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ABSTRACT 

This cohort study was designed to determine the incidence and risk factors of 
multidrug-resistant (MDR) Acinetobacter baumannii infection among intubated 
patients in Nakhon Pathom Hospital during December 2005 to October 2006. The data 
were collected from the medical records using a data collection form.  Among 507 
patients with a diagnosis of  Ventilator Associated Pneumonia (VAP), there were 89 
cases of  infection with multidrug-resistant A. baumannii. The incidence of VAP 
caused by multidrug-resistant A. baumannii was 17.55%, and incidence density was 
21.75 per 1,000 person-days or 15.27 per 1,000 ventilator-days. The median survival 
time was  46 days. Multivariate analysis showed that the following factors were 
associated with MDR A. baumannii infection : male gender (HR = 2.26, 95%CI, 

1.209-4.237), treatment with cephalosporin (HR = 1.49, 95%CI, 1.318 – 1.701), 
treatment with meronem (HR = 4.51, 95%CI, 4.076 – 4.999),  treatment with 
vancomycin (HR = 4.19, 95%CI, 3.349 – 5.245), patients in surgical wards (HR 4.32, 

95%CI, 0.197 – 15.616), and patients admitted to general wards (HR = 2.10, 95%CI, 

0.811– 1.187) were  associated with MDR A. baumannii infection. Protective factors 
among ventilated patients included patients with a tracheostomy and those who 
received aminoglycosides ( p < 0.001).  

This study supported the importance of  initial antibiotic choices for treatment 
of VAP patients, and compliance  with nosocomial infection control guidelines in 
general wards to the same standard as the intensive care units. 
 
KEY WORDS :    MULTIDRUG - RESISTANT ACINETOBACTER  BAUMANNII /      
                           SURVIVAL RATE / RISK FACTOR  
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บทคัดยอ 

 
การศึกษาน้ีเปนการศึกษาอุบัติการณและปจจัยพยากรณการติดเชื้อด้ือยา Acinetobacter 

baumannii ในผูปวยที่ใสทอชวยหายใจ โรงพยาบาลนครปฐม ตั้งแตวันที่ 1 ธันวาคม 2548 ถึง 
วันที่ 30 ตุลาคม 2549   โดยติดตามและเก็บขอมูลผูปวยจากเวชระเบียนดวยแบบบันทึกขอมูล      
ผูปวยที่ใชเคร่ืองชวยหายใจจํานวน 507 ราย  พบวา 89 ราย เกิดภาวะปอดอักเสบที่สัมพันธกับการใช
เครื่องชวยหายใจดวยเช้ือด้ือยา Acinetobacter  baumannii  ซ่ึงอุบัติการณการติดเชื้อเทากับ 

รอยละ 17.55  หรือ  21.75 ตอ 1,000 วันนอนและ15.27 ตอ 1,000 วันใสเครื่องชวยหายใจ   โดยมีคา 
มัธยฐานของจํานวนวันของการติดเชื้อ  Acinetobacter baumannii  ที่ด้ือยา  เทากบั 46 วัน 

เมื่อวิเคราะหความสัมพันธเชิงซอน พบวาปจจัยที่มีความสัมพันธกับการติดเชื้อด้ือยา 
Acinetobacter baumannii  ไดแก  เพศชาย (HR = 2.26, 95%CI, 1.209-4.237),  การไดรับยา
ปฏิชีวนะกลุมเซฟาโลสปอริน (HR = 1.49, 95%CI, 1.318–1.701), เมโรเนม (HR = 

4.51,95%CI, 4.076–4.999), แวนโคมัยซิน (HR = 4.19, 95%CI, 3.349–5.245), ผูปวยแผนก
ศัลยกรรม (HR 4.32, 95%CI, 0.197 – 15.616), และผูปวยหอสามัญ (HR = 2.10, 
95%CI,0.811– 1.187)   ทั้งน้ีพบวาการเจาะคอและการไดรับยากลุมอะมิโนไกลโคไซด เปนปจจัย
ปองกันการติดเชื้อด้ือยาชนิดน้ีในผูปวยที่ใชเครื่องชวยหายใจอยางมนัียสําคัญ ( p < 0.001)       

จากผลการวิจยัน้ี  เสนอแนะวาควรใหความสําคัญและเพ่ิมความระมัดระวังในการใชยา 
ปฏิชีวนะอยางเหมาะสมสาํหรับผูปวยท่ีใชเครื่องชวยหายใจ รวมถึงการเขมงวดในการปฏิบัติตาม
มาตรการการปองกันและควบคุมการติดเชื้อในผูปวยหอสามัญเชนเดียวกับผูปวยที่นอนรักษาใน
หนวยอภิบาล. 
 
 118  หนา     
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CHAPTER  І 

INTRODUCTION 
 

Pneumonia is currently the second most common nosocomial infection and has 

been named as the leading cause of death among hospital acquired infections. 

Accompanying with the underlying diseases, co-morbidity, and therapeutic 

interventions, the incidence of pneumonia patients has ranged from 5 to 10 cases per 

1000 hospital admission among patients who has no major risk factor, but may 

increase by 6  to 20 folds in intensive care unit for the patients who require mechanical 

ventilation(1). 

Ventilator   Associated  Pneumonia ( VAP ) is usually defined as an 

nosocomial infection that is occurring after 48 hours of admission in the hospital for 

the patient who needs ventilator support. The incidence of VAP ranges from 10%  to  

65% among  intubated patients and varies as the risk factors(2).  In the 1992 – 1998 

data from the National Nosocomial Infections Surveillance ( NNIS ) system 

demonstrated that there was  31% of intensive care unit acquired infections were 

pneumonias, and 83% of these pneumonias were mechanical ventilation associated. 

The mortality rates among VAP patients were 20% - 50 %(3).  The cost of care for 

nosocomial pneumonia was estimated as US$ 3,000 to US$ 6,000, averagely for each 

episode, and the length of hospital stay for the patient who developed VAP was 13 

days averagely(4).  

In Thailand , Danchaivijitr and Chokloikaew (1998) reported that  nosocomial  

Infection, which originated from the respiratory tract were 20.1%, 28.4%, and 30.3% 

in 1994, 1998, and 2000 respectively,  which was associated with the increased 

mortality, prolonged hospital stay and increase cost of treatment by 5,683 US$ or 

238,689 baht averagely(5). 

The most common microorganisms responsible for Ventilator  Associated  

Pneumonia are gram negative enteric bacilli, Staphylococcus aureus and Pseudomonas 

aeruginosa(3). However, in early onset VAP, common pathogens include community 
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organisms such as methicillin sensitive Staphylococcus aureus, Streptococcus 

pnuemoniae, and Haemophilus influenzae, while, in late onset VAP more virulent 

pathogens are common such as  methicillin resistant Staphylococcus aureus (MRSA), 

Pseudomonas aeruginosa, and  Acinetobacter baumannii(6). 

In the recent decade, Acinetobacter baumannii is primarily a healthcare- 

associated pathogen which is characterized by rapid development of resistance to the 

major antimicrobial drugs. It has been reported increasingly as the cause of outbreak 

and nosocomial infections such as blood stream infections, ventilator – associated  

pneumonia, urinary tract infections and wound infections(7, 8). These  infections  are 

especially common in critically ill patients. Outbreaks are frequently occurred in the 

intensive care and burn unit, involving the use of  mechanical ventilators(9). 

Acinetobacter baumannii has emerged as a pathogen frequently found in 

respiratory samples of patients who were suffering with VAP. This increasing problem 

had been reported worldwide(10,11). An outbreak in New York City in 2002, 53% of 

Acinetobacter baumannii were resisted to cabapenems while 12%  resisted  to all 

standard  antimicrobial agents(12). Multidrug-resistant  Acinetobacter baumannii   has 

been reported worldwide and  recognized as one of the healthcare-associated 

infections that are the most difficult to control and to treat(7).  The Center for Disease 

Control and Prevention (CDC) has promulgated the guidelines for controlling of  

Acinetobacter baumannii infection, nevertheless, Acinetobacter baumannii  infection 

remains a significant problem, with high morbidity and mortality and lengthened 

hospital stays(13). 

Between 1998 – 2004, The National Antimicrobial Resistance Surveillance of 

Thailand (NARST) reported the top ten multidrug- resistant found in 32 hospitals in 

Thailand, Acinetobacter baumannii was one of the top ten which was accounted for 

4% - 6%, while E.coli was 16%, Pseudomonas aeruginosa 11% and Klebsiella 

pnuemoniae 10%. In 2003, The Annual Epidemiological Surveillance reported a 

surveillance of multidrug-resistance isolates, Acinetobacter calcoaceticus - baumannii 

complex  isolates were susceptible to aztreonam 1%, less than 35% to ceftazidime, 



Fac. of Grad. Studies, Mahidol Univ.                                                                 M.Sc. (Public Health) / 3 
 
 
piperacillin/tazobactam and quinolone, 65% to imipenam, 34% to gentamycin, 60% to 

netilmycin, and 82% to amikacin, only 29% were susceptible to cotrimazole(14). 

 Nakhon Pathom Hospital is a tertiary care hospital with the 552 beds capacity.  

The report of nosocomial infection during the year of 2000 – 2004  was found in lower 

respiratory tract infection 47.4 %.   In 2002 – 2004, the incidence of VAP rate were 

14.55, 12.71, and 16.62 per 1000 ventilator-days in 2002, 2003, and 2004, 

respectively. Gram negative bacilli was the most causative microbiologic agent of 

VAP in 2004, which was categorized as Pseudomonas aeruginosa 30.79%, 

Acinetobacter baumannii 24.29%, and multidrug-resistant Acinetobacter baumannii 

23.16%. Among VAP which is caused by multidrug-resistant pathogens, multidrug-

resistant Acinetobacter baumannii was the most predominant pathogen, 81.18%, 

followed by multidrug-resistant Psuedomonas aeruginosa 2.54%, and methicillin 

resistant Staphylococcus aureus 2.54%. The multidrug-resistant Acinetobacter 

baumannii ( MDRAB )  infection rate was 10.30 % in the past(15).  

In the past 2 – 3 years, the incidence of MDRAB infection has increased and 

associated with mechanical ventilation. The Infectious Control Committee of Nakhorn 

Pathom Hospital reported that nosocomial infection caused by multidrug-resistant 

Acinetobacter baumannii infection was the major concern with the highest incident 

rate (81.18%) among all multi-resistant infections in 2004. The majority of them were 

associated with mechanical ventilation dependent. A surveillance of multidrug-

resistant Acinetobacter baumannii isolates were susceptible to imipenem 63% in 2003 

and only 29% in 2004.  

 Even though the hospital has set the Infection Control Program and working 

actively on this, but incidence of MDRAB infection is increasing in the patients who 

were mechanical ventilator dependent. There were many studies about the risk factors 

for colonization or infection with multidrug-resistant Acinetobacter baumannii 

including length of in the hospital stayed, surgical course, wounds treatment, 

antibiotics treatment, parenteral nutrition, indwelling catheter, mechanical ventilator, 

and intensive care course(16). 

  



  Pathana  Lersaksombat                                                                                                       Introduction / 4 
  
  

The aim of this study is to determine the risk factors associated with multidrug-

resistant Acinetobacter baumannii colonization or infection of VAP at Nakhon Pathom 

Hospital, in Nakhon Pathom Province. The result from this study is expected to be 

implied in nosocomial prevention program of Nakhon Pathom Hospital. 

 

 

General objectives 

To determine incidence and risk factors associated with multidrug resistant  

Acinetobacter baumannii infection in mechanical ventilator dependent patients who 

were admitted  at  Nakhon  Pathom Hospital during December 2005 to August 2006.   

 

 

Specific objectives  

1. To determine the incidence of ventilator – associated pneumonia caused by 

multidrug resistant Acinetobacter baumannii  in  Nakhon Pathom Hospital 

2. To determine the risk factors associated with multidrug resistant Acinetobacter 

baumannii ventilator – associated pneumonia among the ventilator dependent   

patients at Nakhon Pathom Hospital. 

 

Hypothesis 

There was an association between multidrug resistant Acinetobacter   

baumannii infection, in mechanical ventilator dependent patients, and  the following 

risk factors : 

- age 

- sex 

- ward of admission 

- prior antibiotic usage 

- underlying disease 

- severity of illness 

- wounds 

- tracheostomy  

- aerosol  nebulizer 
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- central venous line 

- inter-costal drainage 

- stress ulcer prophylaxis 

- antibiotic therapy 

 

 

Definition of Variables 

Ventilator – Associated Pneumonia (VAP): refers to nosocomial pneumonia in the 

patients who were dependent on mechanical ventilation support (by endotracheal tube 

or tracheostomy tube) for more than 48 hours, and had been diagnosed of pneumonia 

by the appearance of a new or progressive pulmonary infiltrate, fever, leukocytosis, 

and purulent tracheobronchial secretion. 

 

Multidrug resistant Acinetobacter baumannii: refers to Acinetobacter baumannii 

agent which was resisted to the third generation of cephalosporin more than 3 drugs 

including ceftazidime, cefotaxime, ceftriaxone and gentamycin. 

 

Incidence of VAP caused by multidrug resistant Acinetobacter baumannii: refers 

to number of the patient, who had developed VAP after 48 hours of mechanical 

ventilation assisted caused by multidrug resistant Acinetobacter baumannii, divided by 

1000 ventilator days. 

 

Colonization to multidrug resistant Acinetobacter baumannii: refers to agent of 

multidrug resistant Acinetobacter baumannii which was isolated from respiratory 

secretion of patients and had no clinical, radiographic or laboratory evidence of 

pneumonia. 

 

Intubation:  refers to the insertion of an endotracheal tube and tracheostomy tube into 

a body canal or hollow organ, e.g. trachea.  
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Tracheostomy: refers to creation of an opening in the anterior trachea by insertion of 

a tube to relieve upper airway obstruction and to facilitate ventilation. 

 

Mechanical ventilation: refers to the method with mechanically assistant for 

spontaneous breathing of the patient and must be done after intubation with an 

endotracheal or tracheostomy tube. 

 

Underlying disease:  refers to disease diagnosed of having chronic diseases and past 

history of sickness which had an impact to respiratory failure such as chronic 

obstructive pulmonary diseases, respiratory failure, cancer, diabetes mellitus(DM). 

 

Severity of illness: refers to severity of illness which was categorized, by the infection 

control department at the time of intubation on the basis of functional capacity of the 

patient, into 5 categories, such as: 

SIC 1:  No significant disease present, healthy. 

SIC 2:  Mild to moderate systemic disease present, fairly well  

             controlled, no life-threatening upon hospital admission. 

SIC 3:  Severe systemic disease present, not well controlled but not  

              life-threatening upon hospital admission. 

SIC 4:  Severe life-threatening upon this hospital admission. 

SIC 5:  Death expected upon this hospital admission 

 

Ward of admission: refers to hospital ward where the intubated patient was admitted 

including medical ward, surgical ward, private ward, and intensive care units. 

Wounds:  refers to post operation wounds or pressure sores or any wounds that  

results in a skin break down or opening in the skin.    

Stress ulcer prophylaxis:  refers to protocol to prevent the development of stress 

ulcer by giving   H2 blocker antagonists or antacid or sucralfate.   

 

Prior antibiotic usage:   refers to the use of antibiotics within 4 weeks before having  

multidrug resistant Acinetobacter baumannii ventilator – associated pneumonia.  
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Antibiotic therapy:  refers to a type, number, and duration of antimicrobial drugs that 

the patient received between the time of admission to before having  multidrug 

resistant Acinetobacter baumannii infection. 

 

Operational Definition of Survival Analysis 

Survival analysis: A class of statistical procedure for estimating the survival function, 

and for making inferences about the effects of infection, prognostic factors, exposures, 

and other covariates. 

 

Survival function (Syn: survival distribution): A function of time, usually denoted by 

S(t), that starts with a population 100% well at a particular time and provides the 

percentage of the population still well at later time.  Survival function may be applied 

to any disease events, for example, incidence of infection or relapsed or recovery after 

the onset of infection. 

 

Event: The event that is defined as a Ventilator Associated Pneumonia caused by 

multidrug-resistant  Acinetobacter baumannii  in patients after intubations. 

 

Survival time: The time that was measured since the initiation of intubation with 

mechanical ventilator to the event of Ventilator Associated Pneumonia by MDR-AB 

nosocomial infection until taking off  mechanical ventilator. 

 

Median survival time: The value of which 50% of the intubated patients with 

mechanical ventilator have longer survival times and  50% had shorter survival times. 

 

Survival rate (Syn: cumulative survival rate): The proportion of patients after 

intubation and had no Ventilator Associated Pneumonia caused by multidrug-resistant  

Acinetobacter baumannii  ( e.g., a 7 day period) who survive to the end of the interval.   
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Proportional hazard models:  Represent an adaptation of multiple logistic regression 

which used a conventional technique for investigation the relationship between 

survival time and possible prognosis variables. 
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CHAPTER  ІІ 

 LITERATURE   REVIEW 

 

 

Review of literature included the following topic:  

 

1. Ventilator associated pneumonia  

1.1  Epidemiology 

1.2  Diagnosis and microbiology 

1.3  Pathogenesis 

 

2. Multiply antibiotic-resistant Gram- negative bacilli   

2.1 Definition and Mechanisms of multiple resistance 

2.2 Diagnostic criteria  of  multidrug-resistant Acinetobacter infection 

2.3 The Epidemiology of Multidrug-resistant  Acinetobacter baumannii 

2.4 Emergence of selected multidrug-resistant bacteria in VAP 

2.5 Source of resistance strains 

2.6 Modes of transmission 

 

3. Risk factors related VAP caused by multidrug resistant Acinetobacter 

baumannii(MDRAB) infection 

      3.1  Demographic  Factors  

3.1.1 Age 

3.1.2  Disease and basic factors 

3.1.3  Severity of illness 

3.1.4  Wound 

3.1.5  Prior antibiotic usage 

      3.2  Risk factors from treatments. 

3.2.1  Antibiotic therapy 

3.2.2  Intubation 
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3.2.3  Tracheostomy  

3.2.4  Stress Ulcer Prophylaxis   

       3.3   Environment Factors  

3.3.1  Ward of admission  

3.3.2   Department 

 

 

Ventilator-associated pneumonia (VAP) 

 

Ventilator associated pneumonia is a frequent complication of mechanical 

ventilation and causes increased mortality, morbidity, and costs(17). There are several 

clearly defined risk factors for VAP, and awareness of these can facilitate early 

diagnosis and hence treatment. 

 

 

Epidemiology  

 

VAP is usually caused by bacteria, is currently the second most common 

nosocomial infection in the United States, and is associated with high mortality and 

morbidity (2). The presence of VAP increases hospital stay by an average of 7 to 9 

days per patient and has been reported to produce an excess cost of more than $40,000 

per patient (18). Although VAP is not a reportable illness, available data suggest that it 

occurs at a rate of between 5 and 10 cases per 1,000 hospital admissions, with the 

incidence increasing by as much as 6- to 20-fold in mechanically ventilated patients 

(7, 9). 

HAP accounts for up to 25% of all ICU infections and for more than 50% of 

the antibiotics prescribed (19). VAP occurs in 9–27% of all intubated patients(4). In 

ICU patients, nearly 90% of episodes of HAP occur during mechanical ventilation. 

In mechanically ventilated patients, the incidence increases with duration of 

ventilation.  

The risk of VAP is highest early in the course of hospital stay, and is estimated 

to be 3%/day during the first 5 days of ventilation, 2%/day during Days 5 to 10 of 
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ventilation, and 1%/day after this (10). Because most mechanical ventilation is short 

term, approximately half of all episodes of VAP occur within the first 4 days of 

mechanical ventilation. The intubation process itself contributes to the risk of 

infection, and when patients with acute respiratory failure are managed with 

noninvasive ventilation, nosocomial pneumonia is less common (17). 

Time of onset of pneumonia is an important epidemiologic variable and risk 

factor for specific pathogens and outcomes in patients with HAP and VAP . Early-

onset HAP and VAP, defined as occurring within the first 4 days of hospitalization, 

usually carry a better prognosis, and are more likely to be caused by antibiotic 

sensitive bacteria. Late-onset HAP and VAP (5 days or more) are more likely to be 

caused by multidrug-resistant (MDR) pathogens, and are associated with increased 

patient mortality and morbidity(20). However, patients with early-onset HAP who 

have received prior antibiotics or who have had prior hospitalization within the past 90 

days are at greater risk for colonization and infection with MDR pathogens and should 

be treated similar to patients with late-onset HAP or VAP .  

The crude mortality rate for VAP may be as high as 30 to 70%, but many of 

these critically ill patients with VAP die of their underlying disease rather than 

pneumonia. The mortality related to the HAP or “attributable mortality” has been 

estimated to be between 33% and 50% in several case-matching studies of VAP. 

Increased mortality rates were associated with bacteremia, especially with 

Pseudomonas aeruginosa or Acinetobacter species, medical rather than surgical 

illness, and treatment with ineffective antibiotic therapy (21). Other studies using 

similar methodology failed to identify any attributable mortality due to VAP, 

suggesting a variable outcome impact, according to the severity of underlying medical 

conditions . 

 

 

Diagnosis and Microbiology 

 

Clinical diagnosis relies on the patient having received mechanical  ventilation 

for a prolonged period (generally longer than 48 h, and sometimes 72 h), and various 
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signs of pneumonia, including new or changing pulmonary infiltrates on X-ray, fever, 

leukocytosis, raised C-reactive protein, purulent tracheal secretions, etc.  

 Diagnosis in pneumonia case in the hospital adapted from CDC Surveillance 

definition of nosocomial infection    that is considered by signs and symptoms on daily 

including data from laboratory, X-ray and any of the following : 

 

Criteroin 1.   Patient has rales or dullness to percussion on physical 

examination of the chest. And at least one of the following : 

 

 New onset of purulent sputum or change in characteristic of sputum. 

 Organism cultured for blood. 

 Isolation of an etiologic agent from a specimen obtained by transtracheal aspirate, 

bronchial brushing, biopsy. 

 

              Criteroin 2.      Patient has a chest radiographic examination that shows new 

or progressive infiltrate, consolidation, cavitation, or pleural effusion plus at least two 

of  the following : (3,5)    

 

2.1 Body temperature > 38.5 ◦C or  < 35 ◦C 

2.2 A leukocyte count of more than 10,000 per cubic millimeter or less 

than 5,000 per cubic millimeter. 

2.3 New onset of purulent sputum or change in characteristic of sputum. 

2.4 Isolation of an etiologic agent from a specimen obtained by 

transtracheal aspirate, bronchial brushing, biopsy. 

 

 

Pathogenesis  of VAP 

 

For VAP to occur, the delicate balance between host defenses and microbial 

propensity for colonization and invasion must shift in favor of the ability of the 

pathogens to persist and invade the lower respiratory tract. Sources of infection for 

VAP include healthcare devices or the environment (air, water, and equipment) and 
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can occur with transfer of microorganisms between staff and patients (22). A number 

of host- and treatment-related colonization factors, such as the severity of the patient’s 

underlying disease, prior surgery, exposure to antibiotics, other medications, and 

exposure to invasive respiratory devices and equipment, are important in the 

pathogenesis of VAP(21) . 

VAP requires the entry of microbial pathogens into the lower respiratory tract, 

followed by colonization, which can then overwhelm the host’s mechanical (ciliated 

epithelium and mucus), humoral (antibody and complement), and cellular 

(polymorphonuclear leukocytes, macrophages, and lymphocytes and their respective 

cytokines) defenses to establish infection (23). Aspiration of oropharyngeal pathogens 

or leakage of bacteria around the endotracheal tube cuff is the primary route of 

bacterial entry into the trachea . The stomach and sinuses have been suggested as 

potential reservoirs for certain bacteria colonizing the oropharynx and trachea, but 

their importance remains controversial . Some investigators postulate that colonization 

of the endotracheal tube with bacteria encased in biofilm may result in embolization 

into the alveoli during suctioning or bronchoscopy(20). Inhalation of pathogens from 

contaminated aerosols, and direct inoculation, are less common . Hematogenous 

spread from infected intravascular catheters or bacterial translocation from the 

gastrointestinal tract lumen are quite rare. 

 

 

Multiply antibiotic-resistant Gram- negative bacilli   

 

 Since the 1960s reports of antibiotic-resistant bacteria in hospitals have 

appeared with increasing frequency. For example, before 1965 no hospital outbreaks  

involving multiply antibiotic-resistant gram negative bacilli were investigated by the 

Centers of Disease Control. Bacteria resistant has become a fact of hospital life . One 

of the major side effects of broad spectrum antibiotic usage and advanced invasive 

medical techniques is the emergences and spread of multiply antibiotic-resistant 

Gram- negative bacilli(MRGN)(24). These organisms may be intrinsically resistant to 

the more commonly used  ß-lactam  antibiotics or, more usually, carry  antibiotic-
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resistance plasmids, which can spread not only between the same species, but also to 

other species.  MRGNs  are now endemic in most hospital environments. 

 

Definition and Mechanisms of multiple resistance 

 

Although there is no standard definition for multiple resistance in bacteria, one 

definition commonly used is resistance to two or more unrelated antibiotics to which 

the bacteria are normally considered susceptible. Alternatively, resistance to certain 

key or first line drugs may be used as a marker for problems, such as aminoglycoside 

resistance in gram negative bacilli. In this study, multidrug resistant Acinetobacter 

baumannii refers to Acinetobacter baumannii  become  resistant to the third generation 

of cephalosporin more than 3 drugs  including  ceftazidime, cefotaxime, ceftriaxone 

and gentamycin(25). 

The most common mechanisms of resistance include production by bacteria of 

antibiotic- inactivating enzymes, such as  penicillinases or  aminoglycoside-modifying 

enzymes; changes in cell wall permeability or take up of antibiotics ; alteration in 

target sites, such as ribosome;  changes in susceptible metabolic pathways; or changes 

in cell wall binding sites that prevent antibiotic attachment.  

 

 

Diagnostic criteria of  multidrug-resistant Acinetobacter infection 

 

 Determinating whether resistant bacteria are hospital acquired is often 

problematic since patients may be colonized asymptomatically when they enter the 

hospital. In addition to the difficulties in defining hospital  acquisition , we considered 

colonization an important  epidemiologic problem  since is increases the reservoir of  

resistant bacteria and is often a precursor to clinical disease. 

From a microbiologic standpoint, defining resistance may have pitfalls. 

Infection or colonization with Acinetobacter is usually diagnosed by clinical culture of 

blood, sputum, urine, wound, sterile body fluid, etc. Microbiologic cultures can be 

processed by standard methods on routine media. Antimicrobial susceptibility can be 

determined by various means, with the agar-dilution method being the gold-standard. 
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Definitions for “multidrug-resistance” vary widely in the published literature. At our 

institution, multidrug-resistant Acinetobacter is defined as Acinetobacter baumannii  

become  resistant to the third generation of cephalosporin more than 3 drugs  including  

ceftazidime, cefotaxime, ceftriaxone and gentamycin(26). 

 

 

The Epidemiology of Multidrug-resistant  Acinetobacter baumannii 

Acinetobacter  is a group of bacteria commonly found in soil and water. It can 

also be found on the skin of healthy people, especially healthcare personnel. While 

there are many types or “species” of Acinetobacter and all can cause human disease, 

Acinetobacter baumannii accounts for about 80% of reported infections(27). 

Outbreaks of Acinetobacter infections typically occur in intensive care units and 

healthcare settings housing very ill patients(28). Acinetobacter infections rarely occur 

outside of healthcare settings. Acinetobacter causes a variety of diseases, ranging from 

pneumonia to serious blood or wound infections and the symptoms vary depending on 

the disease(29). Typical symptoms of pneumonia could include fever, chills, or cough.  

Acinetobacter may also “colonize” or live in a patient without causing infection or 

symptoms,especially in tracheostomy sites or open wounds.  Acinetobacter poses very 

little  risk to healthy people. However, people who have weakened immune systems, 

chronic lung disease, or diabetes may be more susceptible to infections with  

Acinetobacter.                                                                      

Hospitalized patients, especially very ill patients on a ventilator, those with a 

prolonged hospital stay, or those who have open wounds, are also at greater risk for 

Acinetobacter infection(30, 31).  Acinetobacte can be spread to susceptible persons by 

person-to-person contact, contact with contaminated surfaces, or exposure in the 

environment(32).  Acinetobacter can live on the skin and may survive in the 

environment for several days. Careful attention to infection control procedures such as 

hand hygiene and environmental cleaning can reduce the risk of transmission.  
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For more information on infection control practices and hand hygiene. 

Acinetobacter baumannii is primarily a healthcare-associated pathogen(33). It is 

increasingly reported as the cause of outbreaks and nosocomial infections such as 

blood-stream infections, ventilator-associated pneumonia, urinary tract infections and 

wound infections. Acinetobacter isolates demonstrate increasing resistance to 

commonly prescribed antimicrobials(34).  Multidrug-resistant Acinetobacter 

baumannii has been reported worldwide and is now recognized as one of the most 

difficult healthcare-associated infections to control and treat. In a report of a citywide 

clonal outbreak in New York City, 53% of A. baumannii were resistant to 

carbapenems while 12% were resistant to all standard antimicrobial agents(35). 

In the 1998 – 2004 ,  National Antimicrobial Resistance Surveillance, Thailand 
( NARST ),  reported top ten multidrug- resistant isolated from all region of 32 

hospitals in Thailand(36).  Acinetobacter baumannii  was  one among the top ten 

isolates accounted for 4% - 6%. The first one was E.coli 16%, and followed by  

Pseudomonas aeruginosa 11% and Klebsiella pnuemoniae 10% . From the Annual 

Epidemiological Surveillance report in 2003, a surveillance of multidrug-resistance 

isolates, Acinetobacter calcoaceticus - baumannii complex  isolates were susceptible 

to aztreonam 1%, less than 35% to ceftazidime , piperacillin/tazobactam and 

quinolone, 65% to imipenam, 34% to gentamycin, 60% to netilmcin, and 82% to 

amikacin, only 29% were susceptible to cotrimazole.  

Multidrug-resistant Acinetobacter rarely causes serious infection in otherwise 

healthy people, and therefore poses minimal threat to healthcare workers or patients’ 

family members(12). Pregnant healthcare workers are not at increased risk from this 

organism, and can therefore care for patients infected or colonized with the organism. 

Outbreaks are frequently located in intensive-care units and burn units involving 

patients on mechanical ventilation(37, 38, 39).  An outbreak of MDR Acinetobacter at 

our institution was linked to the use of a pulsatile lavage with suction device for 

wound care(40, 41). Widespread environmental contamination and healthcare-

associated transmission of the organism occurred during this outbreak. As a result, The 

Hospital Epidemiology and Infection Control Department at The Johns Hopkins 
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Hospital has implemented new infection control precautions that are followed for all 

pulsatile lavage with suction treatments 

 

 

Emergence of selected multidrug-resistant bacteria in VAP 

 

 VAP may be caused by a wide spectrum of bacterial pathogens, may be 

polymicrobial, and are rarely due to viral or fungal pathogens in immunocompetent 

hosts(39). Common pathogens include aerobic gram-negative bacilli, such as P. 

aeruginosa, Escherichia coli, Klebsiella pneumoniae, and Acinetobacter species. 

Infections due to gram-positive cocci, such as Staphylococcus aureus, particularly 

methicillinresistant S. aureus (MRSA), have been rapidly emerging in the United 

States(42). 

The frequency of specific MDR pathogens causing VAP may vary by hospital, 

patient population, exposure to antibiotics, type of ICU patient, and changes over time, 

emphasizing the need for timely, local surveillance data(35, 43). VAP involving 

anaerobic organisms may follow aspiration in non intubated patients, but is rare in 

patients with VAP. In fact, MRSA and K. pneumoniae were more common in 

nonventilated than ventilated patients, whereas certain resistant gram-negative bacilli 

were more common in patients with VAP (P. aeruginosa, Stenotrophomonas 

maltophilia, and Acinetobacter species).  

 Rates of VAP due to MDR pathogens have increased dramatically in 

hospitalized patients, especially in intensive care and transplant patients(44). Data on 

mechanisms of antibiotic resistance for specific bacterial pathogens have provided 

new insight into the adaptability of these pathogens. Acinetobacter species, 

Stenotrophomonas maltophilia, and Burkholderia cepacia although generally less 

virulent than P. aeruginosa, Acinetobacter species have nonetheless become problem 

pathogens because of increasing resistance to commonly used antimicrobial agents. 
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Source of resistance strains 

 

 The source of most resistance strains in hospitals appears to be patients who 

are colonized or infected(25).  Because the normal pharyngeal and intestinal flora of  

hospitalized patients may be displaced by  multiply resistant  bacteria, there are often 

many colonized patients for each patients with recognized infection-the ice-berg 

effect. Personnel occasionally have been documented to disseminated resistant gram 

positive strains, such as MRSA. However, personnel carriage of resistant gram 

negative bacilli appears to be very unusual. Acinetobacter, one of the few gram 

negative bacilli that may be among normal skin flora, was noted in one outbreak to 

recur periodically despite disinfection of the environment reservoirs. 

Reservoirs of  MRGN  include of hand of staff, stool of patients on broad  

spectrum antibiotic, drains and sinks, poorly disinfected clinical equipment, and bars 

of soap lying in pool of water(12, 24). Routes of spread  MRGNs are spread via hand 

and non compliance with hand disinfection procedures, bedpans and urinals, bed 

clothes that become contaminated with urine or faeces, staff sitting on the beds of 

colonized patients, use of antibiotics that further select or plasmids conferring 

antibiotic resistance , and  open containers of contaminated disinfectants and other 

fluid on the ward. 

 

Modes of transmission  

 

 The most important way that resistant bacteria are spread in the hospital is 

from an infected patient to a susceptible patient via transient carriage on hands of 

personnel. Common source spread of resistant strains has been noted primary in out 

break setting(24). Sources of transmission identified of MDRAB in the outbreak 

setting include predominately respiratory equipment such as resuscitator bags, valves, 

ventilator circuits, spirometers, peak flow meters, suction catheters, etc. Other sources 

include humidifiers, warming baths, multidose vials, distilled water, pillows, 

mattresses, bedpans, showers and water faucet aerators. No source was identified in 

approximately 50% of reported outbreaks(12). Airborne spread of resistant bacteria 

has been documented rarely.   
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Risk factors related VAP caused by multidrug resistant Acinetobacter baumannii  

infection 

 

 The patient who were intubation have defense mechanism to reject the 

ventilation which could be another risk factors to VAP. In several study, the risk 

factors for colonization or infection with multidrug-resistant Acinetobacter include 

length of hospital stay, surgery, wounds, treatment with broad-spectrum antibiotics, 

parenteral nutrition, indwelling catheters, mechanical ventilation, and admission to an 

intensive care unit(37, 38, 45).  as follows :  

 

1. Demographic  Factors  

 

-  Age :  Facon  et al (20) show that incidence rate of VAP in patients  

average  age 65 years but age factors were not directly risk factors to may be 

increasing of another  medical underlying disease and cause of  illness which 

admission in hospitals while the studies of Torres et al,  show that age was not 

statistics significantly associated with VAP. 

 

-  Disease and basic factors such as coma, hypertension, metabolic  

acidosis, chronic alcoholism, diabetic mellitus, neutropenia, neutrophillia,  chronic 

obstructive pulmonary disease (COPD) , human immunodeficiency, cardiovascular 

disease and malnutrition. Torres et al, show that  the patient who were underlying 

disease not severity would be VAP at 10 % but the patient who were underlying 

disease  severity  would be VAP at 24%. 

 

- Severity of illness :  The patient who used ventilations were  

severity signs and symptoms because of underlying disease and complications. The 

critical ill patients had be risk factors for colonization in respiratory tract by Enteric 

Gram Negative Bacilli (EGNB) and were be VAP.  Johnanson et al, show that EGNB 

was colonization in oral cavity and pharynx of  patients would be associated with level 

of severity disease although  seldom finding  EGNB in oral cavity and pharynx of  
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normal persons but finding that the most critical ill patients would be these  EGNB at 

75 %. The study of  Jose Ganacho-Montero et al,  show that the severity of illness 

measurement by Acute Physiology and Chronic Health Evaluation ( APACHE ) to 

prognosed of VAP caused by  Acinetobacter baumannii  did not differ from that with 

other virulent pathogens(46), but the SOFA score on the day of  diagnosis was the 

only independent predictor of in hospital mortality. In further study ,  Lorthalary et al, 

(13)show that the severity of illness on admission was an independent risk factors for 

nosocomial acquisition of multi- resistant  Acinetobacter baumannii.   

 

- Wounds :  In  Division of Health care Quality Promotions, Centers  

of Disease Control and Prevention, 2004,  suggest about  general information  of 

Acinetobacter infection  that  hospitalized patients, especially very ill patients on a 

ventilator, those with a prolonged hospital stay, or  those who have open wounds, are 

also at great  risk for  Acinetobacter infection.  Aharon Abbo et al, 2001, study on a 

matched case control study to identify the individual risk factors for having  multi- 

resistant  Acinetobacter baumannii, show that  the case patients have wound site 

infection  were 19.5% in the study(47).  Maragakis LL et al, show that an outbreak of  

MDR Acinetobacter in a 1000 bed tertiary care hospital in Baltimore in 2003 was 

linked to the use of a  pulsatile  lavage with suction device for wound care(41). In a 

well-design(45), of all intubated patients who have A. baumannii bacteremia infection 

with nosocomial pneumonia, received surgery more than the patient who was  not  

surgery 2.8 times( Zhou P, Chen EG, 2004).  

 

- Prior antibiotic usage :  Prior antibiotic use can be associated with  

an increased risk of late onset  pneumonia. Trouillet et al , have show that patients 

having and ICU stay of more than 7 days and having received antibiotics within the 

past 2 weeks are at high risk of having infection with potential drug resistant organism 

(20)such as Pseudomonas aeruginosa,  Acinetobacter baumannii, Stenotrophomonas 

spp., and MRSA. Prior use of broad spectrum drugs were the most important risk 

factors associated with antibiotic resistant bacteria. Rello, J E et al, show that prior 

antibiotic therapy, particularly third generation cephalosporin agents, increased the 

likelihood of VAP due to oxacillin- resistant staphylococci and highly resistant gram-
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negative bacilli(10). Jose Garnacho-Montero, et al, study on a prospectively study  of 

Acinetobacter baumannii isolation  imipenem resistant in  VAP  in ICU, Spain 2004 

shown that  prior imipenem exposure was associated with the isolation of  imipenem 

resistant strains more than the patient who was  not  prior imipenem exposure 4 

times(46). 

 

 

2. Risk factors from treatments. 

 

- Antibiotic therapy :   American Thoracic Society Documents, 2004,  

suggestion to the combination antibiotic therapy and dosage of antibiotics  for  

empirical  antibiotic therapy of  VAP in patient with risk factor for multidrug 

resistance Acinetobacter baumannii as antipsuedomonal cephalosporin 

(cefepime,ceftazidime)  or antipsuedomonal carbapenem (immipenem or meropenem) 

or ß-Lactam(piperacillin-tazobactam) plus antipsuedomonal fluoroquinolone 

(ciprofloxacin or levofloxacin) or aminoglycoside(amikacin,gentamicin, or 

tobramycin(17).   

   Antibiotic therapy especially cephalosporins and the routine of 

combination antibiotic therapy had been advocated as a means of reducing the 

subsequent emergence of bacterial resistance and was be risk factors of VAP by 

increasing of colonization and incidence rate of VAP from gram negative bacterial in  

gastrointestinal tract. Pseudomonas aeruginosa, Acinetobacter baumannii and MRSA  

were several bacterial resistant.  Jose Garnacho-Montero, et al, study on a 

prospectively study  of Acinetobacter baumannii isolation  imipenem resistant in  VAP  

in ICU, Spain 2004 shown that  adequacy of empirical antibiotic therapy was a 

protective factor(46). Gruoon D et al, show a program of antibiotic strategy control to 

restricted  use of ceftazidime and ciprofloxacin in patients who admitted in ICU can 

minimize the incidence of VAP caused by potential antibiotic resistant 

microorganisms significantly. 
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- Intubation :  Intubation  shows that risk of VAP was increasing post  

intubation  and  used ventilation by increasing amount days until the second day of 

intubation or increasing  risk at 1 % every one day(39, 45). Torres et al, show that  

intubation more than one time was risk factors which associated with VAP.  Siham 

Mahgoub, et al., study on a retrospectively review in 2002  of  all A.baumannii isolates 

from miscellaneous site  in 2 community teaching hospital, Queens, New York ,   

factors associated significantly with  A.baumannii  isolates from  non sterile respiratory  

were  mechanical ventilator , prior antibiotic use and ICU stay(48, 49). Same of study 

of Vincent  JL, 2004, mechanical ventilation was associated with multidrug resistant 

Acinetobacter baumannii colonization or infection(3). 

 

-  Tracheostomy tube : Celis et al,  show that the patient who was  

tracheostomy would be risk of VAP more than the patient who was  not tracheostomy 

3.5 times and  the patient who was tracheostomy and used ventilators for a long time 

would be risk of VAP more than the patient who was  not intubation at 20.9 times(50). 

Mah et al, show the outbreak in patients who have Acinetobacter baumannii 

acquisition was independently associated with presence of a tracheostomy, presence of  

a central venous catheter, and duration of mechanical ventilation(51). 

 

  -  Stress ulcer prophylaxis  such as sucralfate, antacid and H2  

receptor antagonists finding that lowering gastric pH was increasing incidence of 

VAP. Torres et al, show that  incidence of VAP in patient who was  used antacid or  

H2 receptor antagonists more than two times of patients who was  not used antacid.  A 

gastro pulmonary route of colonization can be demonstrated in at least 30-40 % of 

intubated patients(21, 52) ( Tryba, et al ). In a randomized study of 244 mechanically- 

ventilated patients, the potential  benefit of using  sucralfate  was confirmed. Prod-

hom et al, show that late onset VAP was observed in only 5% of the patients who had 

received sucralfate, compared with 16 and 21% of the patients who had receive 

antacids or ranitidine, respectively. 
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3.  Environment Factors  

 

- Ward of admission : Intensive care unit ( ICU) -acquired lower  

respiratory tract infection include acute tracheobronchitis and hospital-acquired and 

ventilator associated pneumonia ( VAP).  ICU ventilated patients with VAP have a 2 to 

10 fold higher risk of death than patients without it. The Greece study(11, 28), 68 % of 

the isolates of  multi-resistant  Acinetobacter baumannii  recovered from the  intensive 

care units. Rodrigues-Bano J et al, study in a prospective multi center cohort, of 25 

Spain hospitals , all cases of  Acinetobacter baumannii colonization and  infection 

were highest in intensive care units(53).  

The study of nosocomial infection by multi-resistant pathogens of   

Jover Saenz A et al, have show that  Acinetobacter baumannii showed the highest 

individual rate of incidence particularly, at the  intensive care units significantly(26). 
In Taiwan, 2002, The out break of pan-drug resistant Acinetobacter baumannii 

 ( PDRAB) infection occurred in SICU of the National Taiwan University Hospital , 

report by  S. H. Wang, et al(48). A study of Vincent  JL et al, show that patients who 

admission to an intensive care unit were associated with multidrug resistant 

Acinetobacter baumannii colonization or infection. However, in China 2004, Zhou P 

et al, have studied prospective on patients who have trauma of head  would be higher 

risk of   A. baumannii  bacteremia infection in intubated patients with nosocomial 

pneumonia more than the patient who was  not have trauma of head  at 4.2 times(45). 

 

- Crowed people :  Numerous outbreaks of hospital infection  with  

Acinetobacter  have been reported, and they are often associated with the spread of 

multi-resistant strains. The routes of spread of multiply antibiotic-resistant  

Gram-negative bacilli were the hand and non compliance with hand disinfection 

procedure, bedpans and urinals, bed clothes, staff sitting on the beds of colonized 

patients, use of antibiotics, and contaminated disinfectants(24). In study of Scott k et 

al, have show that several factors unique to intensive care units contribute to cross 

transmission of antimicrobial resistant pathogens(54).  
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Figure 1   Conceptual framework of multidrug resistant    

Acinetobacter baumannii nosocomial infection 
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CHAPTER   ІІІ 

MATERIAL AND METHOD 

 

 

Research Design     

 

Prospective cohort study was conducted to assess incidence of  Ventilator  

Associated Pneumonia with multidrug resistant Acinetobacter baumannii (MDR-AB) 

nosocomial infection and the factors related to Ventilator Associated Pneumonia with 

multidrug resistant Acinetobacter baumannii infection in Nakhon  Pathom Hospital, 

Nakhon  Pathom Province, Thailand, during  December 2005 to August 2006.   

 All patients with mechanical ventilator were follow up everyday for the 

episodes of Ventilator Associated Pneumonia by MDR-AB nosocomial infection and 

Ventilator Associated Pneumonia caused by other organisms until Ventilator 

Associated Pneumonia was found, the data were mainly retrieved from medical record 

and surveillance form. 

 

Study population 

This study was conducted in the in-patient units of  Nakhorn  Pathom Hospital, 

a 552-bed capacity tertiary care hospital, during December 2005 to August 2006.  The 

study population were all mechanical ventilator dependent patients who were admitted 

in 14 wards consisted of  2 intensive care units, 2 surgical wards, 3 medical wards, and 

7 private wards.  

 

Inclusion Criteria 

 All mechanical ventilator dependent patients, in the same age group and older 

than 15 year-old, who were during the study period and agreed to participate in this 

study. 
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Exclusion Criteria 

The patients with the following criteria were excluded from the study :  
1. The mechanical ventilator dependent patients who have  non-infectious 

origin such as: 

- atelectasis 

- pulmonary edema 

- postoperative changes 

- congestive heart failure 

- pulmonary hemorrhage 

- Acute Respiratory Distress Syndrome( ARDS) 
- pulmonary embolism 

- chemical  aspiration 

- drug reaction 

            2.   The mechanical ventilator dependent patients who had incomplete data  

for the analysis 

                                                                                                                                                                   

 Sample Size 

The proportion was used to estimate the sample size of Ventilator Associated 

Pneumonia among mechanical ventilator dependent patients by the following formula. 

 

n   =   Z2
α/2 p (1- p )  N 

                             Z2
α/2 p (1- p) + ( N-1 ) d2 

 

p  =   proportion of Ventilator Associated Pneumonia by multidrug    

             resistant Acinetobacter baumannii infection among mechanical   

ventilator dependent patients = 0.10 (European Prevalence of 

Infection in Intensive Care Study, 2005) 

N  =   Number of target population = 3,385 patients ( Jan – Dec, 2004) 

α   =    Significant level = 0.05 

d  =    Precision of estimation of 3 % = 0.025 

Zα/2 =     statistic value under standard normal curve = 1.96 

n        =    minimum sample size = 483.4  
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There for, the minimum number of sample size of mechanical ventilator 

dependent patients was 484.  The total sample size was 507 patients included in 

analysis for this study.  
 

Material and Method 

Material : The data collection was performed as follows: 

1. Data collection form was constructed by the researcher, consisted of 2 

following sections. 

Part1: General characteristics of the patient, included age, sex, hospital 

number, admission number, admission date, diagnosis, and ward of admission. 

   Part 2: Multidrug-resistant Acinetobacter baumannii infection risk 

factors data which included underlying diseases, severity of illness, wounds, 

prior antibiotic usage, prior infection and co-infection. Treatment received was 

included such as: tracheostomy, neubulizer, intercostal drainage, central 

venous line, stress ulcer prophylaxis drugs, and antibiotic therapy. 

2. The target surveillance for Ventilator Associated Pneumonia form (include the 

risk factors for multidrug resistant infection) were used for the data collection 

form retrieved the data form by the researcher and nurses. 

3. The environment factors data,   such as ward and department was collected   

from medical records by the researcher. 

4. Severity of the illness of patients by classification for Ventilator Associated 

Pneumonia was measured at the time of diagnosis of intubation by infection 

control department. The functional capacity of the patient during 

hospitalization were classified in 5 levels: 

SIC 1:  No significant disease present, healthy. 

SIC 2:  Mild to moderate systemic disease present, fairly well  

            controlled, no life–threatening on hospital admission. 

SIC 3:  Severe systemic disease present, not well controlled but not 

            Life-threatening on hospital admission. 

SIC 4:  Severe life–threatening on this hospital admission. 

SIC 5:  Death expected on this hospital admission 
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Method of Data Collection  

1. The mechanical ventilator dependent patients were assessed by the 

researcher and nurses. The duration of event was starting since patients were intubated 

before acquiring Ventilator Associated  Pneumonia to multidrug-resistant 

Acinetobacter baumannii nosocomial infection and Ventilator Associated Pneumonia 

in the  patients was recorded.  

2. Diagnosis of pneumonia cases in the hospital was adapted from CDC 

Surveillance definition of nosocomial infection which has been considered by signs 

and symptoms on daily basis. The Acinetobacter infection was diagnosed by 

laboratory culture of sputum. 

3. Microbiological examination for MDR-AB nosocomial infection and   

Ventilator Associated Pneumonia was performed by the agar-dilution method for 

antimicrobial susceptibility, from laboratory culture of sputum. Definition for 

“multidrug-resistance” was defined as Acinetobacter baumannii  becomes  resistant to 

the third generation of cephalosporin more than 3 drugs including ceftazidime, 

cefotaxime, ceftriaxone and gentamycin. 

4. Numbers of Ventilator Associated Pneumonia episode by MDR-AB  

nosocomial infection in one patients occurred more than one time during time of 

study.  

5. The data  of  factors related to Ventilator Associated Pneumonia by MDR- 

AB nosocomial infection has been retrieved from medical records of the patients who 

were intubated during time of study and recorded in the data collection form. 

6. The following variables were recorded as predisposing factors for the  

development of Ventilator Associated Pneumonia by MDR-AB nosocomial  infection 

and infected by other microorganisms  in  intubated  patients  such as  age, sex, ward 

of admission, underlying diseases, severity of illness, wounds, prior antibiotic usage, 

previous infection, co-infection, tracheostomy, neubulizer,  inter-costal drainage,  

central venous line, stress ulcer prophylaxis, and  antibiotic therapy. The follow-up 

assessment started from the beginning of intubations until taking off the mechanical 

ventilator. 
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Statistical Analysis 

Descriptive statistics: 

1.  Descriptive statistics such as frequencies, percentages were used to describe 

the demographic data of the study population. 

2.  Description cumulative rate of Ventilator Associated Pneumonia caused by  

multidrug-resistant Acinetobacter baumannii was calculated. 

 

Causal analytic statistics:    

1. Univariate analysis: Survival analysis with Kaplan-Meier was used to 

estimate survival function, median survival time and survival rate by independent 

factors. The log-rank test was used for crude comparing of survival rate between or 

among variables. 

2. Multivariate analysis: Cox, s proportional hazard model was used to 

explore the factors associated with Ventilator Associated Pneumonia caused by 

multidrug-resistant  Acinetobacter baumannii.  The Incidence density by adjusted 

hazard ratio and 95%confident interval to measure the strength of the association. 
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CHAPTER   ІV 

 RESULTS   

 

 

The study was carried out at   Nakhon  Pathom Hospital,  Nakhon Pathom  

Province to determine the association of some risk factors with multidrug-resistant 

Acinetobacter baumannii  infection among  intubated  patients who on mechanical 

ventilator. The site of study included two intensive care units, two surgical wards, 

three medical wards, and seven private wards. Total 507 patients with mechanical 

ventilator admitted during December 2005 to August 2006 were followed up and 

included in the analysis. 

 Results were presented as follow:  

1. Characteristics of  study population. 

2. Cumulative Incidence and Incidence Density rate  of Ventilator Associated 

Pneumonia rate, Ventilator Associated Pneumonia by multidrug resistant 

Acinetobacter baumannii.  

3. To analyze comparative differences of survival time of  Ventilator 

Associated  Pneumonia  by multidrug resistant Acinetobacter baumannii  

patients with  personal factors , treatment factors and environment factors 

by using the Kaplan-Meier and the log-rank test .  

4. To analyze relationship between independent factors and survival time by 

Cox
 , s Proportional Hazard Model( unadjusted). 

5. Multivariate Analyses of the relationships between independent factors 

and survival time by Cox
 , s Proportional Hazard Model. 
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Part 1   Characteristics of the  study population 

 

The general characteristics of  study population 

 

The majority of the cases were male ( 57.40%) , and proportion of female was 

42.60%. The  patient ,s  age ranged from 15 to 98 years with mean age of  57.85 years.  

There was 32.93 % of   the  patients was in the  age group 55-74 years followed by  

age group more than or equal  to 75 years old ( 26.83 %). The time on mechanical 

ventilator in study population  ranged from 2 days to 273 days. The mean of ventilator 

days was 18.52 days ( SD ± 28.72 days ). About 45.37% of cases was on mechanical 

ventilator more than 48 hours to 7 days, the less were on mechanical ventilator more 

than  8 days to 14 days ( 18.73 %), more than  28 days ( 18.34 %),  15 days to 21 days  

( 10.05 %), and 7.51 % was on mechanical ventilator 22 days to 28 days, respectively. 

(Table 1 ) 
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Table 1   General characteristics of the study population 

 

 

  General Characteristics                      Number   Percent 

                 ( n )                                   ( % ) 

 

   Total      507 

 

  Gender 

 Male     291   57.40 

Female     216   42.60 

  Age ( years ) 

15-34      101   19.92 

35-54      103   20.32 

55-74     167   32.93 

More than 75    136   26.83 

  Time on mechanical ventilator 

 More than 48 hours – 7 days  230   45.37 

   8 – 14 days      95   18.73 

 15 – 21 days      51   10.05 

 22 – 28 days      38     7.51 

 More than 28 days     93   18.34 
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The medical characteristics of study population 

 

Level 3 of severity of illness was commonly found in this study ( 67.65 %), 

followed by severity of illness level 4 and level 5 found in   17.35%,  and 7.70 %. 

Most of patients had underlying disease ( 77.72 % ), and 22.28 % had no underlying 

disease. Underlying disease among study population were hypertension ( 40.43 % ), 

followed by Diabetes mellitus ( 22.48% ), Head injury ( 18.14 % ), Respiratory failure  

( 17.35 % ), and Renal  failure ( 14.0 % ). 

 Most of cases had not received prior antibiotic before admission ( 83.44 %).   

Prior  blood stream  infection were found in patient with mechanical ventilator      

11.04 %, followed by prior urinary tract  infection 6.90% . About  36.68 % and 7.32 % 

of  study population received surgery and  had decubitus ulcer.  There were co-

infection by urinary tract infection 11.43 %, and  79.68%  had not co-infection. 

(Table 2 ) 
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Table 2   Medical characteristics of study population 

 

 

      Medical Characteristics           Number   Percent 

                       ( n )                                   ( % ) 

 

  Total      507 

 

  Severity of illness at the time of admission 

 SIC  2        37     7.30 

 SIC  3     343   67.65 

 SIC  4       88   17.35 

 SIC  5       39     7.70 

  Known Underlying disease of the patients 

 No underlying disease   113   22.28  

Had  underlying disease  394   77.72 

  Hypertension         205   40.43 

Diabetes mellitus          114   22.48 

Head injury           92    18.14 

Respiratory failure          88    17.35 

Renal failure          71    14.00 

  IHD*            43       8.48 

COPD*           30       5.91 

Cancer           19                  3.74 

Chest injury           14       2.76 

TB*            13       2.56 

   Prior antibiotic treatment          84   16.56 

 

*   IHD = Ischaemic or ischemic heart disease , COPD = Chronic Obstructive    

                Pulmonary Disease , TB =  Tuberculosis 
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Table 2   Medical characteristics of study population (continued)  

 

  Medical Characteristics         Number   Percent 

                                                                     ( n )                                     ( % ) 

 

  Presence of  wound  

 None     258   50.88 

 Surgical wound   186   36.68 

 Decubitus ulcer       37     7.32 

 Lacerated wound     26         5.12 

  Co- infection 

 None     404   79.68 

 Having   co- infection   103   20.32 

   Urinary tract infection         58    11.43 

   Blood stream infection          13      2.56 

   Skin and Soft tissue infection         16      3.15 

   Surgical Site infection         10      1.97 

   Urinary tract infection with 

    Blood stream infection           6      1.18 

  Prior-infection 

None     398   78.50 

 Having  prior - infection  109   21.50 

    Blood stream infection         56    11.04 

    Urinary tract infection          35      6.90 

     Skin and Soft tissue infection           7      1.38 

        Urinary tract infection with  

                      Blood stream infection           7      1.38 

     Surgical Site infection           2      0.44 
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The treatment factor of  study population 

 

 Total 59.96 % of the cases  received neubulizer.  More than half of  the patients 

 ( 73.37 %) received tracheotomy tube.  Most of cases had not received Inter costal 

drainage  ( 96.45 %).  Stress ulcer prophylaxis used in Ranitidine found more often 

 ( 38.65 %) among patients with mechanical ventilator  followed by  Losec  ( 16.56 %) , 

used Ranitidine and Losec  ( 7.49 %) and Sulcralfate ( 0.6 %). Almost of study 

population was received   single antimicrobial drug use ( 32.42%) and the less were in 

double antimicrobial drug use ( 25.88%), triple antimicrobial drug use ( 20.35 %), and 

multiple antimicrobial drug use ( 17.20%).  

The most common used antimicrobial agents before Ventilator Associated  

Pneumonia by multidrug resistant Acinetobacter baumannii  infection were  

Sulperazole ( 26.82 %), followed by  Ceftriaxone ( 26.25 %), Rocephin ( 20.91 %), 

Amikin ( 18.15 %), and Tienem ( 16.8 0%), respectively. (Table 3 ) 

 

 

The Hospital environment factor of  study population 

 

Almost of  the  patients were in medical department ( 60.15 % ), and the less 

were in surgical department ( 36.10 % )and orthopedic department ( 3.15 % ) . 

Regarding ward admitted, 71.79 % and 15.00 % were admitted  in general ward  and 

private ward respectively, followed by  intensive care unit with the proportions of  

13.21 %, respectively. (Table 4 ) 
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Table 3   Treatment  factors  of  the study population 

 

 

    Treatment  factors           Number   Percent 

                                                                      ( n )                                     ( % ) 

 

Tracheostomy   372   73.37 

Nebulizer    304   59.96 

Central venous line     57   11.24 

Inter costal drainage    18     3.55 

Stress ulcer prophylaxis 

  None    186   36.68 

   Yes      321   63.32 

     Ranitidine        196       38.65 

        Losec          84         16.56 

       Ranitidine + Losec         38        7.49 

       Sulcralfate            3         0.60 

Antibiotic therapy 

  None      21     4.15 

Single     164   32.42 

  Double    131   25.88 

  Triple    103   20.35 

  Multiple     87   17.20 
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Table 4   Environment   factors of  the  study population 

 

 

    Environment   factors           Number   Percent 

                                                                      ( n )                                   ( % ) 

 

  Hospital Department  
 Medical     305   60.15 

 Surgical    183   36.10 

 Orthopedic       16     3.15 

 Other         3                                0.60 

  Ward 

 General ward    364   71.79 

Private ward      76   15.00 

Intensive care unit     67   13.21 
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Part 2   Cumulative Incidence and Incidence Density rate of Ventilator 

Associated Pneumonia rate, Ventilator Associated Pneumonia by multidrug- 

resistant Acinetobacter baumannii.  

  

Total person-days of the samples was 14,506 days and total ventilator days was 

5,828 days. Of  507 patients, Ventilator Associated  Pneumonia was found in 204 

cases with total cumulative incidence of 40.23% (Table 5 ). Top five of pathogens of 

VAP were Acinetobacter baumannii ( 46.56%), followed by Pseudomonas  aeruginosa 

( 36.76%), Klebsiella pnuemoniae ( 10.29 %), Methicillin Resistant Staphylococcus 

Aureus ( 2.50 %) and Escherichia Coli ( 2.00 % ) (Table 6 ). Ventilator Associated 

Pneumonia by multidrug resistant Acinetobacter baumannii was found in 89 cases.  
88.8 % of cases were first episode of infection, second episode of infection, third 

episode of infection  and  forth episode of infection found in 7.9 % , 2.1 %, and 1.1 % , 
respectively  (Table 5 ). 

Overall incidence density of Ventilator Associated Pneumonia was 35.00 per 

1000 ventilator days. Incidence of Ventilator Associated Pneumonia by multidrug 

resistant Acinetobacter baumannii was 17.55% and Incidence density of Ventilator 

Associated Pneumonia by multidrug resistant Acinetobacter baumannii was 21.75 per 

1000 person-days and 30.62 per 1000 ventilator days. About Ventilator Associated 

Pneumonia by other organisms was found in 115 cases. The incidence of Ventilator 

Associated Pneumonia by other organisms was 22.68% and incidence density of 

Ventilator Associated Pneumonia by other organisms was 19.5 per 1000 person-days 

and 29.10 per 1000 ventilator days. 
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Table  5     Cumulative Incidence of Ventilator Associated Pneumonia  by  

Multidrug-resistant Acinetobacter baumannii ( MDRAB) and  

other organisms  (  n = 507 )  

 

        Variable    Number of episode        Incidence  

                                                                                                            ( n )                              (  % ) 

 

   Total of all VAP                          204   40.23 

   VAP by  other organisms              115      22.68 

   VAP by  MDRAB                   89      17.55 

First episode                                79    88.80 

Second episode                     7      7.90 

Third episode                                 2      2.20 

Forth episode                                 1      1.10 
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Table  6    Cumulative Incidence by etiologic microorganisms of Ventilator    

                 Associated Pneumonia   (  n = 204 )  

 

        Micro-organisms                    Number             Percent 

                                                                                                                              ( n )                      (  % ) 

 

  Acinetobacter  baumannii    95  46.56 

          Multidrug Resistant Acinetobacter baumannii  

           ( MDRAB)                                                                 89         93.68 

 

  Pseudomonas aruginosa    75  36.76 

          Multidrug  Resistant Pseudomonas aruginosa        19                          25.33 

 

  Klebsiella pneumoniae    21  10.29 

          ESBL-Producing Klebsiella pneumoniae *               6                          28.57 

 

  Methicillin Resistant Staphylococcus aureus  5    2.50 

 

   Escherichia coli       4               2.00 

 

* ESBL Producing = Emerging Extended-Spectrum Beta-Lactamase Producing  
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Table  7      Incidence Density rate of Ventilator Associated Pneumonia by  

        Multidrug-resistant Acinetobacter baumannii and  by other organisms           
            (  n = 507 )  

 

   Variable          Number       Person-Time Incidence density rate 

             VAP     ( ventilator-days)      (per1000ventilator-days) 

 

   Overall   204  5,828   35.00 

   VAP by  MDRAB    89  2,906   30.62 

   VAP by  other organisms 115  3,951   29.10 

 

 

Ventilator Associated Pneumonia by multidrug-resistant Acinetobacter 

baumannii  among male was slightly higher in those of female (23.45 vs 20.23 per 

1000 person-days).  Incidence density rate by age groups was higher 26.05 per 1000 

person-days in the age groups 35-54 years. It was found that patients without 

underlying disease develop to Ventilator Associated Pneumonia by multidrug-resistant 

Acinetobacter baumanni (34.48 per 1000 person-days) higher than those having 

underlying disease. Incidence density rate by severity of illness was highest 24.05 per 

1000 person-days in severity of illness level 3 (Table 8 ). 

It was found that patients who had surgery wound develop Ventilator 

Associated Pneumonia by multidrug-resistant Acinetobacter baumanni (30.51 per 

1000 person-days) higher than those patients who had lacerated wound or decubitus 

ulcer (29.41, 5.62 per 1000 person-days), respectively. Ventilator Associated 

Pneumonia by multidrug-resistant Acinetobacter baumannii  also found patients who 

had co-blood stream infection (23.38 per 1000 person-days) and  prior urinary tract 

infection (29.85 per 1000 person-days)(Table 8 ). 

Incidence density rate of Ventilator Associated Pneumonia by multidrug- 

resistant Acinetobacter baumanni among the patients admitted in surgical department 
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(31.83 per 1000 person-days) was higher than those of orthopedic department and 

medical department (20.20 and 19.42 per 1000 person-days). Intensive care unit,  

the highest incidence of  Ventilator Associated Pneumonia by multidrug-resistant 

Acinetobacter baumanni 29.94 per 1000 person-days, followed by general ward and 

private ward (23.35 and 16.90 per 1000 person-days) (Table 8 ). 

Incidence density of Ventilator Associated Pneumonia by multidrug-resistant 

Acinetobacter baumanni in the patients who on inter-costal drainage, nebulizer, central 

venous line and  tracheostomy  were 26.08, 19.60, 18.86 and 16.60 per 1000 person-

days, respectively. It was found incidence density of  patients who had prior antibiotic 

therapy was 17.61 per 1000 person-days. Incidence density of Ventilator Associated 

Pneumonia by multidrug-resistant Acinetobacter baumanni wad comparable between 

the patients who received ranitidine and  losec were  21.63 and 10.04 per 1000 person-

days(Table 8 ). 

Incidence density of Ventilator Associated Pneumonia by multidrug-resistant 

Acinetobacter baumanni among  patients who received   single antimicrobial drug use 

and the less were in triple antimicrobial drug use, multiple antimicrobial drug use, and 

double antimicrobial drug use were  53.63, 34.55, 28.22 and 24.82 per 1000 person-

days, respectively(Table 8 ). 
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Table  8   Incidence Density of Ventilator Associated Pneumonia by multidrug- 

    resistant Acinetobacter baumannii  (  n = 89 )  

 

   Variable       Number           Person-Time    Incidence density rate 

             VAP by MDRAB     ( person-days)         (per 1000 person-days) 

 

   Total   89   4,093   21.75  

  

   Gender 

       Female   45  2,224   20.23  

       Male   44  1,869   23.54 

   Age (year) 

      15-34   14  1,009   13.87 

      35-54    16     614   26.05 

   55-74    33  1,223   26.98 

   75-94    26  1,247   20.85 

   Underlying disease 

      None   12     348   34.48 

      Had  underlying  disease 77  3,745   20.56 

Hypertension  50  2,717   18.40 

Respiratory failure  28  1,406   19.91 

Diabetes mellitus   22  1,320   16.66 

Renal failure  18  1,064   16.91 

Head injury   15     436   34.40 

 IHD    10      493   20.28 

COPD      3      138   21.74 

Chest injury     3        84   35.71 

Cancer     1       29   34.48 

TB      1        43   23.25 
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Table  8   Incidence Density of Ventilator Associated Pneumonia by multidrug  

    resistant Acinetobacter baumannii  (  n = 89 ) (continued)  

 

  Variable                            Number           Person-Time   Incidence density rate 

   VAP by MDRAB     ( person-days)         per 1000 person-days) 

 

   Severity of illness 

      SIC  2     9     670   13.43 

      SIC  3   67  2,785   24.05 

      SIC  4   13     638   20.37 

   Prior antibiotic              36  2,044   17.61 

   Wound 

       None   44  5,898     7.63 

       Surgical wound  22     721   30.51 

       Decubitus ulcer   18   3,202     5.62 

       Lacerated wound    5     170   29.41 

   Co- infection 

       None   57  5,898     9.66 

       Urinary tract infection 19      970   19.58 

       Blood stream infection    6     268   22.38 

       Skin infection    4      335   11.94 

       Urinary tract infection with 

          Blood stream infection   3      125   24.00  

   Prior-infection 

      None   78            5,898   13.22 

      Urinary tract infection    6    201   29.85 

      Blood stream infection   4              3,818     1.05 

      Urinary tract infection with  

          Blood stream infection   1            74   13.51 
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Table  8   Incidence Density of Ventilator Associated Pneumonia by multidrug-  

    resistant Acinetobacter baumannii (  n = 89 ) (continued)  

 

     Variable          Number  Person-Time    Incidence density rate 

   VAP by MDRAB     ( person-days)        (per 1000 person-days) 

 

   Department 

      Medical    61  3,141   19.42   

      Surgical   24     754   31.83 

      Orthopedic     4     198   20.20 

   Ward 

       General ward  56  2,398   23.35 

       Private ward  23  1,361   16.90 

       Intensive care unit 10     334   29.94 

   Tracheostomy  48  2,880   16.66 

   Nebulizer   69  3,519   19.60 

   Central venous line  8     424   18.86 

   Inter Costal Drainage (ICD)  3     115   26.08 

   Stress ulcer prophylaxis 

       None     25             5,898     4.23 

       Ranitidine    36  1,664   21.63 

       Losec    17  1,693   10.04 

       Ranitidine + Losec    9       88            102.27   

       Sulcralfate    2     648     3.08 

Antibiotic therapy 

      None   1       68   14.70 

      Single    17    317   53.63 

      Double   24    966   24.84 

      Triple   17    492   34.55 

      Multiple            30   1,063   28.22 
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Table  8   Incidence Density of Ventilator Associated Pneumonia by multidrug-  

    resistant Acinetobacter baumannii (  n = 89 ) (continued)  

 

     Variable          Number           Person-Time    Incidence density rate 

   VAP by MDRAB     ( person-days)         (per 1000 person-days) 

 

   Antibiotic kinds 

      Single      17    317   53.63 

      Double     24    966   24.84 

      Triple     17    492   34.55 

      Multiple              30   1,063   28.22 

  Group of antibiotic  

      Penicillin    

None    69  3,258   21.17 

Yes   20    835   23.95 

      Anti-psuedomonal  penicillins  

 None   45  1,465   30.71 

Yes    44  2,628   16.74 

      Cephalosporin      

None   15    634   23.60 

Yes    74  3,450   21.45 

      Aminoglycoside    

None   61  2,311   26.40 

Yes   28  1,782   15.71 

     Meropenem 

 None   60  2,576   23.30 

 Yes     29  1,514   19.15 
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Table  8   Incidence Density of Ventilator Associated Pneumonia by multidrug  

    resistant Acinetobacter baumannii (  n = 89 ) (continued)  

 

        Variable          Number  Person-Time      Incidence density rate 

   VAP by MDRAB     ( person-days)           (per 1000 person-days) 

 

Group of antibiotic  

     Vancomycin( Polypeptide)   

 None   85  3,901   21.78 

 Yes       4    192   20.83 

     Sulfonamide 

 None   73  2,846   25.65 

 Yes   16  1,247   12.83 

     Macrolides  

None   85  3,872   21.95 

 Yes     4    221   18.09 
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Part 3   To analyze comparative differences of survival time of  Ventilator 

Associated  Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients 

with  personal factors , treatment factors and environment factors by using the 

Kaplan-Meier and the log-rank test   

 

Univariate  Analysis 

 Log rank test was used to demonstrate :  

1. Survival rates  for  7, 14, 21 and 28-days of follow up after on 

mechanical ventilator. 

2. Median survival time ( time starting from on mechanical ventilator until 

having  Ventilator Associated  Pneumonia  by multidrug resistant 

Acinetobacter baumannii  ). 

3. Risk to develop Ventilator Associated  Pneumonia  by multidrug 

resistant Acinetobacter baumannii with 95%CI among various study 

factors. 
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Overall 

 Of  two  hundred and four cases, eighty nine cases had Ventilator Associated  

Pneumonia  by multidrug-resistant Acinetobacter baumannii (17.55%). The incidence 

density was 15.27 per 1000ventilator-days and median survival time was about 46 

days. The over all 7, 14, 21 and 28-days survival rates were about 98.92%, 96.16%, 

89.13%, and 74.87%, respectively. (Table 9 ) 
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Figure 2   The over all survival curves of Ventilator Associated       

     Pneumonia  by multidrug-resistant Acinetobacter baumannii   

     patients 
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The factors such as gender, age, diabetes mellitus, head injury, tracheostomy,   

antibiotic anti-psuedomonal  penicillins drug group and antibiotic sulfonamide drug 

group were significantly different with the survival time. (Table 9 ) 

 

Gender 

Male and female had incidence density of 23.54 and 20.23 per 1000 persons-

day, respectively. The median survival times for male and female were  41 and 56 

days respectively with significant.  
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Figure 3   Comparison of survival curves of Ventilator Associated  Pneumonia  by     

multidrug-resistant Acinetobacter baumannii  patients by gender 

(p=0.011) 
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Age 

Patients with age group 55-74 years had the highest incidence density, 26.98 

per 1000 persons-day and the median survival times of 56 days. The other age group 

35-54 years, 75-94 years, and 15-34 years had lower amounts of incidence density 

were  26.05, 20.85 and 13.87 per 1000 persons-day, respectively, and the median 

survival times were 28, 62 and 41 days, respectively. 
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Figure 4   Comparison of survival curves of Ventilator Associated  Pneumonia  by     

multidrug-resistant Acinetobacter baumannii  patients by  age group 

(p=0.009) 
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Diabetes mellitus  

Patients with diabetes mellitus had the incidence density 16.66 per 1000 

persons-day and the median survival times of 68 days. The incidence density of 

patients without diabetes mellitus was 24.16 per 1000 persons-day and the median 

survival times of 41 days, respectively with significant. 
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Figure 5   Comparison of survival curves of Ventilator Associated  Pneumonia  by     

       multidrug-resistant Acinetobacter baumannii   in  patients  with      

       diabetes mellitus  (p=0.016) 
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Head Injury 

Patients with head injury had the incidence density 34.40 per 1000 persons-day 

and the median survival times of 35 days. The incidence density of patients without 

head injury was 20.23 per 1000 persons-day and the median survival times was about 

49 days, respectively with significant. 
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Figure 6   Comparison of survival curves of Ventilator Associated  Pneumonia  by     

       multidrug-resistant Acinetobacter baumannii   in  patients  with      

       head injury (p=0.045) 
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Tracheostomy  

Patients who on tracheostomy tube had the incidence density 16.66 per 1000 

persons-day and the median survival times of 49 days. The incidence density of 

patients who on tracheostomy tube was 36.27 per 1000 persons-day and the median 

survival times of 43 days, respectively. 
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Figure 7    Comparison of survival curves of Ventilator Associated  Pneumonia   

                   by multidrug-resistant Acinetobacter baumannii in patients with  

                   tracheostomy tube (p=0.038) 
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Antibiotic therapy 

 

Anti -psuedomonal  penicillins drug group 

Patients who received anti-psuedomonal penicillin drug group had the 

incidence density of 16.74 per 1000 persons-day and the median survival times of 46 

days. The incidence density of patients who had not  received anti-psuedomonal 

penicillin drug group was 30.71 per 1000 persons-day and the median survival times 

of 27 days, respectively. 
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Figure 8    Comparison of survival curves of Ventilator Associated  Pneumonia   

                   by multidrug-resistant Acinetobacter baumannii in patients who    

                   received anti-psuedomonal penicillin drug group (p=0.001) 
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Antibiotic therapy 

 

Sulfonamide  drug group 

Patients who received antibiotic sulfonamide drug group had the incidence 

density of 12.83 per 1000 persons-day and the median survival times of  53 days . The 

incidence density of patients who had not  received antibiotic sulfonamide drug group 

was 25.65 per 1000 persons-day and the median survival times of 31 days, 

respectively. 
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Figure 9    Comparison of survival curves of Ventilator Associated  Pneumonia   

                   by multidrug-resistant Acinetobacter baumannii in patients who    

                   received antibiotic  sulfonamide drug group (p=0.003) 
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The survival rate of Ventilator Associated Pneumonia by multidrug resistant 

Acinetobacter baumannii  ( Detail is shown in Table 9 ) 

 

 

The 7-day survival rates ( 7D-SR) 

 

Gender 

The 7-day survival rates of male patients were 99.32 % and female patients 

were 99.26 %, respectively.   

 

Age 

The 7-day survival rates of patients age group 15-34 years and 75-94 years 

were 100 %.  The 7-day survival rates of patients age group 35-54 years and 55-74 

years were  97.96 % and 98.97 %, respectively. 

 

Diabetes mellitus 

  The 7-day survival rates of patients with diabetes mellitus were 98.57 % and 

patients without  diabetes mellitus were 99.52 %, respectively.   

 

Head Injury 

The 7-day survival rates of patients with head injury were 96.43 % and patients 

without  head injury were 98.70 %, respectively.   

 

Tracheostomy  

The 7-day survival rates of patients with tracheostomy were 98.59 % and 

patients without  tracheostomy were 98.54 %, respectively.   
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Anti - psuedomonal penicillin drug group 

The 7-day survival rates of patients who received  antibiotic-psuedomonal 

penicillin drug group were 97.73 % and patients who not  received antibiotic-

psuedomonal penicillin drug group  were 97.78 %, respectively.   

 

Sulfonamide drug group 

 The 7-day survival rates of patients who received  antibiotic  sulfonamide drug 

group were 100 % and patients who not  received  antibiotic  sulfonamide drug group 

 were 98.63 %, respectively.   
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The 14-day survival rates ( 14D-SR) 

 

Gender 

The 14-day survival rates of male patients were 93.81 % and female patients 

were 98.44 %, respectively.   

 

Age 

The 14-day survival rates of patients’ age group 15-34, 35-54, 55-74, and 75-

94  years  were  96.67 %, 92.10 % , 93.86 %  and 100 %, respectively. 

 

Diabetes mellitus 

  The 14-day survival rates of patients with diabetes mellitus were 96.90 % and 

patients without  diabetes mellitus were 95.91 %, respectively.   

 

Head Injury 

The 14-day survival rates of patients with head injury were 92.72 % and 

patients without  head injury were 96.17 %, respectively.   

 

Tracheostomy  

The 14-day survival rates of patients with tracheostomy were 95.56 % and 

patients without  tracheostomy were 95.01 %, respectively.   

 

Antibiotic Therapy 

 Anti-psuedomonal penicillin drug group 

The 14-day survival rates of patients who received  antibiotic anti-

psuedomonal penicillin drug group were 90.91 % and patients who not  received 

antibiotic-psuedomonal penicillin drug group  were 86.67 %, respectively.   

 

 

 

 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Public Health) / 61 
 
 
Sulfonamide drug group 

 The 14-day survival rates of patients who received  antibiotic  sulfonamide 

drug group were 100 % and patients who not  received  antibiotic  sulfonamide drug 

group  were 89.41 %, respectively.   
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The 21-day survival rates ( 21D-SR) 

 

Gender 

The 21-day survival rates of male patients were 83.56 % and female patients 

were 93.90 %, respectively.   

 

Age 

The 21-day survival rates of patients’ age group 15-34, 35-54, 55-74, and 75-

94 years  were  90.02 %, 79.62 % , 88.01 %  and 98.31 %, respectively. 

 

Diabetes mellitus 

  The 21-day survival rates of patients with diabetes mellitus were 93.96 % and 

patients without  diabetes mellitus were 86.57 %, respectively.   

 

Head Injury 

The 21-day survival rates of patients with head injury were 84.99 % and 

patients without  head injury were 86.76 %, respectively.   

 

Tracheostomy  

The 21-day survival rates of patients with tracheostomy were 93.99 % and 

patients without  tracheostomy were 84.86 %, respectively.   

 

Anti - psuedomonal penicillin drug group 

The 21-day survival rates of patients who received  antibiotic-psuedomonal 

penicillin drug group were 84.09 % and patients who not  received antibiotic-

psuedomonal penicillin drug group  were  68.89 %, respectively.   

 

Sulfonamide drug group 

 The 21-day survival rates of patients who received  antibiotic  sulfonamide 

drug group were 75.00 % and patients who not  received  antibiotic  sulfonamide drug 

group were 78.82 %, respectively.   
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The 28-day survival rates ( 28D-SR) 

 

Gender 

The 28-day survival rates of male patients were 64.01 % and female patients 

were 83.20 %, respectively.   

 

Age 

The 28-day survival rates of patients’ age group 15-34, 35-54, 55-74, and 75-

94  years  were  71.07 %, 60.66 % , 85.91 %  and  84.43 %, respectively. 

 

 

 

 

Diabetes mellitus 

  The 28-day survival rates of patients with diabetes mellitus were 90.83 % and 

patients without  diabetes mellitus were 68.08 %, respectively.   

 

Head Injury 

The 28-day survival rates of patients with head injury were 61.66 % and 

patients without  head injury were 77.43 %, respectively.   

 

Tracheostomy  

The 28-day survival rates of patients with tracheostomy were 79.46 % and 

patients without  tracheostomy were 70.28 %, respectively. 

 

Anti - psuedomonal penicillin drug group 

The 28-day survival rates of patients who received  antibiotic-psuedomonal 

penicillin drug group were 72.73 % and patients who not  received antibiotic-

psuedomonal penicillin drug group  were 40.00 %, respectively.   
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Sulfonamide drug group 

 The 28-day survival rates of patients who received  antibiotic  sulfonamide 

drug group were 50.00 % and patients who not  received  antibiotic  sulfonamide drug 

group were 58.82 %, respectively.   
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Table 9   Univariate analysis of survival time of  Ventilator Associated   

    Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients  

    by using the Kaplan-Meier and the log-rank test 

 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day

  
 

        

 
Median 
Survival 
(days) 

 

 
 
 

p** 
 

 
 

Baseline Characteristics    

Gender 
 

            0.011** 

male 
 

44 99.32 93.81 83.56 64.01 41   

female 
 

45 99.26 98.44 93.90 83.20 56    

       

Age group (Years)                           0.009** 

15-34 
 

14 100 96.97 90.02 71.07 41   

35-54 
 

16 97.96 92.10 79.62 60.66 
         

28    

55-74 
 

33 98.97 93.89 88.01 85.91 56    

75-94 
 

26 100 100 98.31 84.43       62    
  

              
 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Table 9   Univariate analysis of survival time of  Ventilator Associated   

                Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients 

    by using the Kaplan-Meier and the log-rank test (continued) 

 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day 

 
 

        

 
Median 
Survival 
(days) 

 

 
 

p** 
 
 

 

Medial  Characteristics 
 
Severity of illness   

 
               0.171 

SIC 2 
 

9 100 100 100 94.74     74   

SIC 3 
 

67 99.54 97.02 90.31 72.98      43    

SIC 4 
 

13 95.24 89.19 72.32 66.29      35    
 
Underlying  disease                                                      0.280 

None 
 

12 97.96 94.19 90.42 71.59        42 
           

          Yes  
 

77 99.56 95.70 88.86 75.53       51 

DM 
 

          
 

0.016**

None 
 

67 99.52 95.91 86.57 68.08       41 

Yes 
 

22 98.57 96.90 93.96 90.83       68 

HT 
 

              0.921 

None 
 

39 99.26 97.34 88.96 70.65 
 

      41 

Yes 
 

50 99.17 94.31 84.04 82.39       49 

              
 

              
 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Table 9   Univariate analysis of survival time of  Ventilator Associated   

   Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients  

   by using the Kaplan-Meier and the log-rank test (continued) 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day 

 
 

        

 
Median  
Survival 
(days) 

 
 
 

p** 
 

 
 
Head Injury           0.045**

None 
 

74 98.70 96.17 86.76 77.43 49   

Yes 
 

15 96.43 92.72 84.99 61.66 35    

COPD 
 

           0.824

None 
 

86 99.25 96.32 88.89 74.88 46   

Yes 
 
3 100 93.33 93.33 74.67 104    

Chest injury             0.593

None 
 

86 99.65 96.03 88.72 75.37 46   

Yes 
 
3 100 100 100 83.33 33    

Respiratory failure          0.234

None 
 

61 99.59 96.77 89.26 76.59 48   

Yes 
 

28 97.96 90.83 88.08 69.29 46    
Renal failure            0.693

None 
 

71 99.61 96.57 89.85 75.65 46   

Yes 
 

18 93.55 89.30 75.41 70.38 43    

                
 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Table 9   Univariate analysis of survival time of  Ventilator Associated   

    Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients 

    by using the Kaplan-Meier and  the log-rank test (continued) 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day 

  
 

        

 
Median 
Survival 
(days) 

  

p** 
 

 

Wound 
 

               0.053 

None 
 

44 99.30 93.93 83.11 70.87 43   

surgical 
wound 

 
 

22 100 98.63 95.36 76.63 45    

decubitus 
ulcer 

 
 

18 100 95.45 90.43 90.43 81    

lacerated 
wound 

 
 
5 100 100 83.33 66.67 25    

 
Prior antibiotic          

             
      0.622 

None 
 

53 99.59 96.83 88.50 75.85 48   

Yes 
 

36 100 92.34 90.29 73.54 43    

Prior infection  
 
   

                          
                                 0.512 

None 

 
 

78 96.04 84.26 77.20 67.37 27   

Yes 

 
 

11 97.14 93.79 88.28 81.97 56    

 
         

 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Table 9     Univariate analysis of survival time of  Ventilator Associated   

      Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients      

     by using the Kaplan-Meier and the log-rank test (continued) 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day 

  
 

       

 
Median 
Survival 

(day) 
  

p** 
 
 

Treatment factors      

Tracheostomy           
        

0.038**

None 
 

44 98.54 95.01 84.86 70.28 43  

Yes 
 

48 98.59 95.56 93.99 79.46 49  
 
Nebulizer          

  
0.471 

None 
 

20 99.07 97.47 87.81 71.28 45  

Yes 
 

69 98.82 94.50 88.27 76.06 48  

ICD         0.575 

None 
 

86 98.89 96.02 88.76 74.71 46  

Yes 
 
3 80.00 80.00 80.00 40.00 45  

Stress  ulcer  prophylaxis      
 
                                         0.536 

Ranitidine 
 

36 98.08 91.73 88.05 69.38         46  

 Losec   
17 97.78 91.11 87.31 69.45        45  

Sucrulfate 
 
2 93.33 93.33 84.85 84.85        53  

        
 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Table 9   Univariate analysis of survival time of  Ventilator Associated                   

               Pneumonia by multidrug-resistant Acinetobacter baumannii patients  

              by using the Kaplan-Meier and the log-rank test (continued) 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day 

  
 

        

 
Median 
Survival 

(day) 
  

p** 
 

 

Antibiotic group                 

Penicillin   
 

            0.441 

  None 
 

69 100 89.86 79.71 57.97 37   

Yes 
 

20 95.00 90.00 70.00 55.00 31    

Anti-psuedomonal  penicillins         
   

0.002**

  None 
 

45 97.78 86.67 68.89 40.00 27    

Yes 
 

44 97.73 90.91 84.09 72.73 46   

Cephalosporin              

 
  
0.647

None 
 

15 93.33 73.33 60.00 53.33 28    

Yes 
 

74 98.65 91.89 79.73 60.81 36   

Aminoglycoside 
 

             

None 
 

61 95.08 88.52 70.49 49.18 28  0.006 

Yes 
 
28 96.43 92.83 85.71 75.00 45    

 
 

              
 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Table 9    Univariate analysis of survival time of  Ventilator Associated   

                Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients  

                by using the Kaplan-Meier and the log-rank test (continued) 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day

 

 
       

 
Median 
Survival 

(day) 
  

 
p** 

 
 

Antibiotic group                 

Meropenem           

None 
 

60 98.33 91.67 75.00 51.67 29   0.232 

Yes 
 

29 96.55 93.10. 86.21 68.97 43  
Vancomycin( Polypeptide) 

          0.792 

  None 
 

85 98.82 89.41 76.47 55.29 33   

Yes 
 

 4 100 100 100 75.00 39    

Sulfonamide 
 

           
   

0.003** 

  None 
 

73 98.63 89.67 75.34 53.42 31    

Yes 
 

16 100 100 87.50 75.00 53   
Macrolides  
             

 
  .844 

None 
 

85 98.82 89.41 78.82 58.82 35    

Yes 
 

 4 100 100 75.00 50.00 20   

 
 

             
 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Table 9    Univariate analysis of survival time of  Ventilator Associated   

               Pneumonia  by multidrug-resistant Acinetobacter baumannii  patients               

                 by using the Kaplan-Meier and the log-rank test (continue) 

     
Survival rate at 

   

Variables 
 

n 7 day 14 day 21 day 28 day 

  
 

        

 
Median 
Survival 

(day) 
  

p** 
 
 

Department 
 

            0.519 

   Medical  
 

61 98.23 94.66 86.83 78.48 49   

   Surgical 
 

24 98.31 96.52 86.96 66.79 35    
   
Orthopedic 

 
4 100 100 85.71 35.71 72    

Ward             
   

0.419 
General   

ward 
 

56 96.93 84.84 69.19 41.93 33    
    Intensive 
    care unit 

 
10  96.15  82.42  61.81 46.36 29    

Private ward  
 

23  97.56  94.08  81.53 54.35  25    

 
 

       
 
Incidence density* = infection rate per 1000 persons-day 
p** = log-rang test (p-value) 
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Part 4    Univariate analysis for relationship between risk  factors and Ventilator        

 Associated  Pneumonia by multidrug-resistant Acinetobacter baumannii              

 by Cox
 , s Proportional Hazard Model( unadjusted).  

 

Personal factors 

Gender 

The gender was significantly associated with survival time. The risk of 

Ventilator Associated  Pneumonia by multidrug-resistant Acinetobacter baumannii  in 

male  was 1.59 times (  HR = 1.59, 95 % CI, 1.040 - 2.450, p = 0.032 ). (Table 10)    

 

Age  
The risk of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii  at the age group of  35-54 years and 55-74 years were  1.96 

times( HR = 1.96, 95%CI, 0.931- 4.163, p = 0.076 ), 0.86 times(  HR = 0.86 95%CI, 

0.458 - 1.617, p = 0.641 ). But, there were not significantly different. Patients who had 

75-94 years was significantly associated with survival time 0.50 times (  HR = 0.50, 

95%CI, 0.258 - 0.968, p = 0.040 ). 

 

Medical factors 

Severity of illness at the time of admission 

The risk of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii  of patients who had  severity of illness level 3 was  1.27 

times(  HR = 1.27,  95%CI, 0.630 - 2.591, p = 0.498 ) of patients who had  severity of 

illness level 2.  In the other level of severity of illness were not significantly different. 

However, severity of illness did not significantly affect survival time ( p = 0.924 ).   
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Known Underlying disease of the patients 

Diabetes mellitus   

Patient who had underlying disease did not significantly affect survival time  

( p = 0.941 ).   In addition, the risk of Ventilator Associated  Pneumonia by multidrug- 

resistant  Acinetobacter baumannii  of patients who had  diabetes mellitus  was 0.54 

times of patients who had  not diabetes mellitus.  There was significantly different  

(  p = 0.016 ). 

 

Chest injury 

Patient who had chest injury was significantly associated with survival time. 

The risk of Ventilator Associated  Pneumonia by multidrug-resistant Acinetobacter 

baumannii  in patient who had chest injury was 4.08 times (  HR = 4.08,  95%CI, 1.252 

-13.310, p = 0.020 ). 

 

Head injury 

   Head injury was significantly associated with survival time. The risk of 

Ventilator Associated  Pneumonia by multidrug-resistant Acinetobacter baumannii  in 

patient who had head injury was 1.75 times (  HR = 1.75, 95%CI, 1.001 – 3.067, p = 

0.050 ). 

  

Prior antibiotic treatment       

  The prior antibiotic treatment   was  not significantly associated with survival 

time ( p = 0.325 ). 

 

Having wound during admission 

Patient who having wound during admission  was not significantly associated 

with  survival time of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii. ). In addition, the risk of Ventilator Associated  Pneumonia 

by multidrug resistant  Acinetobacter baumannii  of patients who had surgical wound, 

decubitus ulcer and lacerated wound  were 0.96, 0.75 and 1.41 times. 
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Prior-infection 

The risk of Ventilator Associated Pneumonia by multidrug-resistant 

Acinetobacter baumannii  of patients who had  prior-infection  was  0.41 times of 

patients who had  not prior-infection.There was not significantly different ( p = 0.245 ). 

 

Treatment  Factor 

Tracheostomy,  Nebulizer, Inter costal drainage  

The Tracheostomy, Nebulizer, and Inter costal drainage were  not  significantly 

affect survival time of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii  ( p = 0.875, 0.145 and 0.553 ). 

   

Stress ulcer prophylaxis 

The risk of Ventilator Associated Pneumonia by multidrug-resistant 

Acinetobacter baumannii  of patients who received ranitidine was  1.07 times( HR = 

1.07,  95%CI, 0.255 - 4.498, p = 0.926 ) of patients who were not received stress ulcer 

prophylaxis. In the other stress ulcer prophylaxis were not significantly different. 

However,  stress ulcer prophylaxis did not significantly affect survival time 

 (p = 0.947 ).   

   

 Antibiotic drug group therapy 

Penicillin 

Patient who received antibiotic penicillin drug group were significantly 

associated with  survival time of Ventilator Associated  Pneumonia by multidrug- 

resistant Acinetobacter baumannii . The risk of Ventilator Associated  Pneumonia by 

multidrug resistant Acinetobacter baumannii  of patients who received penicillin drug 

group was  1.87 times(  HR = 1.87, 95%CI, 1.038 – 3.399, p = 0.037 ). 
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Anti-psuedomonal  penicillins 

Patient who received anti-psuedomonal  penicillins drug group were 

significantly associated with  survival time of Ventilator Associated  Pneumonia by 

multidrug-resistant Acinetobacter baumannii. And the risk of Ventilator Associated  

Pneumonia by multidrug-resistant Acinetobacter baumannii  of patients who received 

antibiotic-psuedomonal penicillin drug group  was  0.46 times (HR = 0.46, 95%CI, 

0.274 – 0.794, p = 0.005 ).  

 

Cephalosporin 

Patient who received cephalosporin drug group were not significantly 

associated with survival time of Ventilator Associated  Pneumonia by multidrug- 

resistant Acinetobacter baumannii ( p = 0.661 ). 

 

Aminoglycoside 

The risk of Ventilator Associated Pneumonia by multidrug-resistant 

Acinetobacter baumannii  of  patients who received aminoglycoside drug group  was  

0.91 times ( HR = 0.91, 95%CI, 0.875 – 0.991, p = 0.025 ) of  patients who did not  

received aminoglycoside drug group.   

 

Meropenem 

Patient who received meropenem drug group were significantly associated 

with  survival time of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii. And the risk of Ventilator Associated  Pneumonia by 

multidrug-resistant Acinetobacter baumannii  of patients who received meropenem 

drug group  was  1.78 times ( HR = 1.78, 95%CI, 1.667 – 1.906, p = < 0.001 ).  

 

Vancomycin(  Polypeptide) 

The risk of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii  of  patients who received vancomycin drug group  was  2.66 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Public Health) / 77 
 
 
times ( HR = 2.66, 95%CI, 2.297 – 3.084, p = < 0.001) of  patients who did not  

received vancomycin drug group. 

 

Sulfonamide 

Patient who received sulfonamide drug group were significantly associated 

with  survival time of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii. And the risk of Ventilator Associated  Pneumonia by 

multidrug-resistant Acinetobacter baumannii  of patients who received sulfonamide 

drug group  was  0.80 times ( HR = 0.80, 95%CI, 0.755 – 0.864, p = < 0.001 ).  

 

Macrolides  

Patient who received macrolides drug group were not significantly associated 

with  survival time of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii ( p = 0.200 ). 

 

Hospital Environment Factor 

Study sites ( Department ) 

The surgical department of  patient  was  significantly associated with survival 

time.  The risk of Ventilator Associated  Pneumonia by multidrug-resistant 

Acinetobacter baumannii  in patient who admitted  in surgical department was 1.90 

times  of patient who admitted  in medical department  (HR = 1.90, 95%CI, 1.153 – 

3.112 , p = 0.012 ). And patient who admitted  in orthopedic department was not 

significantly different.  

 

Ward 

 Ward sector  were  significantly associated with survival time (  p < 0.001 ). 

In addition, the risk of Ventilator Associated  Pneumonia by multidrug-resistant  

Acinetobacter baumannii  of patients who admitted  in general ward and intensive care 

unit were  1.30 times and  0.48 times of patients who admitted  in private ward.  There 

were significantly different. 
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Table 10     The relationship between other factors and survival time 

        by Cox ,s Proportion Hazard Model ( unadjusted). 

 

   Variables      n        HR             95%CI of HR    P-value 

Gender 
    

 

female 
 

45 1    

male 
 

44 1.59 1.040 - 2.450 0.032*  

Age group (Years)       

15-34 
 

14 1    

35-54 
 

16 1.96  0.931- 4.163 0.076 

55-74 
 

33 0.86 0.458 - 1.617 0.641  

75-94 
 

26 0.50 0.258 - 0.968 0.040* 
 
Severity of illness      

SIC 2 
 
9 1    

SIC 3 
 

67 1.27 
 

0.630 - 2.591 0.498 

SIC 4 
 

13 1.19 0.505 - 2.843  0.682 

Underlying  disease      

None 
 

12 1  
 

 

Yes 
 

77 0.97 0.525 - 1.810 
 

0.941 

DM 
   

 

None 
 

67 1    

Yes 
 

22 0.55 0.334 - 0.894  0.016* 
     

 

 

 

HR = Hazard ratio  

* Statistical significant at ά < 0.05
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Table 10     The relationship between other factors and survival time 

        by Cox ,s Proportion Hazard Model ( unadjusted) (continued). 

 

   Variables      n        HR             95%CI of HR           P-value 

HT 
 

   

None 
 

39 1    

Yes 
 

50 1.05 0.691 - 1.614  0.802 
 
Head Injury  

 
     

None 
 

74 1     

Yes 
 

15 1.75 0.999 -3.067 0.050*  

COPD 
 

     

None 
 

86 1     

Yes 
 
3 0.81 0.253 - 2.597 0.725  

Chest injury  
 

     

None 
 

86 1     

Yes 
 
3 4.08 1.252 - 13.310 0.020*  

Respiratory failure      

None 
 

61 1     

Yes 
 

28 1.17 0.744 - 1.841  0.495 

Renal failure       

None 
 

71 1     

Yes 
 

18 1.20 0.715 -2.026 0.485 
     

 

 

 

 

HR = Hazard ratio  

* Statistical significant at ά < 0.05
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Table 10     The relationship between other factors and survival time  

                    by Cox ,s Proportion Hazard Model ( unadjusted) (continued). 

 

    Variables      n        HR             95%CI of HR    P-value 

Wound 
 

   

None 
 

44 1     
surgical 
wound 

 
22 0.96 0.456 - 1.272  0.865  

decubitus ulcer 
 

18 0.75 0.320 – 1.236  0.221 
lacerated 
wound 

 
5 1.41 0.719 - 4.628  0.416 

 
Prior antibiotic      

None 
 

53 1     

Yes 
 

36 1.24 0.808 - 1.905 
 

0.325 
 
Prior infection    

None 
 

78 1   

Yes 
 

11 0.41 0.219 - 1.776 
 

0.245 

Tracheostomy 
 
    

None 
 

44 1     

Yes 
 

48 0.96 0.629 - 1.484 0.875  
 
Nebulizer  

 
      

None 
 

20 1    

Yes 
 

69 0.67 0.400 -1.144 0.145  
     

 

 

 

 

HR = Hazard ratio  

* Statistical significant at ά < 0.05 
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Table 10     The relationship between other factors and survival time 

                   by Cox ,s Proportion Hazard Model ( unadjusted) (continued). 

 

   Variables      n        HR             95%CI of HR    P-value 

Stress  ulcer  prophylaxis       

Ranitidine 
 

36 1     

Losec  
17 1.09 0.651 - 1.823  0.740 

Sucralfate 
 
2 0.96 0.513 - 1.804 

 
0.916 

ICD  
  

 

None 
 

86 1     

Yes 
 
3 1.42 0.447  - 4.515 0.553  

Group of antibiotic    

Penicillin 
   

 

  None 
 

69 1    
 

Yes 
 

20 1.87 1.038 – 3.399 0.037 * 
Anti-psuedomonal  penicillins     

  None 
 

45 1     

Yes 
 

44 0.46 0.274 – 0.794 0.005* 

Cephalosporin 
 

     

None 
 

15 1    

Yes 
 

74 0.86 0.439 – 1.687 0.661   
 

 
 

   
 

 

 

 

 

HR = Hazard ratio  

* Statistical significant at ά < 0.05 
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Table 10     The relationship between other factors and survival time 

                   by Cox ,s Proportion Hazard Model ( unadjusted) (continued). 

 

     Variables      n        HR             95%CI of HR           P-value 

Group of antibiotic     

Aminoglycoside 
 

   

None 
 

61 1   

Yes 
 

28 0.91 0.875– 0.991 0.025*  
Meropenem    

 

  None 
 

60 1    
 

Yes 
 

29 1.78 1.667 – 1.906 
< 

0.001* 
Vancomycin(  Polypeptide) 

    

 None 
 

85 1     

Yes 
 
4 2.66 2.297 – 3.084 

< 
0.001* 

Sulfonamide 
 

     

None 
 

73 1    

Yes 
 

16 0.80 0.755 – 0.864 
< 

0.001* 

Macrolides  
 

   

None 
 

85 1   

Yes 
 

  4 0.44 0.131– 1.532 0.200   

     
      

 

 

 

 

 

HR = Hazard ratio  

* Statistical significant at ά < 0.05 
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Table 10     The relationship between other factors and survival time  

                    by Cox ,s Proportion Hazard Model ( unadjusted) (continued). 

 

   Variables      n        HR             95%CI of HR     P-value 

 
Department    

Medical 
 

61 
 
1  

 

Surgical 
 

24 
 

1.90 1.153 - 3.112 
 

0.012* 

      Orthopedic                 4 
 

0.85 0.306 – 2.360 0.755 

Ward     

Private ward 23 1  
 

General ward 56 1.30 1.222 – 1.398 < 0.001* 
Intensive care 

unit 10 0.48 0.430 – 0.546 < 0.001* 

     
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HR = Hazard ratio  

* Statistical significant at ά < 0.05 
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Part 5   Multivariate Analyses of the relationships between independent factors 

and survival time by Cox
 , s Proportional Hazard Model.(Detail is shown in Table 11) 

 

 Cox proportional hazard regression analysis was used to demonstrate adjusted 

risk to develop Ventilator Associated  Pneumonia  by multidrug resistant 

Acinetobacter baumannii among significant factors from univariate analysis which 

were gender, age, diabetes mellitus, head injury, chest injury, antibiotic drug group : 

penicillin, anti-psuedomonal  penicillin , aminoglycoside, meropenem, vancomycin(  

Polypeptide), sulfonamide, ward and department. 

The factors were significantly associated with survival time ( p < 0.05 ) base on 

multivariate analysis of gender, tracheostomy, antibiotic drug group : cephalosporin ,  

aminoglycoside , meronem , vancomycin(  polypeptide), ward and department. 

(Table 11 ) 

 

Gender 

The risk of Ventilator Associated  Pneumonia by multidrug resistant 

Acinetobacter baumannii  in male was significantly different when compared to 

female (  HR =  2.26, 95%CI, 1.209 - 4.237, p = 0.011 ). 

 

Tracheostomy 

The risk to develop Ventilator Associated  Pneumonia by multidrug resistant 

Acinetobacter baumannii  of patients who on tracheostomy tube was significantly 

different  when compared with patients who did not receive tracheostomy tube (  HR = 

0.20, 95%CI, 0.091 - 0.459, p  < 0.001 ). 
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Antibiotic drug group therapy 

Cephalosporin 

Risk to develop Ventilator Associated  Pneumonia by multidrug resistant 

Acinetobacter baumannii in patients who received cephalosporin drug group were 

significantly when compared with patients who did not received cephalosporin drug 

group (  HR = 1.49, 95%CI, 1.318 – 1.701, p  < 0.001 ). 

 

Aminoglycoside 

The risk of Ventilator Associated  Pneumonia by multidrug resistant 

Acinetobacter baumannii  of  patients who received aminoglycoside drug group  was  

0.91 times ( HR = 0.23, 95%CI, 0.875 – 0.991, p  < 0.001 ) of  patients who did not  

received aminoglycoside drug group.   

 

Meropenem 

Patient who received meropenem drug group were significantly different. 

 And the risk of Ventilator Associated  Pneumonia by multidrug resistant 

Acinetobacter baumannii  of patients who received meropenem drug group  was  4.51 

times ( HR = 4.51, 95%CI, 4.076 – 4.999, p < 0.001 ).  

 

Vancomycin(  Polypeptide) 

The risk of Ventilator Associated  Pneumonia by multidrug resistant 

Acinetobacter baumannii  of  patients who received vancomycin drug group  was  2.66 

times ( HR = 4.19, 95%CI, 3.349 – 5.245, p = < 0.001) of  patients who did not  

received vancomycin drug group. 

 
 
Study sites (Department) 

There was risk to develop Ventilator Associated  Pneumonia  by multidrug 

resistant Acinetobacter baumannii  in patients who admission in surgical department 

when compared with patients who admission in medical department( HR 4.32, 95%CI, 
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0.197 – 15.616, p =  0.025 ), significantly. And patient who admitted  in orthopedic 

department was not significantly different. .  

Ward 

The risk of Ventilator Associated  Pneumonia by multidrug resistant  

Acinetobacter baumannii  of patients who admitted  in general ward was 2.10 times of 

patients who admitted  in private ward.  There were significantly different ( HR = 2.10, 

95%CI, 0.811 – 1.187, p = < 0.001). And patient who admitted in intensive care unit 

was not significantly different. .  
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Table 11    Multivariate analysis of the relationship between other factors and    

                   survival time  by Cox ,s Proportion Hazard Model. 

 

    Variables               n         HR          95%CI of HR     P-value 

Gender        

female 45 1.00   

male 44 2.26 1.209 - 4.237  0.011 

Tracheostomy        

None 44 1.00   

Yes 48 0.20 0.091 - 0.459 
 

< 0.001 

Cephalosporin 
 

     

None 
 

15 1    

Yes 
 

74 1.49 1.318 – 1.701 < 0.001*

Aminoglycoside 
 

   

None 
 

61 1   

Yes 
 

28 0.23 0.208 – 0.259 < 0.001*
Meronem    

 

  None 
 

60 1    
 

Yes 
 

29 4.51 4.076 – 4.999 < 0.001*
Vancomycin(  Polypeptide) 

    

 None 
 

85 1     

Yes 
 
4 4.19 3.349 – 5.245 < 0.001*

 
   

 

HR = Hazard ratio, adjusted for all variables in Table 11 

   Statistical significant at ά < 0.05  
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Table 11     Multivariate analysis of the  relationship between other factors and  

                    survival time  by Cox ,s Proportion Hazard Model (continued) 

 

       Variable           Number     HR                     95%CI              P-value 

 
Department     

Medical 
 

61 1.00   

Surgical 
 

24 4.32 0.197 - 12.616 0.025* 

Orthopedic 
 
4 2.28 0.025 – 1.282 0.452 

 
Ward     

Private ward 23 1   

General ward 56 2.10 1.847 – 2.392 < 0.001* 
Intensive care 

unit 10 0.981 0.811 – 1.187 0.844 

     
 

HR = Hazard ratio, adjusted for all variables in Table 11 

   Statistical significant at ά < 0.05 
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CHAPTER   V 

DISCUSSIONS 
 

 

Ventilator associated pneumonia is a common complication of mechanical 

ventilation which increases risks of mortality, morbidity, and costly for medical 

management(17). Acinetobacter baumannii which has emerged as a causal pathogen 

was frequently found in the sputum collected from patients who were suffering with 

ventilator associated  pneumonia(10,11). Multidrug-resistant  Acinetobacter baumannii   

has been reported worldwide in recognition as one of the most difficult to control and 

treatment of healthcare-associated infections(7).  A. baumannii, a clinically specific 

species has a tendency of cross-transmission, particularly in the intensive care units 

(ICUs), where numerous outbreaks are encountered (12, 13, 16).  

This cohort study aimed to determine the incidence of ventilator–associated 

pneumonia (VAP) caused by multidrug-resistant  Acinetobacter baumannii and  risk 

factors of multidrug-resistant Acinetobacter baumannii  infection among 507 intubated 

patients enrolled in Nakhon Pathom Hospital of Nakhon Pathom Province during  

December 2005 to October 2006.   
The incidence of VAP ranges from 10%to 65% of intubated patients depending 

on the risk factors(2).  In this study, the incidence of ventilator associated pneumonia 

by multidrug-resistant Acinetobacter baumannii was 17.55%, and the incidence 

density of ventilator associated pneumonia by multidrug-resistant Acinetobacter 

baumannii was 21.75 per 1,000 person-days and 30.62 per 1,000 ventilator days. 

Respiratory infections due to Acinetobacter in mechanically ventilated patients in ICU 

were also high at JIPMER hospital (44.7%) during 1996-1997 (Dutta TK, unpublished 

data). One of the most recent study revealed that Acinetobacter spp. was responsible 

for 35% of ventilator associated pneumonia (VAP).  

About 57% of VAP caused by multidrug-resistant agents were found within 7 

days after initiation of mechanical ventilation, and in 80% of late VAP.  The median 

survival time of ventilator associated pneumonia, by multidrug-resistant Acinetobacter 
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baumannii, was 46 days. The over all 7, 14, 21 and 28-days survival rates were about 

98.92%, 96.16%, 89.13%, and 74.87%, respectively.  From The study of infectious 

control and prevention of Nakhon Pathom Hospital, there is a good structure of 

infectious control and prevention system.  There is supportive from the administrator 

of the hospital, over decades, for the development of infectious control and prevention 

which is correspondent to the CDC recommendation, about infectious control of   

Acinetobacter baumannii, that emphasized on strict standard precaution especially a 

hand washing, environmental surface cleaning, will decrease spread of organisms 

dramatically(21)      
This study included patient demographic factors such as gender, age, 

underlying disease, severity of illness, wounds, method of treatment such as invasive 

procedures, stress ulcer prophylaxis, antibiotic therapy and environment factors. The 

factors such as gender, age, diabetes mellitus, head injury, tracheostomy, antibiotic 

anti-psuedomonal penicillins drug group and antibiotic sulfonamide drug group were 

found significantly influence the survival rate( p < 0.05).  

The survival time of the patients who were suffering with ventilator associated 

pneumonia caused by multidrug-resistant Acinetobacter baumannii among age group 

75- 94 years was significant different in comparison with the patients among age 

group 15-34 years. Another factor, the patient with underlying disease such as diabetes 

mellitus was found significant association with Ventilator Associated Pneumonia 

caused by multidrug-resistant Acinetobacter baumannii (p < 0.05). The elderly and 

those patients who were suffering with diabetes mellitus were at high risk for infection 

because of the susceptibility and low immune system. 

In this study found that there were a group of patients who were complicated 

with diabetes mellitus had not had ventilator associated pneumonia caused by 

multidrug-resistant Acinetobacter baumannii. The data supported that those patients 

received 2 antibiotic drugs combination treatment, and almost every patient received 

aminoglycosides drug group. Therefore, this study could be concluded that the 

aminoglycosides drug group could be used for prevention of ventilator associated 

pneumonia caused by multidrug-resistant Acinetobacter baumannii significantly.      
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In this study, tracheostomy has been proven for prevention of ventilator 

associated pneumonia cause by multidrug-resistant Acinetobacter baumannii 

effectively.  Contrary, the study of Siham Mahgoub et al concluded that tracheostomy 

was a risk factor for highly resistant Acinetobacter baumannii infection (p < 0.01).  

Another study of Manuel W, Mah et al. concluded that tracheostomy was a relatively 

strong risk factor for Acinetobacter baumannii acquisition; but in long term ventilator 

dependent, the effect of tracheostomy was less important because duration of 

ventilator dependent becomes an important  factor  itself. 

The other factors which could predict the probabilities of survival time were 

head injury and chest injury. Zhou P et al, found injury was a risk of VAP due to 

Acinetobacter baumannii in patients with head trauma (OR=2.8, CI: 1.78 to 4.66).  

The study of an outbreak of pan-drug resistant Acinetobacter baumannii in surgical 

intensive care unit, and the patients who had injury(13) found that the risk of ventilator 

associated pneumonia by multidrug resistant Acinetobacter baumannii in surgical and 

orthopedic department were 1.30 times and 0.48 times of  medical department, 

respectively, and there were significantly different of risk (p < 0.001).  The previous 

study indicated that the majority of head injury patients are risky for aspiration due to 

loss of gag reflex and intrinsic aspiration prevention mechanisms, which are 

susceptible to pneumonia more than others, so they should be assessed and monitored 

closely to prevent multidrug resistant Acinetobacter baumannii.  
Antimicrobial agents are the significant risk factor for multidrug resistant 

nosocomial infection. The risks are varied among different kinds of antibiotic as in 

some studies (11,14, 16, 29).  Cox, s Proportional Hazard Model, of the risk of 

Ventilator Associated Pneumonia caused by multidrug-resistant Acinetobacter 

baumannii nosocomial infection, were antimicrobial used such as antibacterial 

penicillin drug group and anti-pseudomonal penicillin drug group(HR= 1.87 and 0.46 ).  

  The multivariate analysis indicated the association among antibiotic drug 

groups such as: cephalosporins, aminoglycosides, meronem and vancomycin 

(polypeptide). Some reports found the association between previous used of third 
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generation cephalosporins and the development of multidrug-resistant Acinetobacter 

baumannii nosocomial infection (14, 30, 31).  Gruoon D. et al, concluded that a 

program of antibiotic strategic control, to restricted use of ceftazidime and 

ciprofloxacin in patients who admitted in ICU, was able to minimize the incidence of 

VAP caused by potential antibiotic resistant microorganisms significantly, which was 

corresponding to this study, resulted in correlation between cephalosporin used and the 

incidence of infection.  There was a study concluded that the previous exposure of 

tienem was associated with the isolation of imipenem resistant strain organisms (OR= 

4), which is corresponding to the finding of this study that the use of tienem was 

associated with the infection. In our study found that aminoglycosides therapy was 

effective for the treatment of multidrug-resistant Acinetobacter baumannii nosocomial 

infection (17).  

 The study of antibiotic used in the mechanical ventilator dependent patients, 

found that the most popular treatment strategy was the usage of only one antibiotic 

drug group or single antibiotic therapy (32.42%), and the second most popular strategy 

was the usage of the combination of two antibiotic drug groups therapy (25.88%).  

There are the recommendations from The American Thoracic Society Documents 

2005 about the initial empirical therapy by the use of the combination antibiotic 

therapy of antipseudomonal cephalosporin, or antipseudomonal cabarpenem, or β-

Lactamase inhibitor, and antipseudomonal fluoroquinolone, or the aminoglycosides 

drug group for ventilator associated pneumonia in patient with late onset disease or 

risk factors for multidrug resistant pathogens, 

 On the other hands, the intubated patients, who were admitted to the general 

in-patients wards, were high risks for infection rather than private room wards.  

According to increased length of stay of patients in the general wards (100 – 120%), 

averagely, and the unlimited patient admissions, and nursing understaffed, could be 

contributed factors to compromise the quality of care. 

 The minimization of the risk for pneumonia, caused by multidrug-resistant 

Acinetobacter baumannii, in mechanical ventilator dependent patients should be 

considered to increase the quality of life for those patients.  The strategies to increase 
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efficacy in patient care, such as: providing sufficient nursing staff, training the 

caregivers, development of the project systematically to improve quality of care for 

mechanical ventilator dependent patients in the general wards, including other 

strategies to minimize infection, which needs attention from the hospital administrator. 
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CHAPTER   VІ 

CONCLUSION AND RECOMMENDATIONS 

 

 
This descriptive cohort study had been performed for the purpose of 

investigating the incidence of multidrug-esistant Acinetobacter baumannii infection 

among mechanical ventilator dependent patients in association with some risk factors 

to multidrug-esistant Acinetobacter baumannii   infection.  The study was performed 

at Nakhon Pathom Hospital, Nakhon Pathom Province, including two intensive care 

units, two surgical wards, three medical wards, and seven private wards.  

The 507 mechanical ventilator dependent patients enrolled in the study during 

December 2005 to August 2006.  The data collection had been performed by 

following-up the patients who were mechanical ventilator dependent.  The event of 

Ventilator Associated Pneumonia was considered after the patients had been intubated, 

until the mechanical ventilator had been taken off, which has been collected from the 

medical records and surveillance forms.  The survival analysis had been used to 

determine the incidence, survival rate, median survival times and risk for the 

development of multidrug-esistant Acinetobacter baumannii infection between the 

study factors. 

Among 507 patients, Ventilator Associated Pneumonia caused by multidrug-

resistant Acinetobacter baumannii was found in 89 cases. An incidence of Ventilator 

Associated Pneumonia caused by multidrugresistant Acinetobacter baumannii was 

17.55% and incidence density was 21.75 per 1,000 person-days and 15.27 per 1,000 

ventilator days with the median survival time 46 days.  Male had slightly higher 

incidence rate than female (23.54 vs 20.23 per 1000 person-days). Most patients were 

in age groups 35-54 years (26.05 per 1000 person-days), the severity of illness was 

level 3 (24.05 per 1000 person-days).  There were 30.51 per 1000 person-days of those 

who had surgery, 23.38 per 1000 person-days of co-blood stream infection and 29.85 

per 1000 person-days prior urinary tract infection). 
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Most of the participants were admitted in surgical department (31.83 per 1000 

person-days). The participants who were retained inter-costal drainage, nebulizer, 

central venous line, and tracheostomy were 26.08, 19.60, 18.86 and 16.60 per 1000 

person-days, respectively. Prior antibiotic therapy was found 17.61 per 1000 person-

days. The majority of the patients received ranitidine and losec, 21.63 and 10.04 per 

1000 person-days, respectively. The incidence density of Ventilator Associated 

Pneumonia caused by multidrug-resistant Acinetobacter baumanni among the 

participants who received antibiotic such as: cloxacillin, cefrom, and unasyn  were  

37.38, 32.65, and 28.57 per 1000 person-days, respectively.  The over all 7, 14, 21 and 

28-days survival rates were about 98.92%, 96.16%, 89.13%, and 74.87%, respectively. 

Kaplan-Meier’s univariate analysis and the log-rank test indicated the 

significance of median survival time between genders, male was higher than female 

(p = 0.032). The age and the survival time was also different significantly(p < 0.001). 

In general, the elderly patients had higher median survival time. The survival time of 

the severity of illness were not different significantly  in level 2, 3,and 4 (p = 0.498).  

The patients who had severity of illness in the level 2 had higher median survival time 

than the other levels. Among patients with underlying disease such as diabetes 

mellitus patients demonstrated significant difference of median survival time (p = 

0.016), and the patients with underlying disease had highier median survival time. 

Wound type was not significant different (p = 0.460). Patients who had previous 

treatment with antibiotic, had lower median survival time .  However, the 21 days 

survival rate among patients who received prior antibiotic treatment were higher than 

those who were not (90.29% and 87.40%, respectively). There were no significant 

differences among patients who had previous infection and co-infection. Previous 

blood stream infection patients had highest median survival time than others.  The 

median survival time of the Invasive procedure and Stress ulcer prophylaxis were not 

significant different. There were significant difference, between Gender, age, diabetes 

mellitus, head injury, tracheostomy, antibiotic anti-pseudomonal penicillin drug group 

and sulfonamide drug group with median survival time in Ventilator Associated  

Pneumonia  by multidrug resistant Acinetobacter baumanni(p < 0.05). 
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According to Cox proportional hazard regression analysis with unadjusted 

factors, the factors such as, gender, age, diabetes mellitus, head injury, chest injury,  

antibiotic drug group : penicillins , anti-psuedomonal  penicillins ,aminoglycoside, 

meropenem, vancomycin (Polypeptide), sulfonamide, wards and department were 

significantly associated with  survival time at 95 % CI. 

Based on multivariate analysis, the factors which were significantly associated 

with survival time (p < 0.05) were gender, tracheostomy, antibiotic drug group: 

cephalosporin, aminoglycoside, meronem, vancomycin (polypeptide), wards and 

departments. The risk of Ventilator Associated Pneumonia caused by multidrug 

resistant Acinetobacter baumannii  in male was significantly different in comparison 

to female (p = 0.011). Tracheostomy has been proven as the effective treatment for  

Ventilator Associated Pneumonia  by multidrug resistant Acinetobacter baumannii (p 

= 0.001). The risk of Ventilator Associated Pneumonia caused by multidrug resistant 

Acinetobacter baumannii  among patients who received therapy with antibiotic drug 

group: cephalosporin, meronem and vancomycin (polypeptide). While the 

aminoglycosides drug group was a protective factor for Ventilator Associated 

Pneumonia caused by multidrug resistant Acinetobacter baumannii (p < 0.05). There 

was a risk for the development of Ventilator Associated Pneumonia caused by 

multidrug resistant Acinetobacter baumannii  in patients who were admitted in the 

surgical department in comparison to the patients who were admitted in the medical 

department (p =  0.025).  There were significant different, of the risk for Ventilator 

Associated Pneumonia caused by multidrug resistant Acinetobacter baumannii, among 

the patients who were admitted  in general wards. 
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Recommendation for implication of the results 

1. The mechanical ventilator dependent patients, who are high risk for the 

development of Ventilator Associated Pneumonia caused by multidrug- 

resistant Acinetobacter baumannii, will present any of the following 

characteristic: Patients who were admitted in the surgical department and in the 

general wards should be considered for the prevention of infection carefully. 

Prior to the exposure of antimicrobials is a predictor group for the development 

of Ventilator Associated Pneumonia caused by multidrug-resistant 

Acinetobacter baumannii should follow the guidelines of American Thoracic 

Society Documents 2005, which focused on the initial empiric therapy for 

ventilator associated pneumonia in patients with late onset disease or risk 

factors for multidrug resistant pathogens.   

2. Tracheostomy has been proven as the effective treatment for ventilator 

associated pneumonia  caused by multidrug resistant Acinetobacter baumannii. 

But, in the long duration of ventilator dependent, the effectiveness of 

tracheostomy was minimized because of the duration of ventilator becomes a 

risk factor itself. 

3. Infection control of MDRAB has been problematic because it can be survived 

on dry surfaces for extended periods of time and may also be spreaded by the 

airborne route. Thus, routine infection control measures such as hand washes 

and contact isolation techniques are mandated.  In spite of those, it may not be 

adequately controlled the spread of MDRAB in hospitals.  In addition to 

routine measures, many experts have successfully utilized special infection 

control measures to manage hospital epidemics and endemics of MDRAB. 

4. These special infection control measures included cohorting of patients, 

equipment, and staff; vigorous cleaning and disinfection of the environment; 

control of antibiotic uses, especially third-generation cephalosporins and 

carbapenems 

5. Surveillance behavior of patients, environmental surfaces, and staff, and 

continuous quality control and education should be implement. 
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Recommendation for the further studies 

 

1. The further study design should be considered on the identification of the type 

of multidrug-resistant Acinetobacter baumannii isolates which is genetically 

characterized by pulse-field gel electrophoresis (PFGE). For a clear 

demonstration of the epidemiology and risk factors may varies in the different 

cloning.  

2. The future study in mechanical ventilator dependent patients who are high risk 

for the development of Ventilator Associated Pneumonia caused by multidrug- 

resistant Acinetobacter baumannii should be emphasized in order. 

3. Future hospital research projects about costs of patients can be demonstrated 

with, multidrug-resistant Acinetobacter baumannii should be studied, because of 

the longer and expensive antibiotic courses, more patient-days and/or other 

hospital complications. 
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เอกสาร จธ 4.1 
 
 

เอกสารชี้แจงการวิจัยแกผูยินยอมตนใหทําการวิจัย 
( Information sheet)  

 
การวิจัยเรื่อง     

ปจจัยที่มีผลตอการติดเชื้ออะซินิโตเบาแมนนิไอที่ด้ือตอยาปฏิชีวนะหลายชนิดในผูปวยที่ใส

ทอชวยหายใจ  ในโรงพยาบาลนครปฐม  จังหวัดนครปฐม 

 

สถานที่ทําการวิจัย   

หอผูปวยอายุรกรรม, หอผูปวยศัลยกรรม, หนวยอภิบาลอายุรกรรม, หนวยอภิบาล

ศัลยกรรมและ หอผูปวยพิเศษ โรงพยาบาลนครปฐม  จังหวัดนครปฐม 

 

หัวหนาโครงการและผูรวมโครงการ   ตามรายละเอียด  ดังน้ี 

ชื่อผูวจิัยหลัก  นางพัฒนา  เลอศักดิ์สมบัติ  

นักศึกษาหลักสูตรวิทยาศาสตรมหาบัณฑิต สาขาเอกโรคติดเช้ือและวิทยาการระบาด 

ภาควิชาระบาดวิทยา เลขประจาํตวันักศึกษา 4737293 PHPH/M 

สถานที่ปฏิบัตงิาน กลุมการพยาบาล โรงพยาบาลนครปฐม  จังหวัดนครปฐม 
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ภาควิชาระบาดวิทยา คณะสาธารณสุขศาสตร มหาวิทยาลัยมหิดล 

 

กรรมการผูควบคุมวิทยานิพนธ 

รศ. กุลยา  นาคสวัสดิ์   

คุณวุฒิ  D.D.S., M.P.H. (Urban Health), M.Sc. (Medical Epidemiology) 

ตําแหนงทางวชิาการ รองศาสตราจารย 

ภาควิชาระบาดวิทยา คณะสาธารณสุขศาสตร มหาวิทยาลัยมหิดล 

 

กรรมการผูควบคุมวิทยานิพนธ 

รศ. กนกรัตน  ศิริพานิชกร  

คุณวุฒิ  B.Sc.(Physiotherapy), M.D., M.P.H. 

ตําแหนงทางวชิาการ รองศาสตราจารย 

ภาควิชาจุลชีววิทยา คณะสาธารณสุขศาสตร มหาวิทยาลัยมหิดล 
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กรรมการผูควบคุมวิทยานิพนธ 

พญ.สุธัญญา  บรรจงภาค  

คุณวุฒิ พ.บ. วว.กุมารเวชศาสตร 

ตําแหนง  นายแพทย 8  

สถานที่ปฏิบัตงิาน กลุมงานกุมารเวชกรรม โรงพยาบาลนครปฐม  จังหวัดนครปฐม 

 

วัตถุประสงคของโครงการ 

1. เพ่ือศึกษาอุบัติการการติดเชื้ออะซินิโตเบาแมนนิไอที่ด้ือตอยาปฏิชีวนะหลายชนิด 

ในผูปวยที่ใสทอชวยหายใจ 

2. เพ่ือศึกษาปจจยัดานผูปวย, ปจจัยดานการรักษา, และปจจยัดานสิ่งแวดลอมที่มีผล

ตอการเกิดอุบัติการณการติดเช้ืออะซินิโตเบาแมนนิไอที่ด้ือตอยาปฏิชวีนะหลาย

ชนิด ในผูปวยที่ใสทอชวยหายใจ 

 

วิธีดําเนินการวิจัย      

เปนการศึกษาแบบติดตามไปขางหนา ( Follow up study)  ผูปวยทุกรายในหอผูปวย 

อายุรกรรม, หอผูปวยศัลยกรรม, หอผูปวยวิกฤติอายุรกรรม,   หอผูปวยวิกฤติศัลยกรรมและ  

หอผูปวยพิเศษที่ใชเครื่องชวยหายใจในโรงพยาบาลนครปฐม โดยใชเครื่องมือที่ใชในการดําเนินการ

วิจัยประกอบไปดวยแบบบันทึกการเฝาระวงัการติดเช้ือในผูปวยทุกรายที่ใสทอชวยหายใจและใช

เครื่องชวยหายใจ, แบบบันทึกขอมูลจํานวนผูปวยและจํานวนการใชเครื่องชวยหายใจตอวัน  
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เหตผุลท่ีเชิญชวนใหผูยินยอมตนใหทําการวิจัยเขาโครงการวิจัย     

เน่ืองจากผูเขารวมการวจิัยไดรับการใสทอชวยหายใจและใชเคร่ืองชวยหายใจม ี

โอกาสเสี่ยงตอการเกิดอุบัติการณการติดเชื้ออะซินิโตเบาแมนนิไอที่ด้ือตอยาปฏิชวีนะหลายชนิด 

 

ระยะเวลาที่ตองทําการทดสอบในผูยินยอมตนใหทําการวิจัย 

ผูเขารวมวิจัยจะไดรับการบันทึกขอมูลเก่ียวกับตัวผูเขารวมวิจัยและปจจยัที่ผูเขารวมวจิัย

ไดรับเมื่อเร่ิมตนการศึกษาคือเมื่อไดรับการใสทอชวยหายใจและใชเคร่ืองชวยหายใจมีการเฝา

ติดตามสังเกตอาการ  การเปลี่ยนแปลง   เฝาระวังการติดเช้ือปอดอักเสบที่สัมพันธกับการใช

เครื่องชวยหายใจจนกระทั่งถอดเครื่องชวยหายใจ 

 

ประโยชนท่ีคาดวาจะเกิดขึ้นท้ังตอผูยินยอมตนใหทําการวิจัย และตอผูอ่ืน 

1.        เพ่ือศึกษาปจจัยที่มีความเก่ียวของและมีผลตอการเกิดอุบัติการณการติดเชื้อ 

อะซินิโตเบาแมนนิไอท่ีด้ือตอยาปฏิชวีนะหลายชนิด ในผูปวยที่ใสทอชวยหายใจ 

2.        เพ่ือใชเปนแนวทางในการวางแผนเพื่อลดปจจัยเสี่ยงตอการเกิดอุบัติการณการ 

ติดเชื้ออะซินิโตเบาแมนนิไอท่ีด้ือตอยาปฏชีิวนะหลายชนิด ในผูปวยที่ใสทอชวยหายใจ 
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ความเส่ียงที่คาดวาจะเกิดขึ้นกับผูยินยอมตนใหทําการวิจัย 

การศึกษาวิจัยคร้ังน้ี  เปนการศึกษาในผูปวยที่ใชเครื่องชวยหายใจทั้งหมด  ซ่ึงโดยสวนใหญ 

ผูปวยอยูในภาวะหมดสติ    ขาดสติสัมปชัญญะ ไมสามารถตัดสินใจในการยินยอมใหทําการวจิัย  

ผูวิจัยจึงใหผูแทนชอบดวยกฎหมาย หรือผูปกครอง หรือญาติที่ใกลชิดที่สุดเปนผูลงนามยินยอม 

 

ขอบเขตการดูแลรักษาความลับของขอมูลตางๆของผูยินยอมตนใหทําการวิจัย 

โดยผูยินยอมหรือผูแทนโดยชอบดวยกฎหมาย/ผูปกครอง/ญาติที่เขารวมการวจิัยจะเขารวม

การศึกษาโดยความสมัครใจ     ผูวิจัยรับรองวาขอมูลของทานจะไดรับการพิทักษสิทธิ์ไมเปดเผยเปน

รายบุคคล  และจะเปดเผยไดเฉพาะในรูปที่สรุปผลการวิจัย  การเปดเผยขอมูลเกี่ยวกับตัวทานตอ

หนวยงานตางๆที่เก่ียวของกระทําไดเฉพาะกรณีที่จําเปนดวยเหตุผลทางวิชาการเทาน้ัน 

ผูวิจัยรับรองวาหากมีขอมูลเพ่ิมเติมท้ังดานประโยชนและโทษที่เกี่ยวของกับการวิจัยคร้ังน้ี  

ผูวิจัยจะแจงใหผูรวมโครงการวจิัยทราบอยางรวดเร็วโดยไมปดบัง 

ผูรวมโครงการวิจัยหรือผูแทนโดยชอบดวยกฎหมาย/ผูปกครอง/ญาติ มีสิทธิ์ของดการเขา

รวมโครงการวิจัยโดยไมตองแจงใหทราบลวงหนา  โดยการงดการเขารวมโครงการวจิัยน้ี จะไมมี

ผลกระทบใดๆตอสิทธิ์ที่ผูรวมโครงการวจิัยจะไดรับตอไป 
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ผูรบัผิดชอบที่ยินยอมตนใหการวิจัยสามารถติดตอไดโดยสะดวก กรณีมีความจําเปนหรือฉุกเฉิน 

นางพัฒนา  เลอศักดิ์สมบัติ  

นักศึกษาหลักสูตรวิทยาศาสตรมหาบัณฑิต 

 สาขาเอกโรคติดเชื้อและวิทยาการระบาด 

 คณะสาธารณสุขศาสตร มหาวิยาลัยมหิดล 

  โทรศัพท  081-7052966, 034-254150-4 ตอ 1094              
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เอกสาร จธ 4.2 
 

หนังสือยินยอมใหทําการวิจัย 
 

การวิจัยเรื่อง  ปจจัยที่มีผลตอการติดเช้ืออะซินิโตเบาแมนนิไอที่ด้ือตอยาปฏิชวีนะหลาย
ชนิด ในผูปวยที่ใสทอชวยหายใจ  ในโรงพยาบาลนครปฐม  จังหวัดนครปฐม 

 
วันที่ใหคํายินยอม  วันที่………………เดือน………………………พ.ศ. ……………… 
 
ขาพเจาขอทาํหนังสือน้ีไวตอหัวหนาโครงการเพ่ือเปนหลักฐานแสดงวา 

ขอ 1 . กอนลงนามในใบยินยอมใหทําการวจิัยน้ี  ขาพเจาไดรับคําอธบิายจากผูวิจัยให
ทราบถึงวัตถุประสงคของการวิจัย  วิธีการวจิัย  อันตราย หรืออาการที่อาจเกิดขึ้นจาการวิจัย  หรือ
จากยาทีใ่ช รวมทั้งประโยชนที่จะเกิดขึ้นจากการวจิัยอยางละเอียด และมีความเขาใจดแีลว 

ขอ 2. ผูวิจัยรับรองวา จะตอบคําถามตางๆที่ขาพเจาสงสัยดวยความเต็มใจ  ไมปดบัง ซอน
เรนจนขาพเจาพอใจ 

ขอ 3. ขาพเจาเขารวมโครงการนี้โดยสมัครใจ  และขาพเจามีสิทธิ์ที่จะบอกเลิกการเขารวม
ในโครงการวิจัยน้ีเมื่อใดก็ได และการบอกเลิกการเขารวมวจิัยน้ีจะไมมีผลตอการรักษาโรคที่ขาพเจา
จะพึงไดรับตอไป 

ขอ 4. ผูวิจัยรับรองวา จะเก็บขอมูลเฉพาะเกี่ยวกับตัวขาพเจาเปนความลับ  และจะเปดเผย
ไดเฉพาะในรูปที่เปนสรุปผลการวิจัย   การเปดเผยขอมูลเกี่ยวกับตัวขาพเจาตอหนวยงานตางๆที่
เก่ียวของ กระทําไดเฉพาะกรณีจําเปนดวยเหตุผลทางวิชาการเทาน้ัน 

ขอ 5. ผูวิจัยรับรองวาหากเกิดอันตรายใดๆอันเนื่องจากการวิจัยดังกลาว  ขาพเจาจะไดรับ
การรักษาพยาบาลโดยไมคิดมูลคาตามมาตรฐานวิชาชีพ    และจะไดรับการชดเชยรายไดที่สูญเสียไป
ระหวางการรักษาพยาบาลดังกลาว  ตลอดจนเงินทดแทนความพิการที่อาจเกิดขึ้น 

ขอ 6. ผูวิจัยรับรองวาหากมีขอมูลเพ่ิมเติมที่สงผลกระทบตอการวจิัย  ขาพเจาจะไดรับการ
แจงใหทราบโดยไมปดบัง ซอนเรน 

ขาพเจาไดอานขอความขางตนแลวมีความเขาใจดีทุกประการ  และไดลงนามในใบยินยอม
น้ีดวยความเตม็ใจ 

 
ลงช่ือ…………………………………ผูยินยอม 

                                                 (…………………………………..) 
       ลงช่ือ………………………………พยาน 
               (…………………………………..) 
       ลงช่ือ………………………………พยาน 

                                                           (…………………………………..) 
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ในกรณีที่ผูยินยอมตนใหทําการวิจัยมาสามารถอานและเขียนหนังสือได  จะตองไดรับการ
ยินยอมในขณะที่ยังมีสติสัมปชัญญะ และระบุขอความไวตามนี้   ขาพเจาไมสามารถอานหนังสือได 
แตผูวิจัยไดอานขอความในใบยินยอมนี้ใหแกขาพเจาฟงจนเขาใจดีแลว ขาพเจาจึงลงนาม หรือ
ประทับลายน้ิวหัวแมมือของขาพเจาในใบยินยอมน้ีดวยความเต็มใจ 
 

ลงนาม………………………………………..ผูยินยอม 
        (…………………………………..) 

ลงนาม………………………………………..พยาน 
                               (…………………………………..) 

ลงนาม………………………………………..พยาน 
                                 (…………………………………..) 

 
 ในกรณีท่ีผูยินยอมตนใหทําการวิจัยยังไมบรรลุนิติภาวะ  จะตองไดรับการยินยอมจาก
ผูปกครองหรือผูอุปการะโดยชอบดวยกฎหมาย 
 

         ลงนาม………..……………...…….ผูปกครอง/ผูอุปการะ 
               (……..………..…………..)โดยชอบดวยกฎหมาย 
ลงนาม………………………………………..พยาน 

                               (…………………………………..) 
ลงนาม………………………………………..พยาน 

                                 (…………………………………..) 
 

ในกรณีที่ผูยินยอมตนใหทําการวิจัยยังไมสามารถตัดสินใจเองได ( เชนกรณีผูยินยอมตนให
ทําการวิจัยอยูในภาวะหมดสติ )  ใหผูแทนโดยชอบดวยกฎหมาย หรือผูปกครอง หรือญาติที่ใกลชิด
ที่สุดเปนผูลงนามยินยอม 

 
ลงนาม………..……………...…….ผูแทน/ผูปกครอง/ญาต ิ
                     (……………..…………….……..) 
ลงนาม………………………………………..พยาน 

                               (…………………………………..) 
ลงนาม………………………………………..พยาน 

                                 (…………………………………..) 
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APPENDIX 

Data collection form    ID............... 

Part  1. General characteristics 

1.1  Gender  [  ] male [  ]   female                  [  ] 

1.2. Age…………..…years           [  ]  

1.3. Ward admission (before diagnosis of VAP)                  [  ]      

     [  ] Intensive Care Unit       [  ]  General ward [  ]  Private ward 

1.4   Principle diagnosis………………………………..    [  ] 

1.5. Hospital Department          [  ] 

[  ]   Medical  [  ]  Surgical    [  ]  Orthopedic   [  ]  Other 

1.6   Admission date………/………/…….…Discharge date………/………/……….. 

      Length of hospital…………………days 

1.7   Date on intubation……/………/……….Date off intubation……/………/………. 

      Total ventilator days………………days 

Part   2. The medical characteristics 

2.1   Severity of illness        [  ] 

      [  ]   SIC 1.      [  ]   SIC 2.       [  ]  SIC 3.   [  ] SIC 4.   [  ]   SIC 5.    

2.2   Underlying disease  [  ]   yes [  ]   no    [  ] 

[  ]    HT [  ]   DM [  ]   Head injury   [  ]   Chest injury  [  ]  

[  ]   COPD [  ]   TB [  ]   IHD [  ] Respiratory failure 

[  ]  Cancer [  ]   Renal failure  

2.3   Prior antibiotic usage  [  ]   yes [  ]   no       [  ] 

2.4   Presence of  wounds   [  ]   yes [  ]   no    [  ] 

      [  ]   surgery [  ] decubitus ulcer [  ] laceration      [  ] 

2.5   Co-infection [  ]   yes [  ]   no      [  ]

 [  ]    UTI [  ]   BSI [  ]   SKIN   [  ]   SSI   [  ] 

2.6   Prior-infection [  ]   yes [  ]   no      [  ]

 [  ]   UTI [  ]   BSI [  ]   SKIN   [  ]   SSI   [  ] 

Part   3.  Treatment  factors   

3.1   Aerosol nebulizer  [  ] yes  [  ]  no    [  ] 

3.2   Central venous line           [  ] yes [  ]  no    [  ] 
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3.3   Tracheostomy tube    [  ] yes [  ] no                   [  ]  

Date on tracheostomy tube ..   …..…/…..…/……. . 

Date off tracheostomy tube ………  /…..…/……. . 

      Total tracheostomy………………days 

3.4   Inter costal drainage   [  ] yes [  ]  no    [  ] 

3.5   Stress ulcer prophylaxis (before diagnosis of  VAP) [  ]  yes     [  ]no [  ] 

       [  ] H2 receptor antagonist [  ] Antacid [  ] Sulcralfate   [  ] 

3.6   Treatment with antimicrobial drug before diagnosis of  VAP 

[  ]  Penicillin  on…………………off…………………………       [  ] 

   Total………………days 

[  ]  Anti - psuedomonal  penicillins      

   on…………………off…………………………       [  ] 

Total………………days 

[  ]  Cephalosporin on…………………off…………………………       [  ] 

   Total………………days 

[  ]  Aminoglycoside on…………………off…………………………       [  ] 

   Total………………days 

[  ]  Carbapenem on…………………off…………………………       [  ] 

   Total………………days 

[  ]  Vancomycin on…………………off…………………………       [  ] 

   Total………………days 

[  ]  Fluoroquinolone  on…………………off…………………………       [  ] 

   Total………………days 

[  ]  Macrolides  on…………………off…………………………       [  ] 

   Total………………days 

Part   4.  Out come   

4.1    Presence of VAP  [  ]  yes [  ]  no    [  ] 

        Diagnosis of  VAP date……………………. 

  Time of  intubation  until presence of VAP………………days 

4.2    Organism of  VAP        [  ] 

      [  ]  MDRAB             [  ]  A. baumannii [  ] P.aeruginosa [  ]  MRSA 

[  ]  K.pneumoniae      [  ]  E.coli  [  ]  Enterococcus spp. [  ] Other 
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