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A recent review in the International Journal of Antimicrobial

gents revealed how the practice of purchasing antimicrobials

ver-the-counter and without a prescription is widespread in most

ow- and middle-income countries (LMICs) [1] . 

Antimicrobials for human medicine are commonly acquired

ithout a prescription in Vietnam, despite legislation restrict-

ng this practice. Conversely, antimicrobials aimed at veterinary

edicine can be legally purchased without prescription by anyone

rom any of the ∼12 0 0 0 veterinary drug stores across the country.

t is not known to what extent the ease of access and affordabil-

ty contributes to excessive antimicrobial usage (AMU) in animal

roduction. Furthermore, there is little information regarding the

ffordability of antimicrobials in different countries, or how their

ricing compares with the equivalent antimicrobial drugs sold in

uman medicine. 

As a component of a study of 270 cycles of production in 112

hicken farms in the Mekong Delta region of Vietnam [2] , we iden-

ified 236 different products containing 42 different active antimi-

robial ingredients. On average, five (interquartile range 2.25–10)

ntimicrobial products were used per flock cycle, which typically

asts for 16–18 weeks; the majority of AMU occurs during the early

‘brooding’) phase of production. 

We calculated the cost incurred for the daily treatment of 1 kg

f live chicken (equivalent of administering one animal daily dose

g, ADD kg ) for the 10 most common antimicrobial products used

y farmers. The vast majority of products are powder based, and

re administered orally after dilution with water. All products were

urchased as 0.1-kg powder sachets. In calculating the dose, we

ollowed the manufacturer’s guidelines for their preparation and

dministration, assuming that a 1-kg chicken typically drinks 225

l of water per day under local environmental conditions. We ex-

ressed the costs in cents of a US dollar (US$) ( Table 1 ). 

The price of 1 ADD kg of antimicrobial product ranged from

.19 to 1.03 US$ cents (average 0.56 US$ cents per kg of chicken).

owever, in many cases, the product labels include guidelines for

rophylactic administration, requiring a lower ( ≤50%) concentra-

ion, and therefore representing less than half of the cost (i.e. on

verage < 0.28 US$ cents per kg of chicken). The most commonly

sed product contained colistin, which was also the most afford-

ble (0.19 and 0.07 US$ cents for therapeutic and prophylactic use,

espectively). As a comparison, the equivalent costs of products

ontaining the same antimicrobial sold for human use in Vietnam

er kg recommended therapeutic dose (assuming a 60-kg weight

or a human adult) were: thiamphenicol (1.61 US$ cents), gentam-

cin (0.87 US$ cents), streptomycin (0.78 US$ cents), doxycycline
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0.55 US$ cents) and sulfamethoxazole (0.50 US$ cents). Vietnam

s among the countries where AMU is expected to increase rapidly

n the coming years [3] . It has been suggested that increasing user

ees may deter excessive AMU in food animal production, and the

ncreased revenues could be used to mitigate the consequences of

ntimicrobial resistance [4] . 

Assuming that a typical chicken is supplemented with antimi-

robials for 40 of its 126-day life cycle), with an average weight

t treatment of 0.25 kg, this would represent a cost of antimi-

robials equivalent to ∼0.03 US$ cents per chicken. Farmers in

he Mekong Delta of Vietnam sell their slaughter-age chickens at

 US$ per bird; thus, the cost of antimicrobials represents approx-

mately 0.5% of the income raised from chicken sales. Although we

o not have data on the price of antimicrobials in other animal

pecies or in other LMICs, these prices seem to be remarkably

ow and are unlikely to be a limiting factor for unnecessary

MU. Directions for use indicating prophylactic dilution con-

ribute to re-inforce the concept that the use of antimicrobials

hen the flock is healthy is appropriate. More often than not,

ntimicrobials are sold in combination with vitamins and other

ealth-supporting substances. More worryingly, some of the most

ommonly used products in animals contain colistin, which is a

ritically important antimicrobial of the highest priority for human

edicine. 

Vietnam is an LMIC that does not manufacture active antimicro-

ial ingredients itself, instead relying on imports. These chemicals

re mixed, packed and distributed within the country to meet lo-

al demand. We propose that an import tax on antimicrobials of

ritical importance for human use should be considered. With the

xception of ampicillin, amoxicillin and their derivatives (subjected

o 5% and 10% import tax, respectively), most antimicrobials are

urrently exempt of import tax in Vietnam [5] . In order to avoid

hese increases having a negative impact on the availability of an-

imicrobials of critical importance for human use when genuinely

eeded, we recommend effective enforcement of existing legisla-

ion to restrict over-the-counter access, while subsidising the use

f these antimicrobials if acquired with a doctor’s prescription. 

An alternative would be to levy a tax for veterinary antimi-

robial products. Anecdotal information from our interaction with

armers suggests that the majority would not alter their AMU be-

aviour substantially, even with a four-fold increase in the price

f antimicrobials. Within the proposed tax system, antimicrobials

f critical importance used in veterinary medicine should be allo-

ated to the highest tax bracket. There is a risk that such increases

ay lead to the undesirable creation of a black market of cheap

ounterfeit products. However, as most farmers are not aware of

he differential effectiveness or impact on antimicrobial resistance

ssociated with the use of antimicrobials of critical importance, we

elieve this would likely result in a preferential choice of ‘older-

eneration’ types of antimicrobials. The revenues raised from this
nder the CC BY license. ( http://creativecommons.org/licenses/by/4.0/ ) 
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Table 1 

The 10 most common antimicrobials used by a cohort of 112 farmers investigated over 270 cycles of production, and the prices of animal daily dose kg (ADD kg) 

Product Antimicrobial active principle Volume (L) of antimicrobial 

solution prepared per sachet of 

product (prophylaxis/therapy) 

No. of ADD kg per sachet 

(prophylaxis/therapy) 

Cost of 1 ADD kg (range) (in US$ cents) 

Prophylaxis Therapeutic 

1 Colistin + oxytetracycline 250/100 1111/4 4 4 0.07 (0.06–0.17) 0.19 (0.14–0.43) 

2 Colistin + oxytetracycline -/100 -/4 4 4 – 0.28 (0.10–0.48) 

3 Colistin + gentamicin -/50 -/222 – 0.44 (0.33–0.62) 

4 Colistin + oxytetracycline 100/50 4 4 4/222 0.51 (0.29–0.58) 1.02 (0.58–1.16) 

5 Oxytetracycline + streptomycin -/50 -/222 – 0.42 (0.19–0.58) 

6 Colistin + oxytetracycline 100/50 4 4 4/222 0.20 (0.15–0.43) 0.40 (0.29–0.97) 

7 Sulphamethoxazole + thiamphenicol 67/33 296/148 0.51 (0.22–0.72) 1.03 (0.43–1.45) 

8 Methenamine 100/67 4 4 4/296 0.53 (0.43–0.63) 0.79 (0.65–0.94) 

9 Doxycycline + tylosin 40 0/20 0 1778/889 0.12 (0.04–0.16) 0.23 (0.07–0.31) 

10 Gentamicin + tylosin 100/50 4 4 4/222 0.43 (0.14–0.58) 0.85 (0.29–1.15) 

NI, not indicated. 

Prices are expressed in US$ cents, based on an exchange rate of 1 US$ = 23 319 VND (23 September 2018)]. The products are sorted by frequency of use. All products were 

purchased as 100-g sachets. 
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tax could help train veterinary pharmacists to improve their pre-

scription practices. 

There is remarkable diversity in retail prices of antimicrobials

for animal use [3] across LMICs, presumably reflecting differences

in production capacity, market structure and AMU practices. As

such, we propose that such a taxation system should be defined

on a country-by-country basis. Crucially, the use of (any) antimi-

crobials as prophylactic agents should be discouraged in all cases,

and veterinary drug manufacturers should make this explicit in the

product labels. 
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