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Why to study consumption ?

Correlation between antibiotic use and resistance

Erythromycin-resistant S. pneumoniae (%)
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How to evaluate consumption?/ &

« DDD: Defined Dalily Dose

(as per WHO recommendation)

average maintenance dose per day for a drug used

for its main indication in adults.

The DDD is a unit of measurement and does not necessarily
reflect the recommended or prescribed daily dose.

- Packages of different brands with the same active
ingredient but with different strength and pack size can be
aggregated.

« DOT: Days Of Treatment
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DDD vs DOT
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Polk et al. Clin Infect Dis. 2007;44:664-670
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DDD vs DOT

Measurement method Advantages Disadvantages
Defined Daily Dose (1) Allows standardized comparisons of aggregate (1) Will not accurately estimate DOT when the adminis-
antibiotic use between hospitals in different loca- tered daily dose is not equal to the DDD and, there-
tions and countries; (2) allows for an estimate of fore, cannot be used to compare relative use be-
use in countries with limited access to computer tween different antibiotic classes; (2) cannot be used
ized pharmacy data; (3) will change the estimate in children; (3) will underestimate use for drugs that
of drug use if the recommended daily dose is al- require reduced dosage when excretory function is
tered and the approved DDD does not change impaired, such as with renal impairment; (4) approved
DDDs may change as new dosages are approved for
existing drugs, which can create confusion when
comparing use over time
Days of Therapy (1) Can be used to measure antimicrobial use in chil- (1) Will overestimate use for drugs that are given in
dren; (2) not influenced by changes in the recom- multiple doses per day; (2) more difficult to measure
mended DDD; (3) not influenced by discrepancies without computerized pharmacy records

between the DDD and the preferred daily dose

Polk et al. Clin Infect Dis. 2007;44:664-670
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European data

Surveillance of antimicrobial
consumption in Europe
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Antibiotic consumption in the community

Consumption of antibacterials for systemic use (ATC group J01) at ATC group level 3 in
the community, EU/EEA countries, 2010, expressed as DDD per 1 000 inhabitants and per day
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Antibiotic consumption in the community

Consumption of antibacterials for systemic use (ATC group J01) at ATC group level 3 in
the community, EU/EEA countries, 2010, expressed as DDD per 1 000 inhabitants and per day
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This is mainly a question of antibiotic policy ...
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Does this translate in differences of resistance ?

Correlation between antibiotic use and resistance

Erythromycin-resistant S. pneumoniae (%)

0 1 2 3 4 5 6
Consumption of Macrolides (JO1FA) in DID, AC 1998
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Antibiotic consumption in the community

Consumption of antimicrobials in ATC group 101 (antibacterials for systemic use) in the
community (primary care sector) in Europe, reporting year 2010
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Antibiotic consumption in the hospital

Consumption of antimicrobials in ATC group J01 (antibacterials for systemic use) in the hospital
sector in Europe, reporting year 2010
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Antibiotic consumption in the hospital

Patterns of Antibiotic Use

In European Hospitals

Antibiotic
Resistance
Prevention
And
Control
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Antibiotic consumption in the hospital

Antibiotic use data: Distribution (n = 140)

Median = 50 (37,67)

Minimum = 5
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Median total antibiotic use: 2001
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Antibiotic consumption in the hospital

JO1A Tetracyclines

JO1B Amphenicols

JO1C p-lactams, Penicillins

P 701D Other p-lactams

I JO1E Sulfonamides & Trimethoprim

JO1F Macrolides, Lincosamides, Streptogrami
I JO16 Aminaglycosides
I

|

JO1M Quinolones

JO1X Other antibacterials

0 5 10 15
DDDs /100 bed-days, Median values (n = 140)
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Distribution of antibiotic use

Distribution of the consumption in the community (primary

care sector) of ATC group JO1
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Distribution of the consumption in the hospital sector of ATC
group JO1
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Antibiotic consumption in the USA

8-

kf/i 0 wean.cddep.org/resistancemap, _I»'\T v ‘

RESEARCH AREAS PROJECTS PUBLICATIONS TOOLS NEWS & BLOG EVENTS RESEARCHERS ABOUT CDDEP

Home = Resistance Map = Drug Resistance Index: Urinary Tract and Skin Infections
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Comparison with other countries

Type: Graphic

Publications: Extending the Cure: Policy Responzes to the Growing Threat of Antibiotic Resistance

The United 5tates is among the most intensive users of antibiotics in the world

OO0 par 1,000 inhabitants par day

Sourceiz Unived Szaves and Cansds (MeManus, Harmmend ot sl 1597, Nete: DOD = defined deily deses, 8 szandardized reensune of amibicaic
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CDDE Economics & Policy
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Index of resistance in the community

DRUG RESISTANCE INDEX FOR UTIs AND 55Tls
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Between 1999 and 2010, the Lirinary Tract Infection Drug Resistance Index (UTI-DRD increased by 35%.
Following an initial decline from a haseline of 16.8 in 1999 to0 15.1 in 2001, the UTI-DRI increased steadily
for eightyears, reaching 22.8 in 2010

I cantrast, the Skin and Soft Tissue Infection DRI (SSTI-DRD increased sharply (~7 0% in the hedinning of
the period, but has been declining since 20048, After Z008-2009, the two indices have been diverging, with

S5TI-ORI showing lower values and declining.
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Antibiotic consumption in the hospital

An example for selected antibiotics...

Comparison of aggregate drug use by defined daily dose (DDDs) per 1000 patient-days
and days of therapy (DOTs) per 1000 patient-days for 10 common antibacterial drugs.

Mean DDDs Mean DQOTs Mean difference  Importance of Mean administered
No. of per 1000 per 1000 between DDD the mean DDD, daily dose,
Parenteral antibiotic hospitals  patient-days + SD  patient-days = SD P and DOT, % difference® g/day” g/day
Cefazolin 130 80.3 + 354 Q4 En=E Pl <.0001 =174 Moderate 3 2.46
Levofloxacin 123 75.6 = 57.5 74.9 + 558 3 0.7 Minor 0.5 0.51
Gatifloxacin b3 Blaia ab (7S 52.1 = 486 4 7.9 Moderate 0.4 0.42
Ceftriaxone 130 449 £ 28.2 62.9 £ 369 <.0001 —28.6 Major 2 1.46
Vancomycin 130 46.1 = 39.0 bZWe=s26:6 .013 =0:0 Moderate 2 1268
Piperacillin-tazobactam 127 30.3 £ 20.3 427 £ 285 <.0001 —-40.9 Major 14 10.1
Metronidazole 126 Ziekl g kg 828 S5 <.0001 =740 Moderate 1.5 1282
Azithromycin 130 208 + 17.1 18.0 = 14.8 <.0001 13.4 Moderate 0.5 0.55
Ciprofloxacin 123 18.0 = 22.1 Tu8hes 22 (6 & <.0001 249 Moderate 0.5 0.72
Clindamycin 129 21.7 £ 125 223 =108 .23 -2.8 Minor 1.8 1.79

NOTE. The larger the difference between the administered daily dose and the DDD, the larger the difference in the measure of aggregate use by DDDs per
1000 patient-days and DOTs per 1000 patient-days.

® Major (>25% difference), moderate (5% and <25% difference), and minor (<56% difference) importance.

® World Health Organization—defined DDD (2005 values [10]).

same order of magnitude as in Europe

Polk et al. Clin Infect Dis. 2007:44:664-670

28/10/2013
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Antibiotic consumption in Asia

Population density

Large population = high pressure

28/10/2013

WBI - cooperation - Uong Bi hospital

21



7,000

6,000

5,000

4,000

3,000

2,000
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Sales increase rapidly ...

Antibiotic Sales in India by Type

2005

2006

2007 2008 2009

Year

B Systemic sulphonamides

® Antimycotic for systemic use

m Rifampin/rifamycin (Linezolid)

® Carbenicillin and similar types

B Aminoglycosides

® Penicillin and Strep. Combo

B Medium and narrow spectrum penicillins
B Fluoroquinalones (Streptomycins)

m Macrolides and similar types

B Trimethoprim and similar formulations
m Cephalosporins

m Broad spectrum penicillins

B Chloramphenicol and combinations

B Tetracyclines and combinations

28/10/2013
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What about Vietham ?

SITUATION ANALYSIS

Antibiotic Use and Resistance in Vietham

Dr. Nguyén Van Kinh, Chairman

Qctober 2010 CDDEP: E;:,z“;:nﬁz"s:‘?;?.iy

N DC « NEW DILHI
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Consumption in the hospital

DDD per 100 bed-days of Antibiotics in 2008-2009

JO1A-Tetracyclines
JO1B-Armphenicols

JOMCA-Penicillins with expanded spectrum

JO1CE-Beta lactam sensitive Penicilines
J01 CF-Beta lactarnresistance Penicilines
JO1 CG-Sulbactam
JOTCR-Beta-lactamand Inhibitors
JO1DB-First gen. Cephalosporire |
J01DC-Second gen, Cephalosporing

JO1DD-Third gen, Cephalosporire —

Antibiotics

JO1DE-F arth gen. CEphElDSICIEIr'IrE

JO1 Dl-l-l:arhapenem
JM FA-Macrolides
JO1F F-Lncosarmdes
J01 G-Aminogkcosides

JO1M-F luoroguinolones

JO1K-Cthers

g0 100 120 140
DOD per 100 bed-days

m 2008
@ 2009
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500

Variations among hospitals

400

]
(]
=]

200

DDD/100 bed-days

100 -

Hospital

m CtherJO1

mVancomycin JO1XA

Carbapenem JO1DH

B Tefracyclines JO1A

B Quinolones JO1M

Penicillins JO1C

B Macrolides JO1F

B Cephalosporins JO1DA

Figure 2. Total antibiotic consumption for systemic use (JO1) by ATC class i 15 hospitals in

Vietnam in 2008

Reminder: European median : 50 DDD/100 beds

First report on antibiotic use and resistance in Vietnam hospitals

28/10/2013
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Link between consumption
and resistance

Resistance to Antibiotics to 4 Common
Gram-negative Bacteria

® Paeruginosa
® Acinetobacter
m Klebsiella

m E coli
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Hospital vs. community

Sales of antibiotics in Vietham

$30,000,000 kG 250,000,000
Average yearly sale Average units dispensed 19
per pharmacy (US$) 00000000 PeT pharmacy/year
$20,000,000
9 150,000,000
8 a_
100,000,000
$10,000,000
1
1 50,000,000 A W 15
— 12
&
ol 234 507 o3 B ol 2 3]s 6 7 1
50,000,000 _
40,000,000 5 Average yearly sale Average units dispensed [3o
er hospital (US er hospital/year
P P (UsS) 40,000,000 P P 4
$30,000,000
30,000,000 9
$20,000,000 10
20,000,000
a
: B
$10,000,000 9 10,000,000
! : 78 1 1 14 15
i 34 12 221 15 o 2 3 4> 7 5 B 4y
(1) AMINOGLYCOSIDES () CHLORAMPHENICOLS (7 IMJECT FLUOROQUINOLONES (J0h ORAL CEPHALOSPORINS 3 OTHER AMTIBACTERIALS
{7) CARBAPEMEMS (5) INJECT BROAD PEMICILLINS (B) MACROLIDES (D ORAL FLUOROQUINOLOMES () TETRACYCLIMES + COMBS
(3) CARBEMICILLING  (B) IMJECT CEPHALOSPORING  (G) ORAL BROAD PEMICILLING  (f) ORAL NARROW PEMICILLING (5 TRIMETHOPRIM + COMES

Vietnam: 90 Mio inhabitants : 2.8 units/inhab. [commun.]; 0.6 units/inhab [hosp.]
Belgium: 11 Mio inhabitants: 0.03 DDD/inhab [commun.]; 0.003 DDD/inhab [hosp]

28/10/2013 WBI - cooperation - Uong Bi hospital
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Use in children in the community

AB use children during one month

. Other 3%
Macrolides 3%

Trimetopri

Sulpha 11% Ampicilline or
Amoxicillin 49 %
Antibiotic Cephal

Use 62% 27 %

Source antibiotics:
Self treatment 16%
Drug store 30% 200
Private clinic  24%
Public clinic 31%

150 + 3.5 days average duration antibiotic course
Source: QH Nguyen 2010 =
5
3 | Too short ....
Too much .... £ -

Hﬂﬂmmvv.m1,v..

1 2 3 4 5 8 10 11 12 13 14 15 16 18 18 22
Days of antibiotic use in an antibiotic course
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Antibiotics in the community

Pharmacy study

Antibiotic purchase and dispensing behaviour

Drescription

Without prescription

Urban Rural
Customer
n Yo n Yo
Buy antibiotic 440 34,0 | 255 | 39.1
With prescription 41 9.3 N 2.0
- Comply with 33 80,5 - 80,0
prescription
- Dont comply with 3 19.5 I 20.0

- Customer demand

- Drug seller advice

Not allowed in EU
or USA

28/10/2013
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Is patient’s pressure a problem ?

A study at the Mexican-American border

Prescription only

No prescription

/

Americans are ready to travel
to get « free » antibiotics

Total number of
products purchased

Average number of medicines
purchased per dlient + 5D

% products purchased
with prescription

% antibiotics purchased
with prescription

USA resident
(n=109)

157

14074

29

25

Mexican resident

(n=121)

154

1.3+055

58

50

9% antibiotics purchased
without presaiption that
were self-prescribed

83

56

% antibiotics purchased
without prescription
recommended by professional

% antibiotics purchased
without presaiption
recommended by
pharmacy clerk

Characteristics of
the end user of the
products purchased

13

(n=153)

(n=157)

28/10/2013 WBI - cooperation - Uong Bi hospital
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How to improve the situation :
a European view

* in the community:%ntibiotics on prescription only
education of pharmacists
education of the public on appropriate use

—

28/10/2013 WBI - cooperation - Uong Bi hospital
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How to improve the situation :
a European view

* in the community:/antibiotics on prescription only
education of pharmacists
education of the public on appropriate use

—

* in the hospital: antibiotic/infection control committees in hospitals
(to develop local guidelines
to evaluate consumption
to survey resistance
_to set up preventive measures (hygiene, isolation, prophylaxis)

28/10/2013 WBI - cooperation - Uong Bi hospital 32



Need of close collaboration
between clinicians and microbiologists

f

x..-q’

AV AV

.é\

r"'"q_-\

CROSSING THE VAI.I.EY OF DEATH

Nature (2008) 453:840-842
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How to improve the situation :

* in the community:

a European view

(antibiotics on prescription only
education of pharmacists

education of the public on appropriate use

—

* in the hospital: antibiotic/infection control committees in hospitals

(to develop local guidelines
to evaluate consumption
to survey resistance
_to set up preventive measures (hygiene, isolation, prophylaxis)

« at the level of the country: /éollect epidemiological data

collect consumption data
propose treatment guidelines taking into account
~ local epidemiology

28/10/2013
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Recommendations from the GRAP

for improving situation in Vietnam
OPPORTUNITIES FOR CONTROLLING ANTIBIOTIC RESISTANCE

Policy option

Action

Antibiotics are prescription only drugs.
Make antibiotics prescription-only

Make hospitals’ drug and therapeutics committee ef-
fective

Establish infection-control committees in hospitals

28/10/2013

Develop curriculum for medical and pharmacy schools
Develop treatment guidelines
Establish pharmacovigilance center

Conduct public education campaign

Develop national action plan for antibiotic resistance.
Enforce current law.

Enforce requirement for committees, define their
functions and standards, and develop audit mecha-
nisms. Give committees tools and guidance on
antibiotic stewardship. Provide up-to-date, accurate
resistance data.

Give committees sufficient resources to carry out
their activities and improve infrastructure. Establish
standardized indicators to monitor progress, such as
hospital-acquired infection rates by department and
hand-washing compliance.

Develop national testing and quality control guidelines.

Fund resistance testing, quality control, training, and
reporting. Issue annual national report on both antibi-
otic use and resistance.

Standardize antibiotic usage indicators to international
units (e.g., defined daily dosage per 100 bed-days).
Issue annual national report on both antibiotic use and
resistance

Teach and train professionals on antibiotic resistance
and appropriate antibiotic use.

Ensure timely and evidence-based updates of treat-
ment guidelines for infectious diseases.

Engage pharmacovigilance center in curbing inappro-
priate antibiotic prescribing.

Create awareness and educate Vietnamese public
about appropriate and inappropriate antibiotic use.
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