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THE FIRST PHASE REPORT

1. Project title:

- Strenthening the research capacities of the National lastitute of Hygiene and Epidemiology on some

neglected infectious diseases in Vietnam.

2. Host agency:
Ministry of Health, Vietham

|

oY}

Implementation agency:
National Institute of Hygiene and Epidemiology. Vietnam

i

4. Research sponsor
National Institute of Infectious Diseases. Japan.

h

. Research titles

3

difficile infection in some hospitals in the North of Vietnam.
Research 2: Clinical epidemiology and molecular characterization of Enterobacteriaceae
strains producing Metallo-Beta-Lactamase {including NDM-1} in some hospitals in Hanoi

I, Research I: Molecular epidemiology . toxin profile and antibiotic resistance of Clostridium

City.

5.5. Research 3: Molecular epidemiologic analysis of V. cholerae O] isolates in Vietnam from
2007 10 2009.

3.4, Research 4: The basic and clinical study on Histoplasmosis in Vietnam.

5.5. Research 5: Establishment of laboratory diagnosis for leptospirosis and investigation of
prevalence of leptospirosis among patients with fever of unknown origin in northern area of
Vietnam.

5.6. Research 6: The improvemenr of the epidemiological surveillance of anthrax in Vietnam.

s

-7. Research 7: Enhancement of the Natjonal Institute of Hvgiene and Epidemiology rabies
laberatory capacity for rahies’bat lyssavirus diagnosis and research

3.8. Research 8: Phylogenetic analysis and transmission dvnamics of measies and rubella viruses
isolated from some outbreaks in the Northern provinces of Vietnam from 2006 to 2014
5.9, Research 9: Epidemiology and molecular characteristics of the hand. oot and maouth disease in

the North of Vietnam.

6. Research duration:
- 3year (2012-2014)

Study budget:

= Toml tunding for the project is 36.000.000 JPY for 36 months rom 2012-201 4

- Funding status: Nationa! Institute of Hygiene and Epidemiology . Vietnam has received the
for the first phase which was of 7.000.000 JPY.

»

Implementation activities
- In attached sheerts

Hanoi, IS March. 2012 Ty
Signature

Assoc. Proll. Ngusen Tran Hien. VID.. MPH., PhD.
Director
National Institute of Hygiene and Epidemiology

fund
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Research 1

1.1 Project title: Molecular epidemiology, toxin profile and antibiotic resistance of Clostridium
difficile infection in some hospitals in the North of Vietnam.

1.2 Objectives

1% stage:

o To set up a laboratory for anaerobic bacteria research: prepare necessary materials and reagents
for anaerobic bacteria culture and other bacterial detection method

o To establish a SOP for etiologic diagnosis of Clostridium difficile infection in Vietnam
(bacterial culture and/or toxin detection).

o To investigate baseline information on antibiotics-associated diarrhea in hospitals in order to
select study sites for sample collection.

2" stage:

o To estimate the proportion of cases of Clostridium difficile infection among hospitalized
patients presenting with antibiotics-associated diarrhoea (AAD) or colitis in some major
hospitals in Northern Vietnam.

e To determine risk factors of Clostridium difficile infection and its severity in Vietnam,
especially geriatric population

3" stage:

e To study on molecular epidemiology of Clostridium difficile isolates in Vietnam

e To explore toxin profile and antibiotic resistance of Clostridium difficile isolates

1.3 Name of Researchers

Nguyen Thi Binh Minh ' Vu Thi Thu Huong', Keigo Shibayama®, Haru Kato®
!National Institute of Hygiene and Epidemiology, Hanoi, Vietnam

? National Institute of Infectious Diseases, Tokyo, Japan

1.4 Affiliation
— National Institute of Hygiene and Epidemiology, Vietnam.
— National Institute of Infectious Diseases, Japan.

1.5 Sub-project title: First study on Clostridium difficile and its infection in Vietnamese hospitals:
prevalence, risk factors, molecular epidemiology, toxin profile and antibiotic resistance.

1.6 Summary

Clostridium difficile causes a range of illness from mild diarrhea to pseudo membranous colitis and
death. C. difficile colonizes the human intestinal tract via the fecal-oral route. This colonization is
facilitated by disruption of normal intestinal flora due to antimicrobial therapy. C. difficile infection is
one of the most common healthcare-associated infections and a significant cause of morbidity and
mortality among elderly hospitalized patients. Besides its occurrence in the hospital, the infection has
also become more common in the community.

Recently, C. difficile infections have become more frequent, more severe, more difficult to treat, and
more likely to recur. In the United States, C. difficile infections affect more than 60 hospitalized patients
per 100,000 (0.06 percent). In Asia, C. difficile has been notified as a emerging and re-emerging
pathogen in Japan, China, Singapore and Thailand (Wongwanich, Rugdeekha et al. 2003; Kato, Ito et
al. 2007; Huang, Wu et al. 2009; Lim, Ling et al. 2011). These observations have been attributed to a
new strain designated BI, NAP1 or ribotype 027. This strain appears to be more virulent than other
strains, which may be attributable to increased toxin production compared to conventional strains.
Fluoroquinolone use has strongly correlated with the emergence of this strain.

C. difficile infection surveillances have been established and become mandatory in many countries in
the world such as in the US, UK, Ireland and Japan. However, C. difficile infections have not ever been
reported in Vietnam possibly due to lack of surveillance system and laboratory support. Therefore, this
project will be the first study on C. difficile and C. difficile infection in Vietnam. The study results

—338—



possibly highlight that C. difficile infection is an important issue of public health in Vietnamese

hospitals and provide evidence to establish a program for prevention and infection control of C. difficile
infection.

1.7 Purposes

Research on anaerobic bacteria in Vietnam has been ignored for many years. Literature survey has
showed that only two studies on anaerobic bacteria of Bactericides fragilis and Clostridium perfringens
have been found from publications of Vietnam. However, study on C. difficile infection has never been
done in Vietnam. There are possible reasons to explain this situation. They include:

a. Culture of C. difficile is hampered by technical and costly limitations: C. difficile is an
obligate anaerobic bacterium that requires special media and strict conditions to growth. Thus
culturing these bacteria is very difficult, expensive, laborious and time-consuming.

b. The optimal approach for laboratory diagnosis of C. difficile is uncertain: There are two
categories of laboratory tests for C. difficile: toxin assays (which evaluate for evidence of toxin)
and organism detection assays (which evaluate for the presence of organism). Anaerobic stool
culture for isolation of C. difficile is the most sensitive test but is not practical due to its slow
turnaround time; the need to detect toxin production by the recovered isolate further slows
down this approach. Cytotoxicity assay also takes too long for routine clinical use. Enzyme
immunoassay testing for C. difficile toxins A and B is rapid but less sensitive. Polymerase chain
reaction (PCR) of stool appears to be rapid, sensitive and specific, but need more data to
support routine use of this modality.

c. No previous data and report on C. difficile infection is available in Vietnam. It therefore
attracts limited attention of clinicians and may underestimate the importance of this infection.

Laboratory of pathogenic anaerobes of National Institute of Hygiene and Epidemiology, Vietnam has
newly established since 20" September 2011. The goal of this laboratory is to establish and promote
research on anaerobic pathogens. Being aware of the importance of C. difficile and its potential role in
severe antibiotics-associated diarrhea cases reported from hospitals in Vietnam, we want to launch a
first study on anaerobic C. difficile infection in Hanoi. This study will not provide a first estimate of the
proportion of the cases of antibiotics-associated diarrhea that are due to Clostridium difficile, also pave
a way for another researches on anaerobic bacteria in Vietnam.

The objectives of this 3-year project will be divided into 3 stages:

1* stage:
a. To set up a laboratory for anaerobic bacteria research: prepare necessary materials and reagents
for anaerobic bacteria culture and other bacterial detection method

b. To establish a SOP for etiologic diagnosis of Clostridium difficile infection in Vietnam
(bacterial culture and/or toxin detection).

c.  To investigate baseline information on antibiotics-associated diarrhea in hospitals in order to
select study sites for sample collection.

1.8 Methods

a. To set up a laboratory for anaerobic bacteria research: do literature survey to learn about
detection techniques of Clostridium difficile. From basic knowledge of Clostridium difficile
detection, order and prepare reagents, media, commercial kits and primer sequences for
molecular assays to detect Clostridium difficile and toxin A and B directly from stool samples
or bacterial colony.

b. To establish a SOP for etiologic diagnosis of Clostridium difficile infection: Collect information
from literature together with consultancy from anaerobic experts to establish a protocol for
laboratory-based diagnosis of Clostridium difficile infection in Vietnam.

¢. To investigate baseline information on antibiotics-associated diarrhea in hospitals: interviews
with clinicians in hospitals together with retrospective review of medical records in intensive

care units of hospitals in Hanoi to approximately estimate rough proportion of the disease in the
hospitals.
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1.9 Results

a. Set up a laboratory for anaerobic bacteria research

o Necessary materials and reagents for culturing of Clostridium difficile has been prepared. They
include:

v Special media for anaerobic bacteria isolation and growth (baseline media such as Brucella HK
agar, GAM modified agar, GAM modified broth and specials supplements such as Proteose
peptone No 2, Mannitol, Neutral red , Sodium Taurocholate , D-Cycloserine, Cefoxitin ).

v Materials for incubation atmosphere (anaerobic pouch, anaerobic indicator for monitoring the
adequacy of incubation atmosphere)

v Incubation jars or anaerobic bag for maintenance of the atmosphere during incubation time.

e Necessary reagents for rapid detection of Clostridium difficile antigen: Difficile test kit and
Premier Toxins A and B microwell EIA.

o Primer sequences and PCR reagents for molecular detection of Clostridium difficile and toxin A
and B from stool samples

e International standard strains of Clostridium difficile for isolation and antibiotic susceptibility
test have been ordering.

Establish a SOP for etiologic diagnosis of Clostridium difficile infection:

o A SOP for isolation, identification and toxin detection of Clostridium difficile has been
established, starting from sample collection, sample transport and storage, sample processing,
microscopy, culture, identification to toxin detection . The detail procedures have been fully
described in the SOP in separate paper.

Investigate baseline information on antibiotics-associated diarrhea in hospitals
Antibiotics-associated diarrhea occurs around 20-30 % of hospitalized patients in intensive care
units of investigated hospitals. There were more frequent severe diarrhea cases with diarrhea up
to more than 10 times daily and fever. Some cases were life-threatening, usually in patients
with chronic diseases. No death has been reported yet. ’

1.10  Discussion

Clostridium difficile is an important emerging and re-emerging pathogen in the world and Asian region
but this kind of infection has never explored in Vietnam. In order to understand the role of Clostridium
difficile in antibiotics-associated diarrhea, there is essential need to establish a laboratory-based protocol
for etiologic diagnosis of Clostridium difficile which is practical in Vietnam. This study will not only be
beneficial for the establishment of a first laboratory of anaerobic bacteria research in Vietnam, also will
promote further studies on other important anaerobic bacteria in the future such Clostridium botulinum,
Clostridium perfringens, Bacteroids and Prevotella.

1.11  Publications
a. 1 publication titled “Practical laboratory approach for diagnosis of C. difficile among patients
with antibiotics-associated diarrhea in Vietnam™
b. The paper will provide a protocol for C. difficile detection which can be applied in
microbiology laboratory in hospitals, universities and health centres in Vietnam.
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Research 2

2.1. Project title: Clinical epidemiology and molecular characterization of Enterobacteriaceae
strains producing Metallo-Beta-Lactamase (including NDM-1) in some hospitals in Hanoi
city.

2.2. Objectives:
a. To describe the clinical epidemiology of Enterobacteriaceae strains produce Metallo-Beta-
Lactamase in the hospitals
b. To describe molecular characterization Metallo-Beta-Lactamase produce (including NDM-1)
among Enterobacteriaceae strains isolated in the Hospitals of Vietnam.

2.3. Name of Researchers
— Dr. Tran Huy Hoang, National Institute of Hygiene and Epidemiology
— Assoc. Prof. Nguyen Binh Minh, PhD. MD., National Institute of Hygiene and Epidemiology

2.4. Affiliation
— National Institute of Hygiene and Epidemiology, Vietnam.
~ National Institute of Infectious Diseases, Japan.

2.1.  Sub-project title: Clinical epidemiology of Enterobacteriaceae strains producing Metallo-Beta-
Lactamase (including NDM-1) in some hospitals in Hanoi city.

2.5. Summary

2.6. Purposes

One of global problem which we facing today is rapid press bacteria resistant to antibiotic through the
world, especially in developing countries where have high burden of infectious diseases. The bacterial
pathogenic are not only resistant to the most common antibiotics, they also resist to the last-resort
antibiotic such as cephalosporin and carbapenem. The most concern recently is the spread of Gram
negative bacteria which carried NDM-1 gen encodes carbapenem resistance to the several countries in
Asia and Europe. The patients infected by carbapenem-resistant bacteria will increase the risk of
treatment failure, costs, prolonged treatment and high mortality risk for patients. In addition, patients
infected with carbapenem-resistant strains when they return home, will be a source to spread of resistant
bacterial strains. With antibiotic resistance of bacteria strongly today will lead to no effective antibiotic
treatment of bacteria in 5-10 years. This is a one of most global concern should be studied given
appropriate measures and effective way to prevent the spread of this new resistant gene.

In Vietnam, the impact of economic reform in the early 1990's led to the explosion of the private
pharmacies, the antibiotics can be easily bought without a prescription or instructions of doctors, which
led to the improper use and misuse of antibiotics in Vietnam, these are important risk factors that lead to
antibiotic resistance of bacteria in Vietnam:

Resistance of gram negative bacteria which are common causes of hospital infection is high. According
to GARP which were reported from different studies in Ho Chi Minh city, 25% isolated were resistant
to cephalosporin in 200-2001 and 42% of gram negative bacteria resistant to cefftazidime, 63% to
gentamicin and 74% to nalidixic acid in 2009. The most recent study conducted by NIHE in order to
determine the prevalence of carbapenem resistance strains isolated. The primary finding shown that
more than 60% of Acinetobacter and Pseudomonas resistant to cephalosporin and with at least one
antibiotic of carbapenem. Enterobacteriacae such as E. coli and Klebsiella also were resistant to
cephalosporin and carbapenem at high level in some of leading hospitals of Hanoi. Therefore, the better
understanding of clinical epidemiology and molecular characterization of Metallo-Beta-Lactamase
producing bacteria which is causes of hospital infection in Vietnam is crucial in order to gradually put
under control and drug-resistant bacteria as a basis for making treatment patients and reasonable effect.
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2.7. Methods.

Study design: Cross- sectional study
Study sites: 3 hospitals in Hanoi (Vietduc, Sainpaul and Thanhnhan)
Study subject:

- Patients admitted to the hospital with all ages and genders that are being with severe infection
will be selected for this study.

- Enterobacteriacea strains isolates from patients in the hospitals

Sampling: 600 (200 samples/ hospital).
Data collection

- Isolation and identification:

o Samples will be collected from patients who have acquired infections in the hospital
and then will be isolated on Macconkey agar plate. API-20 trip and specific antiserum
will be used for identification of Enterobacteriaceae.

©  Antibiotic-resistant bacteria strains will be screened by Disk diffusion method

o The minimum inhibitory concentration of antibiotic will be determined by antibiotic
dilution methods in Mueller-Hinton agar, according to the guidelines of CLSI.

- Questionnaire: The questionnaire will be designed based on demographics information: age,
gender, occupation, education level, address, date of onset, days in hospital and clinical and
procedure / surgery performance, e.g. surgical methods, treatment duration, heavy, light, time
of respiratory support, other issues ... The diseases together with (heart disease, diabetes,
hypertension, AIDS ..) and status of antibiotic use before and during hospitalization:
imipenem, meropenem, ceftriaxone, ciprofloxacin, ... are also measured.

Variables:

- Demographics information: age, gender, occupation, education level,

- History of antibiotic used before go to hospital.

- Date: Date of onset and days stay in hospital

- Clinical and procedure: surgery performance, e.g. surgical methods, medical intervention. .

- Site of isolates: Respiratory tract, Wound, blood, urine. .. ..

- Other diseases: Heart disease, diabetes, hypertension, AIDS ....)

- Antibiotic exposure: type of antibiotic, dose, days... ..

Data analyze:

The data will be entered into computer and managed by Epi Data software 3.1 version and
analyzed by Stata software 10.0 (Texas, US, 2007) with 5% level of significance. A frequency,
percentage, average and median commands will be calculated to describe the quantitative variables.

2.8. Results
a. Gram negative bacterial isolated form hospital-acquired infection patients

600 strains which caused of hospital-acquired infection were collected from three hospitals in
Hanoi (Vietduc, Sainpaul and Thanhnhan) Most of strains were isolated from patient in age groups: <9,

20-29, 50-59 and highest in group of age >60 (Tab1 and Fig 1).

Tablel: Distribution of hospital infection patients by age

. Age groups
Hospital 7= 10-19 (2029 [30-39  [40-49 | 50-59 | ~60
Vietduc 2 24 73 34 36 51 74
Sainpaul 98 6 12 12 14 9 30
Thanhnhan 3 2 8 8 8 29 65
103 32 93 54 58 89 169
Total (17.16%) | (5.33%) | (15.5%) (9%) (9.66%) | (14.83%) (28.16%)
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Figurel: Distribution of hospital infection patients by age

The Higher numbers of male than female cases 455 (75.8%) of male compared to 145 (24.2%) of
female. (Tab 2 and Fig 2)

Table 2: Distribution of hospital infection by sex

Hospital Male Femal
Vietduc 246 48
Sainpaul 122 59
Thanhnhan 87 38
Total 455 (75.8%) 145 (24.2%)

500 -
450 -
400 -
350 -
300 -
250 -

200
150 -
100 -
50 -
0 -

Vietduc

Sampaul Thanhnhan Total
B Male #Femal

Figure 2: Distribution of hospital infection by sex

Table 3: Distribution of bacterial strains isolated by hospitals

Hospital Acinetobacte K. pneumonieae | E. cloaceae | E.coli P.aeruginos Other
r a Gram (-)
Vietduc 205 15 17 12 33 12
Sainpaul 49 53 1 19 43 16
Thanhnhan 66 26 | 6 9 17
320 37 85
Total (53.33%) 94 (15.67%) 19 (3.17%) | (6,17%) (14.17%) | 45 (7.5%)
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From three hospital (Vietduc, sainpaul and Thanhnhan) 320 (53.33%) Acinetobacter , 94 (15.67%)
K. pneumonieae , 19 (3.17%) E. cloaceae, 85 (14.17%) P.aeruginosa and 45 (7.5%) other Gram
negative bacterial were collected from 2011 to 3/2012 (tables 3)

Table 4: Distribution of bacterial strains by sample collection site

Collection site
Hospital - -
. Bronchial | Operation Other
Cathetere Urine tube Fluid site Blood Sputum Auids
Vietdue 6 40 174 18 8 16 32
Sainpaul 0 0 72 9 16 5 79
Thanhnhan 1 4 1 2 1 41 75
44 247 25 62 186
Total 7(1.16%) | (7.33%) | (41.16%) 29 (4.83) | (4.16%) | (10.33%) | (31%)
|
250 i
200
150 -
100 -
Cathetere urnne Bronchial Operation Blood Sputum Other fluds
tube Fluid site
@ Victduc  ® Sainpaul Thanhnhan & Totel

Figure 3: Distribution of bacterial strains by sample collection site

The highest strains were isolated from Bronchial tube Fluid 247 (41.16%), following by other fluid
sample 31% (bile fluid, pancrease and abscess fluid...), 10.33% sputum and 7.33% isolates in urine of
patient (Tab 4 and Fig 3).

b. Antibiotic sensitivity results:
Because of the limited time we cannot perform antibiotic sensitivity testing with all of bacteria

strains isolated so in this report we are going to present some primary of antibiotic results by disc
diffusion method:

Table 5: Antibiotic sensitivity testing of acinetobacter strains isolated

Results
Antibiotic S* I* R*
Pipera +Tazobac (n=198) 2 0 196 (99%)
Ceftazidime (n=167) 4 0 163 (97.6%)
Imipenem (n=198) 0 1 197 (99.5%)
Meropenem (n=190) 0 2 188 (98.9%)
Mynocycline (n= 192) 105 (54.69%) 29 (15.4%) 58 (30.2%)
Ciprofloxacine (n=192) 12 1 179 (93.2%)
Netilmicine (n=192) 34 2 158 (82.3%)
Gentamicine (n=182) 8 3 171 (93.95%)
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* S: sensitive; I intermediate; R: resistant
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Figure 4: Antibiotic sensitivity testing of acinetobacter strains isolated

The results in the table 5 and Figure 4 shown, Acinetobaer spp isolated were resistant at high: to
carbapenem level (99.5% imipenem and 98.9% to meropenem); 99% to Pipera +Tazobactam and 97.6%
to ceptazidime. However 105/192 (54.69%) of strain still were sensitive to Mynocycline and 15.1%
were resistant at intermediate level.

Table 6: Antibiotic sensitivity testing of K. pneumonieae strains isolated

Results
Antibiotics S* I* R* Total
Amo+A.clavulanic (n=54) 3 2 49 (90.7%) 54
Ticarcilline+A. clav (n=50) 0 0 50 (100%) 50
Ampi+sulbactam (n=45) 1 0 44 (97.8%) 45
Pipera +Tazobac (n=59) 1 2 56 (94.9%) 59
Cefalothin (n=44) 0 0 44 (100%) 44
Cefuroxime (n=54) 1 1 52 (96.3%) 54
Cefotaxime (n=60) 1 0 59 (98.3%) 60
Ceftazidime (n=60) 1 2 57 (95%) 60
Imipenem (n=67) 10 (14.9%) 1 56 (83.6%) 67
Meropenem (n=58) 7 0 51 (87.9%) 58
Ertapenem (n=46) 1 0 45 (97.8%) 46
Ciprofloxacine (n=46) 0 0 56 (100%) 56
Levofloxacine (n =48) 5 12 36 (67.9%) 53
Gentamicine (n= 46) 18 (28.1%) 1 45 (70.3%) 64
Amikacine (n=44) 16 (26.7%) 1 43 (71.7%) 60

* S sensitive; I: intermediate; R: resistant
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Figure 5: Antibiotic sensitivity testing of K. pneumoniea strains isolated

More than 96% of K. pneumonieae strains tested were resistant to cephalosporin and >83% to
carpapenem (imipenem 83.6%, meropenem 87.9% and 97.8% to ertapenem). Other antibiotic also were
reported resistant at high level (Tab 6 and Fig 5)

Table 7 : Antibiotic sensitivity testing of E. cloacae strains isolates

Results (n=19)

Antibiotic
S* I* R*
Amo+A.clavulanic 0 0 19 (100%)
Ticarcilline+A. clav 0 0 19 (100%)
Pipera +Tazobac 0 1 18 (94.7%)
Cefalothin 0 0 19 (100%)
Cefuroxime 0 0 19 (100%)
Cefotaxime 0 0 19 (100%)
Ertapenem 1 1 17 (89.47%)
Imipenem 7 (36.84%) 3 9 (47.36%)
Meropenem 3 14 (73.68%)
Ciprofloxacine 2 2 15 (78.94%)
Gentamicine 2 1 16 (84.2%)
*S: sensitive; I: intermediate; R: resistant
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Figure 6 : Antibiotic sensitivity testing of E. cloacae strains isolated

100% of E. cloacae were resistant to Amo+A.clavulanic, Ticarcilline+A.clav, cephalosporin,
94.7% to Piperacilin +Tazobactam. >73% were resistant to ertapenem and meropenem. However 7/19
(36.84%) strains were still sensitive to imipenem (Tab 7 and Fig 6).
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Tables 8 : Antibiotic sensitivity testing of Pseudomonas strains isolated

Results
Antibiotic S* I* R*
Pipera +Tazobac (n=65) 16 (24.6%) 5 44 (67.7%)
Ceftazidime (n=62) 3 14 45 (72.6%)
Imipenem (n=66) 2 0 64 (96.9%)
Meropenem (n=66) 5 0 61 (92.4%)
Ciprofloxacine (n=64) 4 1 59 (92.2%)
Gentamicine (n=66) 1 6 59 (89.4%)
Amikacine (n=66) 4 2 60 (90.9%)

* 8- sensitive; I intermediate; R: resistant

Figure 7: Antibiotic sensitivity testing of Pseudomonas strains isolated
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Tables 9 : Antibiotic sensitivity testing of E. coli strains isolated

Results

Antibiotic S* I* R*
Amo+A.clavulanic 0 0 25 (100%)

TicarcillinetA.clav 0 1 24
Pipera +Tazobac 0 0 25 (100%)
Cefalothin 0 0 25 (100%)
Cefuroxime 0 0 25 (100%)
Cefotaxime 0 0 25 (100%)
Ceftazidime 0 0 25 (100%)
Ceftriazone 0 0 25 (100%)
Cefepime 0 0 25 (100%)
Ertapenem 2 0 23 (92%)
[mipenem 11 (44%) 1 13 (52%)
Meropenem 6 4 15 (60%)
Ciprofloxacine 0 0 25 (100%)
Levofloxacine 0 0 25 (100%)

*S: sensitive; I: intermediate; R: resistant

B
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Figure 8: Anfibiofic sensitivity testing of E. coli strains isolated

2.9. Discussion

- Continue finish questionnaire form, entry data and analyze the epidemiological of the study subject
(from March to May, 2012)

- Compare of antibiotic resistant level among bacteria isolated in three hospitals

- Complete antibiotic sensitivity of bacteria strains isolated by Disc Diffusion method and the
minimum inhibitory concentration assay (March to May, 2012)

- Evaluate the Metallo-Beta-Lactamase producing among NDM-1 positive strains isolated by E-test
and Japanese kit (One Japanese Scientist from Department of Bacteriology II in NIID will visit NIHE in
May, 2012 and working with Antimicrobial Laboratory-Department — NIHE).

- Discuss with NIID about new research grant for objective 2 (conduct in2012 and 2013).

2.10. Publications
None
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