Drivers of Antibiotic Resistance
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Magnitude a Resistance
Association of Antibiotic Use
with Resistance in the Pneumococcus

DDD beta-lactam antibiotics™M 000

The log odds of resistance to penicillin among invasive
iIsolates of Streptoccus pneumoniae (PNSP; In(R/[1-R])) is
regressed against outpatient sales of beta-lactam
antibiotics in 11 European countries

Bronzwaer et al, EID, March, 2002. 2
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Antibiotic - resistance Vector borne
Jones et al (2008) Nature 451, 990-993




Countries with XDR-TB confirmed cases S
as of February 2008 @) STOP TB

| Argentina | | ltaly |
pra
Armenia Japan [
=

Azerbaijan Latvia

=
Australia | _| Lithuania 7
Bangladesh Mexico
Botswana Maoldova '
Brazil Mozambigue
Canada Metherlands ?,

Chile Nepal

China, Hong Kong SAR

Czech Rep. Norway
Ecuador | | Peru |

| Estonia | Fhilippines South Africa

I| France | | Poland | Spain

| Geargia | |ﬁF'urtunal | Sweden

Im Rep of Korea Thailand

| Romania | UK

| Russian Fed. | Ukraine

Islamic Rep. of Iran USA

Israel Slovenia Vietnam

Bazed on information provided to WHO Stop TB Department - February 2008




U0 per 1,000 inhabitants and per day

- TR, ... BRECH TLECRD
!“ q Mitkiribar 0085

e AR AR -
1 F‘"’"‘ﬁ, P, e Proximity to France as a Risk
190 Zedeigen, “‘“"“ il g

for Multiple Resistance Iin
Belgium

(o o, i |
o IR Jéﬁ-:-w.m*-w"ﬂ*‘*f“l .- Resistance

o T, e T e |
WESTFLAMCER;  Deineo, Sabarpariheniel et Ganks §

:hnwh BAST AWM b ngoy ERABANT
i Rutselare” i FLANDERS I:H'LH'HH‘I l:l.n.l H}mﬂmh'“

LIDEN,

Lenw | L. L : L
] i ﬂh- 1 Mamig ! 7 s B l"-'m;-.hl iy
u ] @ e, '.'I i 'H':l:'I .
PSOECAMS  ponl Denain,  OUNY chatlrol watoow LT vecqe: Lo TIOLER T RS- EE': o
U ) it 4 y Wadeoury’ S\ Endhoyen, iimeny HLEVE
Arraa - h L] e HAMLE ’ e Jr— HoRSELE 'HN \ l.ums
" HCHE)- A% DE -CAL A% ") i TR amm g 2ol
P 3 X L RosTeuRG gl L, k Matieta
.I"""-'T.,J Tl " 1 : Peflise f'h"‘“* ‘jpdllln . CBe : it
ar 1 1“:;. B pRTE &

‘_.u.-.m.- "'ET;H..LI““ & ¥ Herantali_ F L Loggual

"-{"‘.}"""""II'.;;-\J" ."--...l'“"'m;._
v

an Mpal” L ¥ T
Aoy SOMRE o i mhu;mlnn reme © - "I LIBUSR
. aint Quentin 3 & : ' flemden Iiaien op s Barg” s
/ WEST FLANDERS :."“’"'T_;. casy  FULMESNREGION® Schepanfgesl, Bl gy
Rossglarl) Jro0ess Jaros =.'.""5:°H"E-'.m . ¢ R
Vs !hﬂull g oo .
L .HMHIE -'~. .lh.f" hlﬁ [BRARLANT
W B \..I" 2, ﬁ'ﬂ'll W'\I_{-'l J"|' l-l.p:ll;m; 3
l wy"‘"“. 1.‘ '\iri.l.lllu . 1:;’.__. i_\" “l
I-:q-ln i ol lru MMJ:EP . T "" -'--..1'"""‘l g
e . o Lt Tﬂlrl'lll. F ‘Hhes " :‘ 5"{“%_."“. emin
P, b, S e
Consumption i plas g, i SRR ¢
INW_ Valenclesnes e e e i, !
Flcs-C - CALALS - by " .
Ihin- a = - 1 . A
“tarm

RORD PaS DE CALAIS MORD
|Z Multiple yeelstane by Postoade

el

" :FI'-“-'.II,"
49 y Prevalence A

| '*-__-:_-' - rale Ll '-'-'I.II .
V E | d t I AA SCI‘-Mll‘.l |F:I!l|l.|lr|l! by Provinee o Elflﬁ"l‘ rl;i-H.
an ere et al, , [Frae ' WL
fi Priveadares L

{%.
H-J%f:g;fq

d ol o e,

2007, 51,3491-7 L=



=)
Clonal spread of S. pneumonlae 23F

Tt L
. ’hilippines
(CUETE
=
alaysia

P

% Uruguay
gentina

Africa



Presenter
Presentation Notes
The spread of resistant bacteria. Present data on the spread of resistant bacteria:
· Between countries - the 23f pneumococcus: clonal spread




Vaccine efficacy — resistance to
antibiotics — all children - ITT

Cases in | Cases in | Vaccine 95%
control | vaccine | efficacy | confidence
group group Interval

Penicillin 21 ! 6/ 19 - 88
Cotrimoxazole 32 14 56 16 — 78
Any 39 17 56 21 -77

Klugman et al, 2003, NEJM, 349,1341-8

In the cotrimoxazole group
29 and 13 are HIV +ve — VE 55%




Children Less Than Two Years of Age

Incidence (cases per 100,000)
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Effect of introduction of PCV-7 on
drug-resistant S. pneumoniae
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¥ CHICAGO JOURNALS

Serotype 19A
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Urban vs Rural

= Carriage of resistant strains was compared
between a cluster randomized sample of
children in rural Lesotho villages, some
accessible only by donkey; and similarly
aged children from Maseru, the capital.

® Pen R 6.4% urban vs 2% rural (P=0.046)

m Tet R4.6% urban vs 0.5% rural (P=0.01)

= Urban kids had more recent antibiotic use
(OR 8.8, P<0.01); more history of past
hospitalization (OR 24.8, P <0.001); more
day care attendance (OR 13.1, P<0.001) but
less other children < 5 in the household (OR

0.4, P< 0.001)
Mthwalo et al, Bull WHO, 1998, 76, 641-50. &



Selection of Resistant Pneumococci
by High Dose, Short Duration
Amoxicillin Rx, Dominican Republic

RELATIVE RISK OF PRSP IN CARRIERS

HIGH DOSE vs LOW |0.78 (0.65 — P =0.01
DOSE 0.95)

DAY 28 vs DAY 0 HIGH |1.22 (1.02 — P =0.03
DOSE 1.48)

DAY 28 vs DAY 0 LOW |1.60 (1.36 — P < 0.001
DOSE 1.89)

Schrag et al, JAMA, 2001, 286: 49 - 56
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