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Presenter
Presentation Notes
Hi everyone, My name is Vu Quoc Dat. I’m an infectious diseases doctor from Hanoi Medical University in Vietnam. It is my great pleasure to be here today to share information about the situation of antibiotic resistance in Vietnam and challenges in responses in this outbreak.
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Vietnam healthcare system

• Vietnam had ~1,085 hospitals with 308,400 patient beds1

• Provincial hospital: ~ 500 (380-700) beds with 36,926 admission/year2

• District hospitals: 146 (110–212) beds with 8362 admission/year2

• ~53% patients admitted to critical care units 

with diagnosis of infection 3

1. https://doi.org/10.1371/journal.pone.0240830
2. https://doi.org/10.1016/j.jcrc.2017.07.020
3. http://dx.doi.org/10.1136/bmjopen-2022-061638

Presenter
Presentation Notes
http://quochoi.vn/UserControls/Publishing/News/BinhLuan/pFormPrint.aspx?UrlListProcess=/content/tintuc/Lists/News&ItemID=41631Vietnam is a LMIC with a population of nearly 98 million in 2023. By 2018, Vietnam had 13,583 public healthcare facilities, including 1,085 hospitals with 308,400 patient beds, 579 regional clinics and 11,830 medical service units in communes, wards, offices and state- or privately-owned enterprises. In the private sector, there were 231 private hospitals with 16,000 beds (approximately 5% of national hospital beds) in the country by 2019.Burden of diseases in Vietnam has changed significantly in the past 20 years. The communicable diseases burden (measured in DALYs) decreased rapidly from 37% in 1990 to 14% in 2017. However, in the critical care settings, our study shows that the infectious diseases remain a major emergency medical condition and are the main cause of morbidity and mortality in terms of number of admission.
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Antibiotic resistance threats in Vietnam
Antibiotic-resistant microorganism Vietnam
Priority 1: CRITICAL

• Acinetobacter baumannii, carbapenem-resistant 51-93%1

• Pseudomonas aeruginosa, carbapenem-resistant 42.9-86.2%1

• Enterobacteriaceae, carbapenem-resistant, ESBL-producing 2-55%1

Priority 2: HIGH

• Enterococcus faecium, vancomycin-resistant - 

• Staphylococcus aureus, methicillin-resistant, vancomycin-intermediate and resistant 7.9-67.4%2

• Helicobacter pylori, clarithromycin-resistant 72.6%3

• Campylobacter spp., fluoroquinolone-resistant -

• Salmonellae, fluoroquinolone-resistant 8.6%4

• Neisseria gonorrhoeae, cephalosporin-resistant, fluoroquinolone-resistant 54% (ciprofloxacin)5

Priority 3: MEDIUM

• Streptococcus pneumoniae, penicillin-non-susceptible 93.6%6

• Haemophilus influenzae, ampicillin-resistant 64.1%7

• Shigella spp., fluoroquinolone-resistant 7.6%8

1. https://doi.org/10.21954/ou.ro.00011239
2. https://doi.org/10.3889/oamjms.2019.871
3. https://doi.org/10.1016/j.jgar.2020.06.007
4. https://doi.org/10.1128/JCM.01465-20
5. https://doi.org/10.1093/cid/ciz365
6. https://doi.org/10.1093/jac/dkaa276
7. https://doi.org/10.1093/jac/dkw069
8. https://doi.org/10.1093/jac/dkv400

Presenter
Presentation Notes
In 2017, WHO released a global priority pathogens list of 12 pairings of bacteria and antibiotic resistance phenotypes for research and development of new treatments and stratified these into three priority levels as critical, high and medium. In Vietnam, we found a high prevalence of resistance in all pathogens, especially in critical group which contribute to hospital acquired infection.  



A
nt

ib
io

ti
c 

re
si

st
an

ce
 in

 V
ie

tn
am

4

V

High economic burden of treating resistant 
pathogens
• Cost of antibiotic treatment comprising 51.1% of the total cost

• The average daily cost of antibiotic to treat carbapenem resistant 

Gram-negative bacteria was US$ 172 versus US$ 28.3 to treat 

carbapenem susceptible Gram-negative bacteria. 

Dat VQ, Huong VTL, Turner HC, Thwaites L, van Doorn HR, Nadjm B. Excess direct hospital cost of treating adult patients with ventilator associated respiratory infection (VARI) in Vietnam. 
PLoS One. 2018 Oct 31;13(10):e0206760. doi: 10.1371/journal.pone.0206760. Erratum in: PLoS One. 2018 Nov 27;13(11):e0208361. PMID: 30379956; PMCID: PMC6209379.

Presenter
Presentation Notes
We know that in the country, there is a huge difference in antibiotic prices and a high proportion of costs related to antibiotic in treatment of infection. The average daily cost of antibiotic to treat carbapenem resistant Gram-negative bacteria was 6 time higher than the cost to treat carbapenem susceptible Gram-negative bacteria. The differences in incomes and healthcare systems between countries make any comparisons relatively uninformative. However, given the current Vietnamese per capita health expenditure about 160US$ , the estimated cost attributed to antibiotic therapy is really a high economic burden to the healthcare system in Vietnam.
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Contributors to antibiotic resistance

• Dispensing antibiotics without prescription in 

community

• 88-91% of antibiotics were sold without a prescription1

• Inappropriate use of antibiotics in hospitals

• one-third of inpatients had an inappropriate antibiotic during their 

admission2

• Expenditure on systemic antibacterials and antifungals accounted 

~ 30% of the total drug bids in public hospitals3
1. https://doi.org/10.1186/2050-6511-15-6
2. https://doi.org/10.1016/j.ajic.2011.10.020 
3. https://doi.org/10.1371/journal.pone.0240830

Presenter
Presentation Notes
Antibiotic are overused both in community – by people buying antibiotics after self diagnosis and in hospitals where antibiotic may substitute for better infection control, broad spectrum antibiotics may be used instead of narrow spectrum drugs and people may be given newer, expensive branded antibiotic instead of less expensive first line generic productsIn the community, Contributors to antibiotic resistance are out of pocket healthcare expenditure, purchases without prescription and lack of knowledge about appropriate antibiotic use.In the hospitals, it is Inadequate infection control and overcrowding, Lack of adequate microbiology services. Most hospitals do not have microbiology laboratories. Existing laboratories operate without requirements for internal and external quality assessments. Well trained clinical microbiologists to improve laboratory quality are scarce. Data on resistance in Vietnam can therefore not be considered accurate. And lack of effective drug and therapeutic committees.
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Presenter
Presentation Notes
WHO introduced the AWaRe classification of antibiotic (Access, Watch and Reserve groups) to promote antibiotic stewardship at local, national and global level, and address the challenge ofincreased antibiotic resistance. The ‘Access’ group includes first and second choice antibiotic for the empirical treatment of common infectious syndromes which shouldbe widely available in all healthcare settings. The ‘Watch’ group includes antibiotic classes that have higher resistance potential and are recommended for a specific, limitednumber of indications. Finally, the ‘Reserve’ or last resource group includes altibiotic that are recommended for highly specific patients when all alternatives have failed
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V Dat VQ, Toan PK, van Doorn HR, Thwaites CL, Nadjm B (2020) Purchase and use of antimicrobials in the hospital sector of Vietnam, a lower 
middle-income country with an emerging pharmaceuticals market. PLoS ONE 15(10): e0240830. https://doi.org/10.1371/journal.pone.0240830

Presenter
Presentation Notes
We conducted a study in to include tender-winning results totalling US $1.7 billion from 23 secondary hospitals, 7 primary hospitals and 52 provincial departments of health in Vietnam. Among antibiotic for systemic use (J01), there were a total of 77 different substances procured over all sites. Antibiotics procured according to their AWaRe categories are presented in the Figure. The Access group antibiotic accounted for 47.2% and Watch group antibiotic accounted for 52.4 of procured antibiotic. whilst the Reserve group accounted for 0.1% of antibibotics procured. The proportion of AWaRe non-recommended/unclassified antibiotics were 0.3% of total DDD numbers in all settings. domestic manufacturers provided 82.2% Access group, 83.3% Watch group and 44.3% reserve group. And non-recommended/unclassified antibacterials provided by domestic manufacturers was 65.7%
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Presenter
Presentation Notes
Oral antibiotic accounted for majority antibiotic use in hospitals. Parenteral antibiotics represented 11% of the procured antibiotic in provincial hospitals, 3.8% in district hospitals. The most common oral antibiotic were the second generation cephalosporins. When stratified by the level of hospital, the most commonly oral antibiotic in provincial hospitals were combinations of penicillins and beta-lactamase inhibitors and in district hospitals were the second generation cephalosporins. For parenteral antibiotics, the most common antibiotics were the third generation cephalosporins (29.1%)
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Antibiotic use in critical care units

Dat, Vu Quoc et al., Antibiotic use for empirical therapy in the critical care units in primary and secondary hospitals in Vietnam: a 
multicenter cross-sectional study, The Lancet Regional Health – Western Pacific, Volume 18, 100306

Presenter
Presentation Notes
We conducted a 7-day observational study in 51 CCUs in hospitals from 5 provinces in Vietnam from March to July 2019. Patients aged ≥ 18 years admitted to the participating CCUs was enrolled consecutively. In critical care units in Vietnam, empirical antibiotic treatments were initiated in nearly 65% patients who admitted to critical care units. Among patients who received any antibiotics, 58% were treated with mono therapy, 40% received dual therapy and 2%58.2% 39.9% 1.9%  received triple therapy
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Unpublished data

Presenter
Presentation Notes
The pharmaceutical market in Vietnam is import-reliant and was estimated to reach US$16.1 billion in 2026. Ninety percent of the country’s medication expenditure was on imported medicines . The European Union was the most important pharmaceutical manufacturer providing medications to Vietnam with a value of US $1.1 billion or 51% of Vietnam’s total pharmaceutical imports in 2014, in which France, Germany, Italy shares US $579 million or 73% of total pharmaceutical imports from the EU. For antibiotic, we  found that that European countries were the leading exporters to Vietnam in term of spending on antibacterials whilst Asian countries (mainly India) accounted for the largest quantities. However, the majority of antimicrobial consumption was met by domestic manufacturers. This increase in national production is part of strategic plan for developing the Vietnam pharmaceutical industry by 2020 as the government set objectives to produce 80% of total annual medication consumption in the country 
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Last resource antibiotics

• Carbapenem price decrease 

by ~6.3% per year

• 8.3% for meropenem

• 5.0% for imipenem/cilastatin

• 1.9% for ertapenem

• 4.1% for doripenem

• Other Reserve antibiotics are limited and high cost

Quynh NT, Dat VQ. Purchase of carbapenems in Vietnam, a low- to middle-income pharmaceutical market with a 
high burden of antimicrobial drug resistance. WHO South-East Asia J Public Health 2021;10:12-7.

Presenter
Presentation Notes
Carbapenems are considered as “last-line agents” or “antibiotics of the last resort” for the treatment of patients with severe infections of suspected multidrug-resistant (MDR) bacteria. The consumption of carbapenem has been increased due to the emergence of multidrug-resistant  organisms. In the period between 1990 and 2015, Vietnam still imported 90% of pharmaceutical consumption. With carbapenem as an example, only 10% of total consumption was produced by domestic companies. European countries were the leading exporter to Vietnam in terms of spending on antibiotics. Currently, many domestic companies are not capable of establishing the research and development of patent drugs, and they can only manufacture generic drugs. Vietnamese drug manufacturers seem to target less-advanced and competitive markets to benefits from low barriers to entry.
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Laboratory capacity

Observational study among 1759 patients in 32 primary 

and 16 secondary hospitals in 5 provinces in 2019

Microbiological culture are available in 80% secondary 

hospitals and 30% primary hospitals, only 4.5% and 37% 

patients with SARI in corresponding hospitals can access
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Presenter
Presentation Notes
Before the emergence of COVID-19, we conducted a short observational study at critical care units (CCUs) in 32 district-level and 16 provincial-level hospitals in five provinces in Viet Nam from March to July 2019. We collected data related to clinical management of infection in the CCUs from hospital administration records and the patient’s medical records. Data from hospital administration records included information on the availability or use of laboratory tests and medication given to the patient to manage infection that follow international and national guidelines. Most district and provincial hospitals had the essential supplies and equipment to conduct diagnostic testing (e.g. chest X-ray and complete blood count), and to treat patients with SARI and sepsis. However, specific laboratory testing capacity more available than in district hospitals, for blood and sputum culture, inflammation markers (C-reactive protein and procalcitonin), lactate, arterial blood gas and influenza A and B antigen detection
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National plans on antimicrobial resistance 
(2013-2020)
• Raise awareness of the community and health workers about drug resistance

• Strengthening the national surveillance system on antibiotic use and resistance

• Ensure adequate supply of quality drugs to meet health care needs

• Strengthening the safe and rational use of drugs

• Strengthening infection control

• Strengthen the rational and safe use of antibiotics in farming and raising livestock, 

poultry and aquatic products

• The national plan for the period of 2022-2030 is under reviewed



A
nt

ib
io

ti
c 

re
si

st
an

ce
 in

 V
ie

tn
am

14

V

THANK YOU

Vu Quoc Dat

Hanoi Medical University

datvq@hmu.edu.vn
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