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Abstract
Background: the ventilator-associated pneumonia (VAP) and the hospital-acquired pneumonia (HAP) are

significant public health issues worldwide and associated with increased mortality and increased hospital costs.
Objective: to demonstrate the incidence, risk factors and possible causative agents of nosocomial pneumonia
(HAP and VAP) in adult patients who were hospitalized in both medical wards and ICUs of a general hospitals in
Tripoli/ Libya.

Methods: hospital-based-records for admitted cases specifically to medical wards and/ or ICUs, who developed
HAP or VAP (as defined by the American thoracic society (ATS) and the infectious diseases society, IDSA).

Results: out of a total of 109 patients admitted over a period (from February 2018 to October 2019) ninety four
cases (86.2%) had VAP and only fifteen patients (13.7%) had HAP. The onset of pneumonia after admission varied
among the cases. Many patients in the ICUs have received different indwelling devices, nearly 75 patients with
endotracheal intubation or tracheostomy (68.8%), 66 patients with nasogastric intubation (60.5%) and 70
patients with urinary catheterization (64.2%).

Conclusion: in this study the incidence of HAP was significantly lower than VAP. Nonetheless, receiving proton
pump inhibitor, nasogastric tube, endotracheal intubation and or using opened suction tube system all of these
were found as predisposing factors that increase the incidence of HAP and VAP at Tripoli hospitals.

Keywords: Nosocomial pneumonia, incidence of Hospital-Acquired Pneumonia, Ventilator-Associated
Pneumonia.
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Introduction time of admission [1]. NPhospital-acquired and
Nosocomial pneumonia (NP), refers to all infections ventilator-associated pneumonia (HAPand VAP,
that occur within or after 48hours of hospital respectively), is one of the most common nosocomial
admission excepting any infection acquired at the infection worldwide and associated with substantial

[25]
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mortality rate per year, mainly because of an
extreme resistance of different antibiotics among the
causative agents [2]. Based on the guidelines in 2016
and American thoracic society and Infectious
diseases society of America HAPand VAP are belong
to two different distinct groups, where (HAP) refers
to the pneumonia not associated with mechanical
ventilation [1, 2, 3].

The most common age groups are associated with
nosocomial pneumonia are children less than 2
years old, and persons greater than 65 years of age;
persons who have severe underlying disease,
immunosuppression, depressed sensorium, and/or
cardiopulmonary disease; and persons who have
had thoracic-abdominal surgery [4]. Although
patients who are comatose and on mechanically
assisted ventilation do not represent a major
proportion of patients who have nosocomial
pneumonia, they are at highest risk for acquiring the
infection. The infection with bacterial nosocomial
pneumonias mostly occur by aspiration of bacteria
colonizing the oropharynx or upper gastrointestinal
tract of the patient [2].

On the other hand, the reported distribution of
etiologic agents that responsible for the infection
with nosocomial pneumonia differs between
hospitals due to the differences in patient
populations and the applied diagnostic technique
[5]. Generally, however,
represented as the most frequent isolated pathogens
[6]. It has been reported that, pneumonia infection

bacteria have been

known to be higher in patients who are admitted to
ICU than in general ward patients, and even more
higher in comatose patients who are under
mechanical ventilation [7]. addition, in
comparison with other hospital acquired infections
the mortality of VAP has been reported higher by
approximately 24~76% [8].

In

It has been reported that, bacterial health care
associated pneumonias are frequently polymicrobial
[9], and the predominant organisms are usually
gram-negative bacilli. On the other hand, recently
gram positive cocci such asStaphylococcus aureus (in
specific methicillin-resistant S. Aureus [MRSA]) and
Streptococcus pneumoniae [9, 10], have emerged as
Furthermore, Homophiles
been isolated from cases

considerable isolates.
influenzahas

supported with mechanical ventilation and had

also

acquired pneumonia within 48-96 hours post-
intubation. Nonetheless, by using the clinical criteria
Escherichia coli, Pseudomonas aeruginosa, Klebsiella

pneumoniae, Serratia marcescens and

[26]
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Enterobactersp, constitute nearly 50% of the
microbes isolated from respiratory tract specimens
that obtained from patients with NP[10, 11].
Previous study reported that all patients who had
infected with NPafter applying mechanical
supported ventilation were investigated by taken
protected-specimen brushings (PSB) cultures, thus,
approximately 75% of the isolates were gram-
negative bacilli; and roughly 40% of these cultures
were polymicrobial [12, 13].
In healthcare associated setting especially in
inappropriate use of
antimicrobial agents for NP treatment, is markedly
being recognized as an abundant cause of morbidity
and mortality. Therefore, the recommended therapy
for NPis wusually supportive, along with the
administration of antibiotics. The selection of the
correct antimicrobial therapy against NPinfections,
and the starting point of admiration, play an
important role and was shown to reduce mortality
among critically ill patients with NP[14].

The objectives of the study were to determine
incidence of infection of HAPand VAP, risk factors of
HAPand VAP, clinical implication of antimicrobial
agents, and treatment outcomes of adult patients
with HAPand VAP at Tripoli Hospitals (including;
University Tripoli Hospital, Alkhadra Hospital, Abu
Seta Hospital for Respiratory Diseases and Tripoli
Central Hospital).

intensive care units the

Material and Method

Study design and study population

In this study, hospital-based data for hospitalized
adults diagnosed with NPwas used from February
2018 to October 2019. All cases included in the
current project were from different hospitals in
Tripoli and admitted for at least 24 hours. The cases
with any of the following criteria was excluded in
this study: immunocompromised patient or the
patients who are on daily use of immunosuppressive
agents and steroids for more than two weeKks,
splenectomy cases, the case who stay in organ
transplantation department, and the cases who had
the infection caused by non-bacterial pathogens for
instance viral and fungal agents. Data collection and
variables, In the current study all patients were
incorporated from both units and ICU admission.
Upon admission, for each patient a daily data
collection sheet was filled with different information.
All information used to complete patient data
collection sheet were clinical records, including
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results of laboratory investigations and serious chest radiological examinations, direct observation of the
patients and consultations of healthcare team. For each case different variables were collected involving: gender,
age group, death (up to 48 h after discharge from the ICU), NP (both ventilator acquired pneumonia and NPnot
related to ventilation).

Statistical analysis

Statistical calculations were performed using the Microoft excel software version 2010. Variables are expressed
as mean+standard deviation, whereas frequency and percentile were used for the remaining variables unless
otherwise stated. Differences in-continuous variables were compared using a two-tailed student's t-test after
ensuring normal distribution to obtain probability p < 0.05.

Results
Characteristics of patients
In the current study the total number of 109 patients were included (Table. 1)

Total VAP
HAP(n=15)
(n=109) (n=94)
Male 58 (53.2%) 10 (66.7%) 48 (51.06%)
Gender
Female 51 (46.8%) 5 (33.3%) 46 (48.9%)
Mean age Years (SD) 71.1 70.2 71
Early-onset 29 (26.6%) 4 (26.7%) 25 (26.6%)
Onset of pneumonia
Late-onset 80 (73.4%) 11 (73.3%) 69 (73.4%)
Neurological disorders 30 (27.5%) 3 (20%) 27 (28.7%)
Respiratory disorders 35(32.1%) 6 (40%) 29 (30.9%)
) ] o Cardiovascular diseases 19 (17.4%) 2 (13.3%) 17 (18.08%)
Diagnosis on admission
GIT disorders 16 (14.7%) 1 (6.7%) 15 (15.9%)
Trauma 6 (5.5%) 2 (13.3%) 4 (4.3%)
Other conditions 3 (2.8%) 1 (6.7%) 2 (2.1%)
General medical ward 20 (18.3%) 1 (6.7%) 19 (20.2%)
Surgical ICU 30 (27.5%) 3 (20%) 27 (28.7%)
Locati fth tient at
o.ca 10n.o © patien .a General surgical ward 15 (13.8%) 2 (13.3%) 13 (13.8%)
diagnosis of pneumonia
Medical ICU 40 (36.7%) 8 (53.3%) 32 (34.04%)
Emergency room 4 (3.7%) 1(6.7%) 3 (3.2%)
Nasogastric tube 70 (64.2%) 3 (20%) 67 (71.3%)
Urinary catheter 90 (82.6%) 10 (66.7%) 80 (85.1%)
P findwelli
resemge“’/iiswe g Endotracheal tube 85 (77.98%) 0 85 (90.4%)
Tracheostomy 30 (27.5%) 2 (13.3%) 28 (29.8%)
Central venous catheter 40 (36.7%) 0 40 (42.6%)

Table. 1 shown the characteristics of the patients
involved in this study. Of all patients, the number of
male cases was slightly higher than female cases
(53.21% and 46.78%, respectively) (Fig. 1). The
majority of cases were between the age of (61 and
90) with mean age of 71.1 years of all patients (Fig.
2). Ninety four cases (86.2%) had VAP and only
fifteen patients (13.7%) had HAP. The onset of
pneumonia after admission varied among the cases,

[27]

the majority of the cases had late-onset pneumonia
80 patients (73.4%) with an average day of onset 9
days (Fig. 3). Whereas patients on ventilator had
median day onset after mechanical ventilation was 6
to 7 days. The cause of admission were evaluated for
all patients, the majority of cases with approximately
equal number were admitted with diagnosis of
neurological disorders and respiratory disorders 33
patients (30.2%) and 32 patients (29.3%)
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respectively. Whereas patients with cardiovascular
diseases represented 28 patients (25.6%), and 16
cases with sepsis (14.6%) (Fig. 4).
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Fig. 1: Shows hospitalizations for pneumonia, by
gender (*** p<0.05, n=109). The error bars
represent the standard deviation between replicate
samples.
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Fig. 2: Shows hospitalizations for pneumonia, by age
group (*** p<0.05, n=109). The error bars represent
the standard deviation between replicate samples.
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Fig. 3: Shows characteristics of patients at onset of
pneumonia gender (*** p<0.05, n=109). The error
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bars represent the standard deviation between
replicate samples.
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Fig. 4: Shows characteristics of patients and the
diagnosis at the admission. The error bars represent
the standard deviation between replicate samples.

Many patients in the ICUs with VAP and have
received different indwelling devices, nearly 75
patients  with  endotracheal intubation or
tracheostomy (68.8%), 66 patients with nasogastric
intubation (60.5%) and 70 patients with urinary
catheterization (64.2%) (Fig. 5).
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Fig. 5: Shows characteristics of patients who have
received different indwelling devices. The error bars
represent the standard deviation between replicate
samples.

The significance differences between the two groups
VAP and HAPpatients were that VAP groups are less
likely to spent time in the general admission surgical
wards because they had more seriously ill diseases
and had received invasive interventions (catheter,
intubation) more often than the HAPpatients who
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come into hospital for surgery or other clinical
condition (Fig. 6).
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Fig. 6: Shows location of the patient at diagnosis of
pneumonia. The error bars represent the standard
deviation between replicate samples.

The majority of the cases had the same clinical
observations including  tachycardia, fever,
leukocytosis, tachypnea, anemia, hypoalbuminemia
and increased liver enzymes. At diagnosis of patient
with pneumonia 25% of them were had hypoxemia.
Chest x-ray were applied for all cases and the
radiological results shown that 69.9% of cases with
unilateral lesions, 50.2% with bronchopneumonia
and 12.3% with pleural effusion. In contrast
between the HAPand VAP groups based on the
clinical manifestations the main characteristic
difference was that the patients with HAP had
hypoxemia more often than the VAP patients.

Discussion

The current active surveillance was directed to fulfil
the locally relevant information on NP(HAPand VAP)
among hospitalized adult patients at Tripoli
hospitals, and all of this information need to be used
properly for infection control, management, and
prevention of NPatTripoli hospitals. In fact, due to
the limitations in hospitals capacity and inability of
several ICUs among different hospitals in Tripoli to
accommodate all patients who needed intensive
care, therefore patients who diagnosed with NPwere
treated in the general medical wards. In the current
study, the incidence of VAP compared with HAPwas
significantly higher (86.2% and 13.7%, respectively)
(p. value 0.002, n=109). More than that, the
incidence of VAP at Tripoli hospital ICUs was higher

[29]
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in compared with incidence of VAP in the united
states 9-27%, and globally 10-28% [15].
HAPrepresented as the second most common
nosocomial infection with a crude overall rate of 6.1
per 1000 discharges [16]. By comparison, the
infection rate for nosocomial urinary tract infection,
the most common hospital-acquired infection, is 11
per 1000 discharges. The incidence of VAP based on
data obtained from Asian countries varying from 3.5
to 46 per 1000 ventilator days[17, 18]. Whereas,the
incidences of VAP from Thailand found of 10.8 per
1000 ventilator days in an adult ICU[17], and from
the National Nosocomial Infections Surveillance
(NNIS) data is 7.6 cases per 1000 ventilator-
days[19]. These differences are possibly due to the
differences in used methods, definitions of HAP,
and/ or differences in the characteristics of the
hospital populations studied[20].

According to the study conducted in Canada out of
1014 ventilated patients for 48 h or more, 177
patient (17.4%) developed VAP with median
duration from the time of ICU admission to the onset
of VAP was seven days[21]. Which is similar to the
obtained results in this study, where patients on
ventilator had median day onset of VAP after
mechanical ventilation was 6 to 7 days, and the
majority of the cases had late-onset pneumonia 80
patients (73.4%) with an average day of onset 9
days. Thus, late-onset HAP or VAP occurs after 5
days or more of hospitalization and is more likely
associated with multidrug-resistant pathogens[16,
21].

It has been notedthat, HAP and VAP are associated
with different risk factors include male sex, the
presence of intubation or enteral feeding (NGT or
0GT), of paralytic sedative, mechanical
ventilation, and supine position. Adding to that, the
previous unsuitableuse of antibiotics for more than
2 weeks, reintubation because ofunsuccessful
weaning, and extendstay in ICU founded to be
factors[22]. In the current
surveillance, similar risk factorswere found and
strongly associated with the development of NP
infections, out of 94 cases 75 patients with
endotracheal intubation or tracheostomy (68.8%),
66 patients with nasogastric intubation (60.5%) and
70 patients with urinary catheterization (64.2%).
Furthermore, endotracheal and tracheostomy tube
found to be the main cause for developing VAP
among patients who were admitted to ICUs, and the
open suction tube were the only type used. Klompas
michael et al. Has reported that nearly 10% to 25%

use

additional risk
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cases who require invasive mechanical ventilation
for more than 24-h acquired pneumonia associated
with endotracheal tube [23]. Other previous study
has conducted that, using closed suction decreased
the incidence of VAP infection among ICU patients
[24, 25].

However, in India david et al. Has performed
prospective clinical trial to assess the expenses and
the clinical results of using open and closed suction
on 200 patients under mechanical ventilation; the
obtained results showed that, applying closed
suction on patients under mechanical ventilation
reduced the incidence of VAP compared with those
who had open suction. Adding to that, mortality rate
and hospital stay in ICU were the same in both
groups, while were higher in closed suction group
[26].

In addition, receiving proton pump inhibitor such as
(Esomeprazole, Lansoprazole, Omeprazole),
nasogastric tube, all of these were found as
predisposing factors that increase the incidence of
HAP and VAP at Tripoli hospitals, which were
similar to the factors linked with HAP and VAP
reported in the literature [27].

In term of NP treatment, in the current study there
were random use of antibacterial agents, and
Meropenem found to be the first choice treatment
for the VAP. Meropenem classified as highly potent
and broad spectrum carbapenem against different
bacterial agents include Enterobacteriacae,
Pseudomonas spp, Acinetobacter spp, H. influenzae
and anaerobic bacteria [28, 29]. Sigrid Santos et al
has reported that meropenem showed efficacy as a
drug of choice against nosocomial pneumonia
infection in the ICUs, with 76% clinical improvement
(48% cure, and 28% improvement) [30]. Moreover,
fluoroquinolone (mainly ciprofloxacin alone) was
also used against both HAP and VAP, and the
treatment good
asmeropenemmight be because of the reason, the
majority of cases were acquired the infection after
long stay at hospital. Previousstudy hasstated that,
using fluoroquinolone alone (such as levofloxacin,

outcome was not as

moxifloxacin, or ciprofloxacin) recommended to be
used against HAP and VAP acquired in the first four
days post admission [31].

Lastly, there were several limitations have been
faced in this study, including the number of the
sample (sample size) analyzed is relatively small,
some data were not available. Difficulty obtaining
qualitative respiratory cultures with good-quality
specimens to evaluated thoroughly, which may have

[30]
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impaired the accuracy of our analyses. Nonetheless,
data was not enough to reflect the whole country
and different types of ICUs.

Conclusion

Nosocomial pneumonia remains the important
problem in hospitalized patients at Libya hospitals
because of its’ high morbidity and high mortality
rate. VAP can be caused by variety pathogens
depending on country, region, and hospital.In the
current study, the majority of both VAP and HAP
cases of VAP are those of late-onset VAP. Most
episodes of inadequate antimicrobial treatment
were attributed to potentially antibiotic-resistant
gram negative bacteria. The responsible healthcare
personnel should be aware of drug-resistant
pathogens in causing nosocomial pneumonia and
they should provide antimicrobial agents that are
active against such common drug-resistant bacteria.
Local demographic data like this need to be collected
at all health care centers, as such information can be
used as guidelines the use of appropriate therapy,
which would be helping in decreasing mortality and

morbidity.
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Abbreviations

NP

Nosocomial Pneumonia

VAP

Ventilator Associated Pneumonia

HAP

Hospital Associated Pneumonia

MRS
A

Methicillin Resistance Staphylococcus
Aureus

PSB

Protected Specimen Brushings

ICU

Intensive Care Unit

NNI
S

National Nosocomial Infections Surveillance

ATS

American Thoracic Society

IDS
A

Infectious Diseases Society

References

1.

American Thoracic Society, & Infectious
Diseases Society of America. (2005).
Guidelines for the management of adults
with hospital-acquired, ventilator-
associated, and  healthcare-associated
pneumonia. American journal of respiratory
and critical care medicine, 171(4), 388.
Torres, A., Aznar, R, Gatell, ]. M., Jiménez, P.,
Gonzalez, ], Ferrer, A, .. & Rodriguez-
Roisin, R. (2012). Incidence, risk, and
prognosis factors of nosocomial pneumonia
in mechanically ventilated
patients. American Review of Respiratory
Disease.

Kalil, A. C.,, Metersky, M. L., Klompas, M,
Muscedere, ]., Sweeney, D. A,, Palmer, L. B, &
El Solh, A. A. (2016). Management of adults
with hospital-acquired
associated
practice
Diseases

and ventilator-
pneumonia: 2016
guidelines by the
Society of America and the
American Thoracic Society. Clinical
Infectious Diseases, 63(5), e61-e111.
Janssens, ]. P, & Krause, K. H. (2004).
Pneumonia in the very old.The Lancet
infectious diseases, 4(2), 112-124.
Kohlenberg, A. Schwab, F., Behnke, M.,
Geffers, C, (2010).
Pneumonia associated with invasive and
noninvasive ventilation: an analysis of the
German nosocomial infection surveillance
system database. Intensive
medicine, 36(6), 971-978.
Kollef, M. H,, Shorr, A, Tabak, Y. P., Gupta, V.,
Liu, L. Z, & ]Johannes, R. S. (2005).
Epidemiology and outcomes of health-care-

clinical
Infectious

& Gastmeier, P.

care

[31]

10.

11.

12.

13.

14.

15.

16.

2(1),2021,25-32

associated pneumonia: results from a large
us database of culture-positive
pneumonia. Chest, 128(6), 3854-3862.
Chastre, ]., & Fagon, ]. Y. (2002). Ventilator-
associated pneumonia. American journal of
respiratory and
medicine, 165(7), 867-903.
Hunter, J. D. (2012). Ventilator associated
pneumonia. Bmj, 344.

Chi, S. Y, Kim, T. O., Park, C. W,, Yu, ]. Y., Lee,
B., Lee, H. S.,& Kwon, Y. S. (2012). Bacterial

critical care

pathogens  of  ventilator  associated
pneumonia in a tertiary referral
hospital. Tuberculosis and  respiratory

diseases, 73(1), 32-37.

Sabra, S. M., & Abdel-Fattah, M. M. (2012).
Epidemiological and microbiological profile
of nosocomial infection in Taif hospitals,
KSA (2010-2011). World ] Med Sci, 7(1), 1-
9.

Noguchi, S., Mukae, H. Kawanami, T,
Yamasaki, K., Fukuda, K., Akata, K., & Yatera,
K. (2015). Bacteriological assessment of
healthcare-associated pneumonia using a
clone library analysis. PloS one, 10(4),
e0124697.

Craven, D. E.,, Hudcova, J., & Lei, Y. (2011).
Diagnosis of ventilator-associated
respiratory infections (VARI): microbiologic
clues for tracheobronchitis (VAT) and
pneumonia (VAP). Clinics in chest
medicine, 32(3), 547-557.

Charles, M. P,, Kalj, A., Easow, ]. M., Joseph, N.
M., Ravishankar, M., Srinivasan, S.&
Umadevi, S. (2014). Ventilator-associated
pneumonia. The  Australasian  medical
journal, 7(8), 334.

Werarak, P., Kiratisin, P., & Thamlikitkul, V.
(2010). Hospital-acquired pneumonia and
ventilator-associated pneumonia in adults
at Siriraj Hospital: etiology,
outcomes, and impact of antimicrobial
resistance.] Med Assoc Thai, 93(Suppl 1),
S126-38.

Kalanuria, A. A., Zai, W., & Mirski, M. (2014).
Ventilator-associated pneumonia in the
ICU. Critical care, 18(2), 208.

Rotstein, C., Evans, G., Born, A., Grossman, R,,
Light, R. B., Magder, S., .. & Zhanel, G. G.

clinical

(2008). Clinical practice guidelines for
hospital-acquired pneumonia and
ventilator-associated pneumonia in



Abdurraoufetal.,

17.

18.

19.

20.

21.

22.

23.

24.

adults. Canadian Journal of Infectious
Diseases and Medical Microbiology, 19.).
Thongpiyapoom, S., Narong, M. N., Suwalak,

N., Jamulitrat, S., Intaraksa, P., Boonrat, |, ...

& Unahalekhaka, A. (2004). Device-
associated infections and patterns of
antimicrobial resistance in a medical-

surgical intensive care unit in a university
hospital in Thailand. Journal-Medical
Association Of Thailand, 87(7), 819-824.).

Rakshit P, Nagar VS, Deshpande AK.
Incidence, clinical outcome
stratification of

and risk
ventilator-associated
pneumonia: a prospective cohort study.
Indian ] Crit Care Med 2005;9(4):211-6.

National Nosocomial Infections Surveillance
System. (2004).

Infections  Surveillance

Nosocomial
(NNIS) system
report, data summary from January 1992
through June 2004, issued October
2004. Am ] infect control, 32, 470-485.).
Eggimann, P. Hugonnet, S., Sax, H,
Touveneau, S., Chevrolet, ]. C., & Pittet, D.
(2003). Ventilator-associated pneumonia:
caveats for benchmarking. Intensive care
medicine, 29(11), 2086-2089.).

Heyland, D. K., Cook, D. |, Griffith, L., Keenan,
S. P, & Brun-Buisson, C. (1999). The
attributable morbidity and mortality of
ventilator-associated pneumonia in the
critically ill patient. American journal of

National

respiratory and critical care
medicine, 159(4), 1249-1256.
American  Thoracic  Society.  (2005).

Infectious Diseases Society of America.
Guidelines for the management of adults
with
associated,

ventilator-
healthcare-associated
pneumonia. Am ] Respir Crit Care Med, 171,
388-416.

Klompas, M. Magill, S, Robicsek, A,
Strymish, J. M., Kleinman, K., Evans, R. S,, ... &
Samore, M. (2012). Objective surveillance

hospital-acquired,
and

ventilator-associated
pneumonia. Critical care medicine, 40(12),
3154-3161.

Taylor, G. D., Buchanan-Chell, M., Kirkland,
T, McKenzie, M., & Wiens, R. (1995).
Bacteremic nosocomial pneumonia: a 7-year

definitions for

experience in
institution. Chest, 108(3),786-788.

one

[32]

25.

26.

27.

28.

29.

30.

3L

2(1),2021,25-32

Alipour, N., Manouchehrian, N., Sanatkar, M.,
Anvari, H. M. P,, & Jahromi, M. S. S. (2016).
Evaluation of the effect of open and closed
tracheal suction on the incidence of
ventilator associated pneumonia in patients
admitted in the intensive care unit. Archives
of Anesthesiology and Critical Care, 2(2),
193-196.

David, D., Samuel, P., David, T., Keshava, S.
N, Irodi, A., & Peter, J. V. (2011). An open-
labelled
comparing costs and clinical outcomes of
open endotracheal suctioning with closed
endotracheal suctioning in mechanically
ventilated medical care
patients. Journal of critical care, 26(5), 482-
488.

Kalanuria, A. A., Zai, W., & Mirski, M. (2014).
Ventilator-associated pneumonia in the
ICU. Critical care, 18(2), 208.

Torres, A, Zhong, N., Pach], |, Timsit, J. F,,
Kollef, M., Chen, Z,, ... & Chow, ]. W. (2018).
Ceftazidime-avibactam versus meropenem
in nosocomial pneumonia, including
ventilator-associated pneumonia
(REPROVE): a randomised, double-blind,
phase 3 non-inferiority trial. The Lancet
Infectious Diseases, 18(3), 285-295.

Lin, W. T,, Lai, C. C,, & Cheong, C. U. (2019).
Novel (-Lactam/(-Lactamase Combination
Versus Meropenem for Treating Nosocomial
Pneumonia. Antibiotics, 8(4), 219.

Santos, S. S., Machado, F. R, Kiffer, C. R, &
Barone, A. A. (2001).
nosocomial pneumonia: an experience with
meropenem. Brazilian Journal of Infectious
Diseases, 5(3), 124-129.

Song, J. H, & Asian HAP Working Group.
(2008). Treatment recommendations of
hospital-acquired pneumonia
countries: first consensus report by the
Asian HAP Working Group. American
journal of infection control, 36(4), S83-592.

randomized controlled trial

intensive

Treatment of

in Asian


https://www.researchgate.net/publication/351113270

