportion of
CAP attributed to S. pneumoniae showed great variation between
countries, with average rates of 24% in Japan, 14% in South Korea
and Taiwan, 12% in The Philippines, 8-9% in Thailand, China and
India and 4-5% in Malaysia and Singapore [26]. A lack of rigorous
microbiological standards, for example, specimen collection fol-
lowing antibiotic use, delays in specimen transport, or culture of
specimens with inadequate microscopic screening for white blood

cells, might be expected to reduce the isolation of more fastidi-
ous bacteria such as S. pneumoniae [27]. We also hypothesize that
most of the antibiotic choices are prescribed empirically to patients
because of the time required to identify community-acquired res-
piratory tract infections mainly in people with critical financial
conditions, and the time required to find the organism [28].

As for associated factors, we found significant clinical parame-
ters in term of underlying diseases that would distinguish hospital
from community acquired infections. Similar to our results, Haley
and Schaberg identified age, sex, underlying disease and immuno-
suppressive therapy as intrinsic factors increasing the risk of
infections [29]. In another study, the principal factors that con-
tributed to the risk of acquiring a hospital acquired infection
include immunosuppression [30], extensive surgical procedures
[31], age and gender [32], and use of prolonged antibiotic therapy
[33]; however, in our study, no difference in gender was reported.
Neoplastic diseases, such as hematologic malignancies and solid
tumors, immune-compromised state [34] were also commonly
associated condition in patients with hospital acquired infected
patients. Our results were also similar to Kang et al. [35]. Chronic
obstructive pulmonary disease had a relationship with community
acquired infections due to its exacerbations that usually require
hospitalization [36]. Thus, in order to reduce failure of initial antibi-
otic therapy in patients from the community, it is important to
take these factors into account and perform adequate antibiotic
empirical control.

Limitations

Our study has limitations. It was an observational, retrospective
study conducted on a small sample group with a short duration.
Prospective studies involving a large number of patients from dif-
ferent institutions and geographic areas are warranted to confirm
our findings and evaluate the need to develop specific guidelines for
this new group of patients. Sampling bias is detected by convenient
sampling from selected hospitals where university hospitals are
over represented [37]; in addition, the season of the year may have
a significant influence on rates of diseases and multi drug resistant
bacteria [38]; this has to be taken into account in future studies.
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Table 6
Bivariate analysis of the predictive factors of hospital acquired infection.
Patients’ risk factors Community Hospital acquired P-value
acquired 142 (55%) 116 (45%)
Age
<44 years 30 (21.9%) 107 (78.1%) 0.001
>44 years 8(7%) 107 (93%)
Gender
Male 65 (45.8%) 77 (54.2%) 0.046
Female 67 (58.3%) 48 (41.7%)
Obesity
No 79 (57.7%) 58 (42.3%) 0.562
Yes 27 (52.9%) 24 (41.7%)
Hematologic malignancies
No 135 (95.1%) 7 (4.9%) 0.037
Yes 102 (87.9%) 14 (12.1%)
AIDS
No 142 (100%) 0 0.450
Yes 115 (99.1%) 1(0.9%)
Cirrhosis
No 139 (97.9%) 3(2.1%) 0473
Yes 111(95.7%) 8(4.3%)
Chronic heart failure
No 98 (69%) 44 (31%) 0.365
Yes 86 (74.1%) 30 (25.9%)
Metastatic cancer
No 127 (89%) 15(10.6%) 0.774
Yes 105 (90.5%) 11 (9.5%)
COPD
No 99 (69.7%) 43 (30.3%) 0.009
Yes 97 (83.6%) 19 (16.4%)
Alcoholism
No 139 (97.9%) 3(2.1%) 0.183
Yes 110 (94.8%) 6(5.2%)
Diabetes mellitus
No 92 (64.8%) 50 (35.2%) 0.392
Yes 81 (69.8%) 35(30.2%)
Chronic renal failure
No 116 (81.7%) 26 (18.3%) 0.757
Yes 93 (80.2%) 23(19.8%)
Osteo-muscular problem
No 126 (88.7%) 16 (11.3%) 0.482
Yes 106 (91.4%) 10 (8.6%)
Bone marrow transplantation
No 141 (99.3%) 1(0.7%) 0.482
Yes 114 (98.3%) 2(1.7%)
Immunocompromised state
No 127 (89.4%) 15 (10.6%) 0.004
Yes 88 (75.9%) 28 (24.1%)
Prior administration of prednisone
No 131(92.3%) 11 (7.7%) 0.049
Yes 98 (8.5%) 18 (15.5%)
Chemotherapy
No 140 (98.6%) 2(1.4%) 0.002
Yes 107 (92.2%) 9(7.8%)
Severe malnutrition
No 138 (97.2%) 4 (2.8%) 0.735
Yes 111 (95.7%) 5(4.3%)
Solid organ transplantation
No 132 (93%) 10 (7%) 0.746
Yes 109 (94%) 7 (6%)
Table 7
Logistic regression of predictors of hospital versus community acquired infections.
Independent variable OR, 95%Cl P-value
Older age class 5.680 [2.344;13.765] <0.001
Immuno-compromised state 3.137 [1.485;6.630] 0.003
COPD 0.403 [0.212;0.765] 0.006

Overall percentage: 62.7%; Omnibus test significant; Hosmer Lemeshow P=0.709 (Not
significant).

Variables initially entered: Age class, COPD, immuno-compromised state, Hematologic
malignancy and radiation or chemotherapy.

Conclusion

Ourresults confirm that hospital acquired infections have higher
rates of resistant bacteria when compared to community acquired
infections. Microbiologists have to play an important role in the
prevention of hospital acquired infections because they are the
first to detect the patients’ bacteriological flora and their pat-
tern of resistance. Physicians should also be aware of patients’
comorbidities to properly guide the initial therapy, particularly age,
immunosuppression, and COPD; since resistance is attributed to
local epidemiology and uncontrolled use of antimicrobial agents,
further research involving a large number of patients from different
hospitals are needed in order to confirm our findings and highlight
the need for antimicrobial stewardship.
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