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Abstract 
 
Background: Community-acquired pneumonia (CAP) is a serious and common infectious disease with a high rate of morbidity and mortality 
among adults. Appropriate antibiotic treatment is therefore vital for reducing the disease incidence. Objective: This study aimed at 
determining the trends in antibiotic use in hospitalized patients with CAP. Methods: A retrospective study involving 479 medical records of 
hospitalized adults with CAP was undertaken at Tien Giang Central General Hospital in southern Vietnam during 2018–2019. Collected data 
included patient socio-demographic characteristics and administered antibiotic therapy. Results: Of the 479 CAP cases, 53.8% were female 
and more than half were aged 65 and above (average age 66.4±18.3 years). Cardiovascular diseases, gastrointestinal disorders, and pulmonary 
diseases were the most common morbidity of patients with CAP. Overall, 43% of the patients had used antibiotics before hospital admission. 
In the initial treatment, the most frequent single prescribed antibiotics were amoxicillin/clavulanic acid, ceftriaxone, and levofloxacin. Double 
combinations of the antibiotics in the initial treatment were used in 75.8% of the cases. Overall, 78.6% of the patients had good responses to 
the first-choice antibiotics. A negative association was noted between the pneumonia severity and antibiotic effectiveness (P<0.05). 
Conclusions: Although the initial treatment was successful in the majority of hospitalized patients with CAP, the severity of pneumonia still 
required attention from healthcare professionals to improve the effectiveness of the treatment. 
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INTRODUCTION 
 
Community-acquired pneumonia (CAP) is considered one of 
the major causes of mortality and morbidity in adults 
worldwide. The disease comprises acute symptoms and the 
presence of signs of lower respiratory tract infection (LRTI) 
without other apparent causes, but the presence of a new 
pulmonary infiltrate on a chest radiograph is needed for the 
diagnosis. [1] CAP usually refers to pneumonia acquired 
outside the hospital or that develops within 48h after hospital 
admission. [2] Common clinical symptoms of CAP are cough, 
fever, rapid shallow breathing, shortness of breath, fatigue, 
and night sweats. [3] The criteria for the diagnosis of 
pneumonia depend on different guidelines, such as the 
presence of dense areas of the lung on a chest X-ray or other 
imaging technique[4] and the presence of respiratory signs 
(abnormal breath sounds, such as localized crackles) or only 
clinical symptoms. [5] 

CAP can be triggered by separate microorganisms, with 
common infective organisms including Haemophilus 

influenzae, Mycoplasma pneumoniae, Chlamydophila 

pneumoniae, Streptococcus pneumoniae, and viruses, 
bacteria, parasites, and fungi. In fact, the causative agent of 
the disease often cannot be found in most cases. As a result, 

the treatment for CAP is mostly empirical, making the risk of 
failure difficult to predict. Over the last few decades, the 
overuse of antibiotics, their inappropriate use, and 
unreasonable antibiotic combinations have resulted in an 
increasing rate of antibiotic resistance and reduced treatment 
effectiveness. A study by Mauldin et al. [6] in the United 
States showed that 29% of the healthcare-associated 
infections (HAIs) from 2000 to 2008 were caused by resistant 
gram-negative pathogens, and almost 16% involved a 
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multidrug-resistant gram-negative pathogen. The cost and 
length of hospital stay attributable to antibiotic-resistant HAIs 
were higher for those caused by gram-negative pathogens 
than by antibiotic-susceptible gram-negative pathogens. [6] 
Several factors are associated with an increased risk of CAP, 
including smoking behaviors, drinking behaviors, underlying 
medical conditions, nursing home residency, and regular 
contact with children. [4, 7]  

Lower respiratory tract infections (LRTIs) including 
pneumonia are the third highest cause of death in adults, and 
1.8 million people aged ≥15 years annually die from 
pneumonia. [8] Studies have shown that the incidence of CAP 
increases with age and is greatest among people aged 60 and 
older, indicating that the burden of this health risk will grow 
as the global population ages. [9-11] In the United States and 
Canada, CAP remains a leading cause of death due to 
infectious diseases. [12] In Europe, the incidence rates of CAP 
range from 1.6–11.6 per 1000, [13] while the rates in the Asia-
Pacific region range from 0.2–0.9 per 1000. [14] Special 
attention should be paid to CAP in Southeast Asia (SEA), as 
this region is facing a rapid demographic transition. [15] 

CAP has a negative impact on physical and mental health, but 
it also creates a financial burden for patients. The costs for 
CAP inpatient treatment accounted for 80–95% of the total 
treatment costs, with the average length of the hospital stay 
about 9–10 working days. [16] About 8,500 adults were 
hospitalized for CAP, at an estimated cost of more than $40 
million per year, in the Canadian province of Alberta. [17] A 
study by File et al. in 2010 reported an overall financial 
burden of CAP of approximately $9.3 billion among 4 million 
outpatients in the US. [8] In the Philippines, the economic 
burden associated with CAP was calculated at $852–$5,885 
per case. [18] Nguyen et al. emphasized that the average cost 
of treatment was approximately $629 for Vietnamese in CAP 
patients. On average, the largest expenses were those related 
to direct medical costs, at 76.6% of the total ($481). [19]  

The main cause of Community-acquired pneumonia has not 
been clarified due to the lack of clinical data and limited 
diagnostic tools. This gap in knowledge poses considerable 
challenges to the health system in Vietnam. A study of CAP 
in adults at Khanh Hoa General Hospital revealed 174 
episodes of CAP among 367 episodes of lower respiratory 
tract infections, accounting for 47%. This incidence increased 
significantly with age and was highest in the elderly. The 
proportion of CAP patient fatalities was also relatively high, 
at 9.8%. [15] Therefore, an appropriate antibiotic selection is 
considered a prerequisite for the treatment of CAP.  

The need for appropriate use of antibiotics in diagnosis and 
treatment has become an urgent issue recently, but only a few 
studies in Vietnam have provided clinical evidence regarding 
antibiotic therapy for CAP patients. In this study, our aim was 
to analyze the trend in prescribing antibiotics for hospitalized 
adults with CAP.  

MATERIALS AND METHODS  

Study site 
A retrospective study was conducted by collecting 
information from the database at  Tien Giang Central General 
Hospital between 2018 and 2019. Tien Giang Center General 
Hospital is a first-class hospital located in My Tho City, Tien 
Giang Province, Vietnam. The hospital has 8 functional 
offices, 26 clinical and para-clinical departments, and a total 
of 870 healthcare staff (unpublished data).  

Data collection 
The study recruited medical records of patients who were 
diagnosed with CAP and defined as code J10-J18 according 
to the 10th revision of the International Statistical 
Classification of Diseases and Related Health Problems 
(ICD). [20] If patients were classified as having hospital-
acquired pneumonia or did not develop the disease within 48 
hours after admission, they were excluded from the study. We 
also eliminated pregnant and breastfeeding women, patients 
who had been moved from other hospitals to the study site, or 
patients who were arbitrarily discharged from hospital 
(before full recovery).  

Socio-demographic characteristics and antibiotic therapy 
used in the treatment of Community-acquired pneumonia 
were collected for each patient. Information about socio-
demographic aspects included age, gender, education, 
occupation, living area, co-morbidity, clinical pneumonia 
symptoms, laboratory test results, and the severity of 
pneumonia. Trends in antibiotic use for patients with CAP 
included data related to types of antibiotics, dosage and 
regimen, the effectiveness of initial antibiotic treatment, 
changes in antibiotics, and the overall effectiveness of the 
entire course of treatment. The effectiveness of treatment was 
divided into treatment success (when clinical symptoms 
improved, diminished, or disappeared, patients were 
instructed to continue the antibiotic injection or oral 
antibiotics) or treatment failure (when clinical symptoms 
became worse and more dangerous signs appeared or the 
patients died). 

Statistical analysis 
Descriptive statistics were applied to summarize the socio-
demographic features and the use of antibiotic therapy for 
hospitalized patients with CAP. Logistic regression analysis 
was employed to assess the relationship between socio-
demographic characteristics and the effectiveness of the 
treatment. The χ2 test and Fisher’s exact tests were used to 
compare frequencies of categorical variables. A p-value of 
less than 0.05 was considered statistically significant in all 
analyses. The collected data were entered into Microsoft 
Excel 2016 software before being cleaned and exported to 
SPSS (Statistical Package for Social Sciences) version 16.0 
for the performance of the statistical procedures.   
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Ethical approval  
The study protocol was approved by the Ethics Review 
Committees of the hospital. All participants agreed to enroll 
in our study. Personal information was kept confidential and 
used only for research purpose. Some sensitive information 
was encrypted. 

RESULTS  

 

Table 1. Socio-demographic characteristics of patients 

Characteristics Frequency (n) Percentage (%) 

Gender   

Male 258 53.8 

Female 221 46.2 

Age groups   

<35 26 5.4 

35-44 62 13.0 

45-54 49 10.3 

55-64 71 14.8 

65-74 112 23.3 

≥75 159 33.2 

Mean (SD) 66.4 (18.3) 

Min-Max 27-89 

Education   

Primary school 64 13.4 

Secondary School 138 28.7 

High School 170 35.5 

College/Technical school 39 8.1 

University/Postgraduate 68 14.3 

Occupation   

Worker 92 19.2 

Businessman 47 9.9 

Housewife 32 6.7 

Retired 266 55.6 

Farmer 24 4.9 

Others* 18 3.7 

Living area   

Tien Giang Province 380 79.3 

Others 99 20.7 

Co-morbidity   

Respiratory diseases 190 39.7 

Cardiovascular diseases 261 54.5 

Endocrine disorders 112 22.5 

Gastrointestinal disorders 220 45.9 

Others** 64 13.4 

Prior pneumonia   

Yes 130 27.1 

No 349 72.9 

Antibiotic therapy prior to 

hospital admission 
  

Yes 206 43.0 

From drugstores 87 18.2 

Outpatient treatment 54 11.3 

Clinics 65 13.5 

No 273 57.0 

Clinical symptoms   

Fever   

< 39 ˚C 163 34.0 

≥ 39 ˚C 99 20.7 

Cough 302 63.0 

Shortness of breath/Rapid 

shallow breath 
221 46.1 

Fatigue 298 62.2 

Others (Headache, vomiting) 144 30.1 

Laboratory test   

White blood cell (n=279)   

Decrease 11 2.3 

Normal 267 55.7 

Increase 201 42.0 

X-ray (n=479) 479 100.0 

CRP (n=335)   

Normal 124 37.0 

Increase 211 63.0 

PCT (n=101)   

Normal 5 5.0 

Increase 96 95.0 

Microbiological culture 

(n=293) 
  

Blood 204 69.6 

Phlegm 222 75.8 

Bronchial fluids 43 14.7 

The severity of pneumonia   

Mild 75 15.7 

Moderate 378 78.9 

Severe 26 5.4 

*: Freelancers, teachers, accountants,… 

**: Chronic kidney disease, benign prostatic hyperplasia,…. 

Data from 479 patients with CAP who met the research 
criteria were recorded in our study. The mean age was 66.4 
(18.3) years; more than half were male (53.8%), aged 65 and 
older (56.5%), and retired (55.6%). The proportion of patients 
who had completed high school was the highest at 35.5%, 
followed by secondary school at 28.7%. The majority of 
patients (79.3%) lived in Tien Giang Province, and the other 
20.7% lived in other regions. The most common co-
morbidities were cardiovascular diseases (54.5%), 
gastrointestinal disorders (45.9%), and respiratory diseases 
(39.7%). Over 25% of the patients had previously had 
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pneumonia, whereas 72.9% of the patients had not. Of the 479 
patients, 206 (43%) had taken antibiotics before hospital 
admission. In particular, 18.2% of the patients had bought 
antibiotics at drugstores without a prescription, and nearly a 
third of them visited doctors at clinics or underwent 
outpatient treatment. In terms of clinical symptoms, most 
patients had fever (55%) and cough (65%). The patients also 
complained of fatigue because of coughing and difficulty 
breathing. All patients who were hospitalized with a 
diagnosis of pneumonia underwent X-rays and white blood 
cell tests. Approximately 70% of the patients had a C-reactive 
protein (CRP) test and 61.2% of them had a microbiological 
culture. The percentage of mild to moderate pneumonia 
accounted for 94.5%, while that of severe pneumonia was 
only 5.4% (Table 1). 

Table 2. Antibiotics used for patients with 

Community-acquired pneumonia (N =479) 

Antibiotics 
Frequency 

(n) 

Percentage 

(%) 

Ampicillin + Sulbactam 36 7.5 

Amoxicillin + Clavulanic Acid 82 17.1 

Ceftriaxone 125 26.1 

Cefmetazole 21 4.4 

Ceftizoxime 28 5.8 

Ceftazidime 63 13.2 

Cefotaxime 123 25.7 

Cefoperazone +Sulbactam 15 3.1 

Cefepime 23 4.8 

Imipenem + Cilastatin 62 12.9 

Ciprofloxacin 157 32.8 

Levofloxacin 261 54.5 

Azithromycin 9 1.9 

Doxycycline 22 4.6 

Gentamicin 19 4.0 

Vancomycin 9 1.9 

In the present study, β-lactam and quinolone were the most 
frequently used antibiotics for the treatment of pneumonia in 

the hospital. In the -lactam group, cephalosporins were used 
more frequently than penicillin. Third-generation 
cephalosporins in common use were ceftriaxone, cefotaxime, 
ceftazidime, and cefoperazone/sulbactam (a β-lactamase 
inhibitor). The only fourth-generation cephalosporin 
prescribed was cefepime. Penicillin was mainly used in 
combination with a β-lactamase inhibitor 
(ampicillin/sulbactam and amoxicillin/clavulanic acid). 
Among the carbapenems, only imipenem and cilastatin were 
used in the treatment regimen. Ciprofloxacin and 
levofloxacin are the most popularly prescribed active 
ingredients in the quinolone group and are indicated in cases 
of moderate or severe pneumonia in the form of single 
therapy or double combinations with β-lactams. The 
remaining antibiotics, such as azithromycin, doxycycline, and 

vancomycin, were given to patients in limited quantities 
because these antibiotics were often used in combinations 
(azithromycin, doxycycline) or in extremely severe cases 
(vancomycin) (Table 2). 

Table 3. Antibiotic regimen used for patients with 
community-acquired pneumonia (N=479) 

Regimen 
Frequency 

(n) 
Percentage 

(%) 
Single regime 111 23.3 

Double combination regime 363 75.8 

Triple combination regime 5 0.9 

Antibiotics for the initial treatment of CAP were mainly used 
in combinations (Table 3). Double antibiotic combinations 
made up 75.8% of the total cases and consisted of ceftizoxime 
+ ciprofloxacin, ceftriaxone + ciprofloxacin, 
ampicillin/sulbactam + ciprofloxacin, 
amoxicillin/clavulanic acid + ciprofloxacin, ceftazidime + 
levofloxacin, cefmetazole + ciprofloxacin, and cefotaxime + 
levofloxacin. By contrast, single antibiotic therapy accounted 
for only 23.3% of the total cases and included 
amoxicillin/clavulanic acid, ceftriaxone, and levofloxacin. 
Only 0.9% of the patients were given triple antibiotic 
combinations.  

Table 4. Antibiotics therapy according to the 
effectiveness of treatment after 72 hours (N=479) 

Antibiotics 
Treatment 
Success 

Treatment 
Failure 

 n % n % 

Amoxicillin/Acid Clavulanic 22 59.5 15 40.5 

Ceftriaxone 16 64.0 9 36.0 

Levofloxacin 36 73.5 13 26.5 

Cefotaxime + Levofloxacin 81 95.3 4 4.7 

Ceftriaxone + Ciprofloxacin 34 69.4 15 30.6 

Ceftazidime + Levofloxacin 41 87.2 6 12.8 

Amoxicillin/ Clavulanic Acid + 
Ciprofloxacin 

39 84.8 7 15.2 

Ampicilin/Sulbactam + 
Ciprofloxacin 

26 72.2 10 27.8 

Ceftizoxime + Ciprofloxacin 19 67.9 9 32.1 

Imipenem/Cilastatin + 
Levofloxacin 

16 66.7 8 33.3 

Cefmetazole + Ciprofloxacin 20 95.2 1 4.8 

Cefepime + Gentamicin 8 61.5 5 38.5 
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Table 4. Antibiotics therapy according to the 
effectiveness of treatment after 72 hours (N=479) 

Antibiotics 
Treatment 
Success 

Treatment 
Failure 

 n % n % 

Ceftriaxone + Doxycycline 4 66.7 2 33.3 

Ceftriaxone + Azithromycin 4 100.0 0 0.0 

Cefepime + Levofloxacin 2 50.0 2 50.0 

Ceftriaxone+ Azithromycin + 
Vancomycin 

5 100.0 0 0.0 

 

Among the three single antibiotic therapies, levofloxacin had 
the highest success rate, accounting for 73.2%; followed by 
ceftriaxone at 65.7% and amoxicillin/clavulanic acid at 
59.5%. The reason for this trend may be the narrower 
antibacterial spectrum of amoxicillin/clavulanic acid than 
cephalosporin and quinolone. The dual antibiotic 
combination regimens all had success rates of over 60%, 
except for cefepime + levofloxacin. All the cases prescribed 
the combination of ceftriaxone/azithromycin were successful. 
In 24 cases, the combination of cefmetazole + ciprofloxacin 
had a success rate of 95.2% and only 4.8% of the patients did 
not respond to treatment after 72 hours. Cefotaxime + 
levofloxacin was the most common antibiotic combination 
and had a relatively high success rate of about 95.3% in 85 
cases. Ceftazidime + levofloxacin and amoxicillin/clavulanic 
acid + ciprofloxacin were two antibiotic combinations 
prescribed in more than 50 cases, with success rates of 87.2% 
and 84.8%, respectively.  

The remaining antibiotic combinations had success rates of 
66.7% for imipenem/cilastatin + levofloxacin; 71.4% for 
ceftriazon + doxycycline; 69.6% for ceftriaxone + 
ciprofloxacin; 68.8% for ceftizoxime + ciprofloxacin; 60% 
for cefixime + gentamicin. Triple antibiotic combinations 
(ceftriaxone + azithromycin + vancomycin) were 
administered to 5 cases, with a 100% success rate after 72 
hours of treatment (Table 4). 

Table 5. The effectiveness of antibiotic therapy after 
72 hours by different socio-demographic 
characteristics (N=479) 

Characteristics 
The effectiveness of antibiotic 
therapy after 72 hours [n (%)] 

P-
value 

 
Treatment 
Success 

Treatment 
Failure 

 

Age groups (years)    

<65 172 (82.4) 37 (17.6) 

0.322 ≥65 204 (75.6) 66 (24.4) 

Gender    

Male 200 (77.6) 58 (22.4) 0.673 

Female 176 (79.8) 45 (20.2)  

Prior pneumonia    

Yes 93 (67.5) 45 (32.5) 0.078 

No 283 (83.0) 58 (17.0)  

Antibiotic therapy before hospital admission  

Yes 144 (69.8) 62 (30.2) 0.069 

No 232 (85.2) 40 (14.8)  

The severity of pneumonia 

Mild- moderate 362 (80.0) 90 (20.0) 0.012 

Severe 14 (53.3) 12 (46.7)  

 

Table 5 shows the effectiveness of antibiotic therapy after 72 
hours in terms of the socio-demographic characteristics of the 
patients with CAP. No statistically significant differences 
were detected for the effectiveness of the treatment in terms 
of age groups, gender, prior pneumonia, and antibiotic 
therapy prior to hospital admission (P > 0.05). The only 
significant difference in the effectiveness of treatment was 
noted for distinct severe levels of pneumonia (P<0.05). The 
failure rate of treatment after 72 hours was 2.34 times higher 
for patients with severe pneumonia than with mild to 
moderate pneumonia. 

 
Figure 1. Duration of antibiotic treatment at the hospital 
Respiratory Department  

The duration of antibiotic treatment ranged from under 7 days 
to over 21 days. The duration of treatment depended on the 
severity of pneumonia and the response to antibiotic therapy. 
Overall, 63.4% of patients with CAP had a duration of 
treatment of 7 to 14 days and nearly half of them (30.6%) 
were those who used antibiotics for under 7 days (Figure 1).    
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DISCUSSION  

Socio-demographic characteristics 
Male patients accounted for the highest percentage (53.6%) 
of the 479 patients with CAP at Tien Giang Central General 
Hospital. This figure was consistent with the results of two 
different studies conducted in Khanh Hoa General Hospital 
and Trung Vuong General Hospital, Vietnam in which the 
proportion of female patients was 52% [15] and 58% [19], 
respectively. This may be explained by the observation that 
men often have chronic lung disease because of their smoking 
behavior (a risk factor for lung infections) or drinking 
behavior (a high risk for pneumonia). [4]  

The present study illustrated that the incidence of CAP 
increased with age and the proportion of the elderly was about 
10 times higher than that of young adults. Actually, aging can 
weaken the immune system thereby leading to various co-
morbidities and impaired organ function. In a study carried 
out in Germany in 2017, more than half the hospitalized 
patients with CAP were aged 60 and above. [21] This study 
also found that cardiovascular diseases, gastrointestinal 
disorders, and respiratory diseases were the most frequent 
comorbidity in CAP patients. Our results were similar to 
those of a previous study in Vietnam, which reported that 
pulmonary and cardiovascular diseases made up the greatest 
percentage of 69% and 42.4%, respectively [19]. This 
phenomenon was also reported in the Philippines by Azmi et 
al. [22] 

The severity of pneumonia also varied, with 15.7% of cases 
identified as a mild level, 78.9% as a moderate level, and 
5.4% as a severe level. The CURB-65 scores indicate that 
patients with mild pneumonia need outpatient treatment while 
patients with moderate to severe pneumonia should be 
provided with inpatient care. The guidelines for the treatment 
of adults with community-acquired pneumonia in Britain or 
the United States also recommend that a number of other 
factors, such as age, comorbidities, living conditions, and 
self-care ability, should be taken into consideration when 
making a decision about inpatient or outpatient treatments. [23-

25] Our study showed that 43% of the patients bought 
antibiotics at private pharmacies without prescriptions before 
hospital admission because the patients think that self-
medication can save time and money compared to visiting a 
doctor. In our study, all patients suspected of having 
pneumonia underwent X-rays. A CRP test was also 
conducted in several cases to check for inflammation in the 
body. A higher level of CRP may be a sign of more severe 
pneumonia. In addition, 21.1% of patients underwent a test 
for procalcitonin (PCT), which has a differential diagnostic 
value, in order to distinguish bacterial and viral infections. [26-

29]  

Trends in initial antibiotic prescribing for patients 
with Community-acquired pneumonia 
-lactams play an important role in the treatment of CAP. For 
example, third-generation cephalosporins, such as 

cefotaxime, ceftriaxone, and ceftazidime were frequently 
given to CAP patients. According to the guidelines for the 
treatment of adults with CAP proposed by the American 
Thoracic Society (2007) or the British Thoracic Society 

(2009), -lactams were the preferred drugs for use in the 
treatment of CAP. β-lactams were also recommended for use 
in combinations with macrolide or fluoroquinolones for CAP 
inpatients or CAP outpatients with comorbidities. [23, 24, 30-32] 
The majority of patients with CAP (87.3%) also received 
fluoroquinolones as treatment. The American Thoracic 
Society (2007) has recommended fluoroquinolones in CAP 
inpatients or outpatients with comorbidity. [24] The Antibiotic 

Guidelines 2015-2016 recommend, in addition to -lactam, 
fluoroquinolones as the first-choice antibiotic for hospitalized 
adults with CAP. [33] However, patients should be given 
respiratory fluoroquinolones, such as levofloxacin and 
moxifloxacin, as these are effective against S. pneumonia and 
atypical bacteria. Ciprofloxacin would be the most 
appropriate treatment in cases where P. aeruginosa was a 
suspected pathogen. [23, 34]  

In this study, only 10 patients with CAP were treated with a 
macrolide (azithromycin). A study in 2008 conducted in 14 
centers in eight Asian countries, including University of 
Medicine and Pharmacy at Ho Chi Minh City, Vietnam, 
demonstrated that the most frequently prescribed 
combination therapy (43.1%) was third-generation 
cephalosporin + macrolide, while the combination of a third-
generation cephalosporin and fluoroquinolones accounted for 
only 7.7% of the prescriptions [35] In the present study, a 

combination regimen with fluoroquinolones (-lactams and 
fluoroquinolones) achieved treatment success after 72 hours 
in over 65% of the cases. Konstantinos et al. [36] and Skalsky 
et al. [37] emphasized that fluoroquinolones used in single 

therapy or in combination therapy with -lactams had better 
clinical efficacy and fewer adverse gastrointestinal events but 
had no significant effect on mortality when compared to the 
combination of a β-lactam and a macrolide. Only two 
antibiotic combinations with a macrolide were used in the 
initial treatment for CAP at Tien Giang Central General 
Hospital, namely ceftriaxone + azithromycin and ceftriaxone 
+ azithromycin + vancomycin. The treatment success rates of 
these two combinations were 100.0%. 

Limitations  
The present study did not investigate the relationship between 
antibiotic therapy before hospital admission or the 
effectiveness of inpatient treatment at the hospital. The reason 
may be that the inpatients were prescribed broad-spectrum 
antibiotics beginning with their initial treatment, so the 
effects on the sensitive bacteria were similar. Another 
possibility is that the sample size of this study was not large 
enough or sufficiently representative to allow a determination 
of the association between antibiotic treatment before 
admission to the hospital and the effectiveness of inpatient 
treatment. Nevertheless, the use of antibiotics prior to 
hospitalization in our community has been an urgent issue 
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that requires careful attention from healthcare professionals. 
Inappropriate antibiotic therapy may lead to the low 
effectiveness of outpatient treatment. Furthermore, 
inappropriate use of antibiotics and antibiotic overuse can 
potentially cause drug resistance, which is one of the growing 
challenges in the current treatments.  

Further research should be conducted over a longer period 
and in an expanded study area to allow generalization of the 
trends in prescribing antibiotics in the region and across the 
country. Assessment of the antibiotics used in the empirical 
treatment of CAP, as well as the antibiotic resistance at 
hospitals, is also crucial.   

CONCLUSIONS 

This retrospective study provided information about 
prescribing antibiotic therapy for patients with CAP at Tien 
Giang Central General Hospital. Most patients received a 
combination double therapy as the initial treatment, and a 
large proportion of the patients had a good response to the 
initial treatment. The severity of pneumonia was negatively 
associated with the effectiveness of treatment for CAP 
patients. Therefore, this feature of the disease should be 
considered carefully when implementing treatment regimens 
for CAP patients in order to improve the effectiveness of the 
treatment.  

ACKNOWLEDGMENTS 

The authors gratefully acknowledge Tien Giang Central 
General Hospital for their support of the implementation of 
the research. They also would like to express their deep 
gratitude to all the participants for their contribution to the 
study.   

Conflict of interest 
The authors declare that they have no conflict of interest. 

REFERENCES 
1. Prina E, Ranzani OT, Torres A. Community-acquired pneumonia. 

The Lancet. 2015 Sep 12;386(9998):1097-108. 
2. Kalil AC, Metersky ML, Klompas M, Muscedere J, Sweeney DA, 

Palmer LB, Napolitano LM, O'Grady NP, Bartlett JG, Carratalà J, 
El Solh AA. Management of adults with hospital-acquired and 
ventilator-associated pneumonia: 2016 clinical practice guidelines 
by the Infectious Diseases Society of America and the American 
Thoracic Society. Clinical Infectious Diseases. 2016 Sep 
1;63(5):e61-111. 

3. Broulette J, Yu H, Pyenson B, Iwasaki K, Sato R. The incidence rate 
and economic burden of community-acquired pneumonia in a 
working-age population. American health & drug benefits. 2013 
Sep;6(8):494–503. 

4. Torres A, Peetermans WE, Viegi G, Blasi F. Risk factors for 
community-acquired pneumonia in adults in Europe: a literature 
review. Thorax. 2013 Nov 1;68(11):1057-65. 

5. López‐Alcalde J, Rodriguez‐Barrientos R, Redondo‐Sánchez J, 
Muñoz‐Gutiérrez J, García JM, Rodríguez‐Fernández C, Heras‐
Mosteiro J, Casanova‐Colominas J, Azcoaga‐Lorenzo A, Santiago 
VH, Gómez‐García M. Short‐course versus long‐course therapy of 
the same antibiotic for community‐acquired pneumonia in 
adolescent and adult outpatients. Cochrane Database of Systematic 
Reviews. 2018(9); 9:CD009070. 

6. Mauldin PD, Salgado CD, Hansen IS, Durup DT, Bosso JA. 
Attributable hospital cost and length of stay associated with health 
care-associated infections caused by antibiotic-resistant gram-
negative bacteria. Antimicrobial agents and chemotherapy. 2010 Jan 
1;54(1):109-15. 

7. Sahuquillo‐Arce JM, Menéndez R, Méndez R, Amara‐Elori I, 
Zalacain R, Capelastegui A, Aspa J, Borderías L, Martín‐
Villasclaras JJ, Bello S, Alfageme I. Age‐related risk factors for 
bacterial aetiology in community‐acquired pneumonia. Respirology. 
2016 Nov;21(8):1472-9. 

8. World Health Organization, Causes of death 2008: data sources and 
methods [Online]. Available: 
https://www.who.int/healthinfo/global_burden_disease/cod_2008_
sources_methods.pdf. [Accessed: 9 Jan, 2020]. 

9. Almirall J, Bolibar I, Vidal J, Sauca G, Coll P, Niklasson B, 
Bartolome M, Balanzo X. Epidemiology of community-acquired 
pneumonia in adults: a population-based study. European 
Respiratory Journal. 2000 Apr 1;15(4):757-63. 

10. Simmerman JM, Chittaganpitch M, Levy J, Chantra S, Maloney S, 
Uyeki T, Areerat P, Thamthitiwat S, Olsen SJ, Fry A, Ungchusak K. 
Incidence, seasonality and mortality associated with influenza 
pneumonia in Thailand: 2005–2008. PloS one. 2009;4(11):e7776. 

11. Gutiérrez F, Masiá M, Mirete C, Soldán B, Rodríguez JC, Padilla S, 
Hernández I, Royo G, Martin-Hidalgo A. The influence of age and 
gender on the population-based incidence of community-acquired 
pneumonia caused by different microbial pathogens. Journal of 
infection. 2006 Sep 1;53(3):166-74. 

12. Arnold FW, Wiemken TL, Peyrani P, Ramirez JA, Brock GN. 
Mortality differences among hospitalized patients with community-
acquired pneumonia in three world regions: results from the 
Community-Acquired Pneumonia Organization (CAPO) 
International Cohort Study. Respiratory medicine. 2013 Jul 
1;107(7):1101-11. 

13. Drijkoningen JJ, Rohde GG. Pneumococcal infection in adults: 
burden of disease. Clinical Microbiology and Infection. 2014 
May;20:45-51. 

14. Song JH, Thamlikitkul V, Hsueh PR. Clinical and economic burden 
of community-acquired pneumonia amongst adults in the Asia-
Pacific region. International journal of antimicrobial agents. 2011 
Aug 1;38(2):108-17. 

15. Takahashi K, Suzuki M, Anh NH, Huong LT, Son TV, Ai NT, 
Morimoto K, Kilgore PE, Anh DD, Ariyoshi K, Yoshida LM. The 
incidence and aetiology of hospitalised community-acquired 
pneumonia among Vietnamese adults: a prospective surveillance in 
Central Vietnam. BMC infectious diseases. 2013 Dec 1;13(1):296. 

16. Palmer CS, Zhan C, Elixhauser A, Halpern MT, Ranee L, Feagan 
BG, Marrie TJ. Economic assessment of the community-acquired 
pneumonia intervention trial employing levofloxacin. Clinical 
therapeutics. 2000 Feb 1;22(2):250-64. 

17. Carriere KC, Jin Y, Marrie TJ, Predy G, Johnson DH. Outcomes and 
costs among seniors requiring hospitalization for community‐
acquired pneumonia in Alberta. Journal of the American Geriatrics 
Society. 2004 Jan;52(1):31-8. 

18. Tumanan-Mendoza BA, Mendoza VL, Punzalan FE, Reganit PF, 
Bacolcol SA. Economic burden of community-acquired pneumonia 
among adults in the Philippines: its equity and policy implications 
in the case rate payments of the Philippine Health Insurance 
Corporation. Value in health regional issues. 2015 May 1;6:118-25. 

19. Vo TQ. Socioeconomic Burden of Community-acquired Pneumonia 
Associated Hospitalizations among Vietnamese Patients: A 
Prospective, Incidence-based Study. Asian Journal of Pharmaceutics 
(AJP): Free full text articles from Asian J Pharm. 2018 Aug 
10;12(01):S38–S47. 

20. World Health Organization, ICD-10 Version 2016, [Online]. 
Available: https://icd.who.int/browse10/2016/en. [Accessed: 10 Jan, 
2020]. 

21. Kolditz M, Tesch F, Mocke L, Höffken G, Ewig S, Schmitt J. 
Burden and risk factors of ambulatory or hospitalized CAP: a 
population based cohort study. Respiratory medicine. 2016 Dec 
1;121:32-8. 

22. Azmi S, Aljunid SM, Maimaiti N, Ali AA, Nur AM, De Rosas-
Valera M, Encluna J, Mohamed R, Wibowo B, Komaryani K, 



Tuan Huynh Anh Phan et al.: Trends in Prescribing Antibiotic Therapy for Hospitalized Patients with Community-Acquired Pneumonia in Vietnam 

 

  

 Archives of Pharmacy Practice ¦ Volume 11 ¦ Issue 1 ¦ January-March 20201                                                                                                     21 
 

Roberts C. Assessing the burden of pneumonia using administrative 
data from Malaysia, Indonesia, and the Philippines. International 
Journal of Infectious Diseases. 2016 Aug 1;49:87-93. 

23. British Thoracic Society Community-acquired Pneumonia in Adults 
Guideline Group. Guidelines for the management of Community-
acquired pneumonia in adults: update 2009. BMJ Thorax. 2009; 
64:iii1-iii55. 

24. Mandell LA, Wunderink RG, Anzueto A, Bartlett JG, Campbell GD, 
Dean NC, Dowell SF, File Jr TM, Musher DM, Niederman MS, 
Torres A. Infectious Diseases Society of America/American 
Thoracic Society consensus guidelines on the management of 
community-acquired pneumonia in adults. Clinical infectious 
diseases. 2007 Mar 1;44(Supplement_2):S27-72. 

25. Niederman MS, Mandell LA, Anzueto A, Bass JB, Broughton WA, 
Campbell GD, Dean N, File T, Fine MJ, Gross PA, Martinez F. 
Guidelines for the management of adults with community-acquired 
pneumonia: diagnosis, assessment of severity, antimicrobial 
therapy, and prevention. American journal of respiratory and critical 
care medicine. 2001 Jun 1;163(7):1730-54. 

26. National Institute for Health and Care Excellence, Pneumoniae in 
adults: diagnosis and management. Nice.org.uk/guidance/cg191, 
[Online]. Available: [Accessed: 10 Jan, 2020]. 

27. Falk G, Fahey T. C-reactive protein and community-acquired 
pneumonia in ambulatory care: systematic review of diagnostic 
accuracy studies. Family practice. 2009 Feb 1;26(1):10-21. 

28. Waterer GW, Rello J, Wunderink RG. Management of community-
acquired pneumonia in adults. American journal of respiratory and 
critical care medicine. 2011 Jan 15;183(2):157-64. 

29. Johansson N, Kalin M, Tiveljung-Lindell A, Giske CG, Hedlund J. 
Etiology of community-acquired pneumonia: increased 
microbiological yield with new diagnostic methods. Clinical 
Infectious Diseases. 2010 Jan 15;50(2):202-9. 

30. Gupta D, Agarwal R, Aggarwal AN, Singh N, Mishra N, Khilnani 
GC, Samaria JK, Gaur SN, Jindal SK, Pneumonia Guidelines 
Working Group. Guidelines for diagnosis and management of 
community-and hospital-acquired pneumonia in adults: Joint 

ICS/NCCP (I) recommendations. Lung India: Official Organ of 
Indian Chest Society. 2012 Jul;29(Suppl 2):S27. 

31. Lim WS, Baudouin SV, George RC, Hill AT, Jamieson C, Le Jeune 
I, Macfarlane JT, Read RC, Roberts HJ, Levy ML, Wani M. BTS 
guidelines for the management of community acquired pneumonia 
in adults: update 2009. Thorax. 2009 Oct 1;64(Suppl 3):iii1-55. 

32. Johns Hopkins Hospital. Antimicrobial Stewardship Program. 
Antibiotic Guidelines 2015-2016: Treatment Recommendations for 
Adult Inpatients. Johns Hopkins Hospital Antimicrobial 
Stewardship Program; 2015. 

33. Johns Hopkins Medicine. Antibiotics Guidelines 2015-2016, Johns 
Hopkins Hospital, Baltimore 2016: pp 83-90. 

34. Mandell LA, Wunderink RG, Anzueto A, Bartlett JG, Campbell GD, 
Dean NC, Dowell SF, File Jr TM, Musher DM, Niederman MS, 
Torres A. Infectious Diseases Society of America/American 
Thoracic Society consensus guidelines on the management of 
community-acquired pneumonia in adults. Clinical infectious 
diseases. 2007 Mar 1;44(Supplement_2):S27-72. 

35. Song JH, Oh WS, Kang CI, Chung DR, Peck KR, Ko KS, Yeom JS, 
Kim CK, Kim SW, Chang HH, Kim YS. Epidemiology and clinical 
outcomes of community-acquired pneumonia in adult patients in 
Asian countries: a prospective study by the Asian network for 
surveillance of resistant pathogens. International journal of 
antimicrobial agents. 2008 Feb 1;31(2):107-14. 

36. Vardakas KZ, Trigkidis KK, Falagas ME. Fluoroquinolones or 
macrolides in combination with β-lactams in adult patients 
hospitalized with community acquired pneumonia: a systematic 
review and meta-analysis. Clinical Microbiology and Infection. 
2017 Apr 1;23(4):234-41. 

37. Skalsky K, Yahav D, Lador A, Eliakim-Raz N, Leibovici L, Paul M. 
Macrolides vs. quinolones for community-acquired pneumonia: 
meta-analysis of randomized controlled trials. Clinical 
Microbiology and Infection. 2013 Apr 1;19(4):370-8.   

 
 
 
 

 

 

 


