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Nosocomial infections: methicillin resistant staphylococcus auerus in 
wound infection in Ibadan, Nigeria 
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S u m m a r y 
In a study of 188 e a s e s o f w o u n d in fec t ion seen in the 
University Col lege Hosp i t a l , Ibadan , be tween D e c e m b e r 
1994 and Apri l 1995, 7 8 s t ra ins o f Staphylococcus 
aureus were meth ic i l in res is tant ( M R S A ) . T h e d isc 
sensitivity pat tern o f the M R S A w a s d e t e r m i n e d us ing 
the method of K i rby et al. , and the M I C s o f c o m m o n 
antibacterial agents t o the M R S A w e r e d e t e r m i n e d by 
agar di lut ion m e t h o d . V a n c o m y c i n , o f loxac in and 
ciprofloxacin o f f e r e d the best e f f e c t i v e t r ea tmen t for 
MRSA w o u n d in fec t ions , and are r e c o m m e n d e d as 
reserved d rugs w h i l e g e n t a m i c i n and co t r imoxazo l e arc 
first line drugs . 
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R6sum6 
Dans Une e tude d e 188 cas d ' i n f e c t i o n s des b lcssurcs 

examines au Cen t re Hosp i t a l i c r Univers i t a i rc d ' I b a d a n , 
entre D e c e m b r c 1994 et Avr i l 1995, 7 8 souchc 
Staphylocoque aureus ava ien t 6\6 res is tance & la 
Methicillin ( M R S A ) . L c d i s q u e du m o d e de sensibi l i te 
du M R S A avait e tc d e t e r m i n e en ut i l isant la m e t h o d c de 
Kirby et al, et lc M I C d e s agen t s an t ibac te r i ens c o m m u n 
b la M R S A a etc d e t e r m i n e pa r la m e t h o d e de la di lut ion 
de l 'agar . La V a n c o m y c i n , 1 'o f loxac in et la c iprof loxac in 
ont donnds les t r a i t emcn t s les p lus efTectifs pour les 
M R S A des in fec t ious de b lessu res et ont ete 
r e c o m m e n d s c o m m e les m e d i c a m e n t s de reserves 
pendant que la gen t amic in et la co . t r imoxazo le peuven t 
etre utilises c o m m e les m e d i c a m e n t s de p remie re l igncs. 

I n t r o d u c t i o n 
A wound is an a rea of the body wi th c o m p r o m i s e d t issue 
integrity. A w o u n d in fec t ion should h a v e ei ther a 
purulent d i scha rge in o r e x u d i n g f r o m the w o u n d or a 
painful spreading e r y t h e m a ind ica t ive o f cel lut is [1]. T h e 
World Health Organ i za t i on g a v e the p reva lence rate o f 
nosocomial infect ion as 3 . 0 - 2 0 . 7 % [2]. T h e preva lence 
rate was found to be 4 . 9 % in Ibadan ( ! ] . Surgical w o u n d 
infection is a g o o d index o f nosocomica l infect ion, 
30 .3% of cases h a v e been f o u n d to be caused by 
Staphylococcus aureus in our env i ronmen t [1]. T h e 
percentage of methic i l l in resis tant Staphylococcus aureus 
(MRSA) a m o n g all hospi ta l have been increasing 
worldwide. In the U S A , it rose f r o m 2 . 4 % in 1975 to 
29% in 1991 [3] and in N ige r i a , it rose f r o m 1% in 1972 
to 2 7 % in 1995 (4). In the l ight o f this h igh p reva lence 
rate (27%) of M R S A in Ibadan , we h a v e rev iewed the 
antibiotic sensi t ivi ty pa t te rn of s t ra ins isolated f rom 
wounds. 
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M a t e r i a l s a n d m e t h o d s 
Seventy-e ight strains o f Staphylococcus aureus isolated 
be tween D e c e m b e r 1994 and Apr i l 1995 f rom 188 
consecu t ive w o u n d s w a b s f r o m pat ients in the Univers i ty 
Col lege Hospi ta l (U.C.H. ) , Ibadan, we re s tud ied . 
Conf i rma t ion of the isolates a s Staphylococcus aureus 
was by the pos i t ive coagu la se ( tube and s l ide) and 
posi t ive deoxyr ibonuc lease test . O x f o r d Staphylococcus 
aureus was included as control . T h e M R S A w e r e then 
identif ied f rom the lot by the fo l lowing tests: 

Disc D i f f u s i o n T e s t : Bacter ial suspens ion p repared to 
the turbidity o f a M a c f a r l a n d S tandard No . 1 
(approx imate concent ra t ion 3 X 10® C F U per ml) w a s 
used for inoculat ion of both salt ( 5 % NaCI con ta in ing 
( supp lemented) M u l l e r - H i n t o n agar p la tes) and p la in 
M u l l e r - H i n t o n agars (unsupp lemen ted ) . D i sc s c o n t a i n i n g 
5 ug of methici l l in were p laced on each plate . T h e 

supplemented agar plates were incuba ted at 37 *C. T h e 
d iameters o f zones of inhibi t ion we re measu red a f t e r 24 
hours incubat ion 

A range of methici l l in ( S m i t h - K l i n e B e e c h a m 
Co. England) concent ra t ions 0 .125 ug - 64 u g p e r ml 
prepared in two-fo ld di lut ion s teps we re inco rpora t ed 
into Mul ler -Hinton agar (Oxoid) . 

An M I C 32 mul t ipoin t inocula tor ( D y n a i c c h 
Laborator ies Alexander V A , U S A ) de l ivered an 
inoculum of approximate ly 3 x 108 CFI pe r spot f r o m the 
s tandard suspension. T h e agar p la tes we re then 
incubated at 37 °C aerobical ly for 24 hours . T h e 
m i n i m u m inhibitory concent ra t ion ( M I C ) w a s taken as 
the lowest concentra t ion of ant ib io t ic that inhib i ted 
visible g rowth of the strain a f t e r 24 hour s o f incuba t ion . 

All M R S A st ra ins we re tested for ind iv idua l 
sensitivity to eight ant ibacter ial agen t s by the m e t h o d o f 
Kirby et al (5], with c iprof loxac in 5 ug, o f l oxac in 10 ug, 
vancomycin 30 ug and penici l l in 10 ug . S t anda rd iza t ion 
was by us ing 2 ml m e d i u m in each pc t r id ish (9 cm 
diameter) and the s a m e inocu lum size of 0 .5 M a c F a r l a n d 
s tandard and inclus ion o f s t anda rd Staphylococcus 
aureus N C T C 6571 in test o rgan i sms . 

T h e M I C s of o f loxac in , a z i t h romyc in , 
vancomycin , fus idic acid, c ip ro f loxac in , gcn t imic in , 
penicil l in and co t r imoxazo le for each of the isola tes we re 
de termined by the agar di lut ion m e t h o d as desc r ibed by 
Watc rwor th [6J. Inoculat ion o f the ant ibiot ic con ta in ing 
media was d o n e by us ing an inocu lum rep l ica t ing 
appara tus which de l ivered about 0.01 ml o f test b ro th . 

R e s u l t 
The re were 188 w o u n d s w a b s p rocessed d u r i n g the s tudy 
period of these, 181 ( 9 6 . 3 % ) y ie lded bacter ia af ter 24 

hours o f cu l ture at 36 -37 °C. A b o u t 78 of these (43 .1%) 
y ie lded Staphylococcus aureus, 19 ( 2 4 . 4 % ) o f wh ich 
were methici l l in resistant (Tab le 1). 
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T a b i c 1: F r c q u c n c y o f M R S A s t ra ins a m o n g 
Staphylococcus aureus i so la ted f r o m w o u n d s . 

Ca tego r i e s N o % 
A. Methic i l l in res is tant M I C > 8 

Ug /ml 19 24 .4 

B. Borde r l i ne ( in t e rmed ia t e ) 

Meth ic i l l in res i s tance M I C 
B e t w e e n 4 & 8 ug /ml . 19 24 .4 

C . Methic i l l in sens i t ive 4 0 51 .2 

Tota l 7 8 100 

T a b l e II s h o w s the d i sc sensi t iv i ty pa t te rn of the M R S A 
strains. T h i s r evea l s that all the M R S A w e r e sens i t ive to 
v a n c o m y c i n , o f l o x a c i n and c ip ro f loxac in , abou t 8 0 % 
sensi t iv i ty to gen t i cmic in , c o t r i m o x a z o l e and fu s id i c ac id 
and none sens i t ive to penic i l l in . T a b l e III s h o w s the 
M I C s of an t ib io t ics to M R S A . 

T a b l e 2 : T h e d i sc sens i t iv i ty pat tern of the MRSA 
s t ra ins . 

Ant ib io t i c d iscs T e s t e d = Sens i t ive = n Resistant 
n (%) = n<%) 

V a n c o m y c i n 19 19 0 
(100) (0) 

F u s i d i c acid 19 15 4 
(78.9) (21.1) 

O f l o x a c i n 19 19 0 
(100) (0) 

G e n t a m i c i n 19 17 2 
(89.5) (105) 

C i p r o f l o x a c i n 19 19 0 
(100) (0) 

C o t r i m o x a z o l e 19 15 4 
(78.9) (21.1) 

A z i t h r o m y c i n 19 2 17 
(105) (89.5) 

Penic i l l in 19 0 19 

m (100) 

T a b l e 3 : M I C of M R S A F r o m W o u n d 

Ant ib io t i c 0 . 0 2 5 0 05 0.1 0 .25 0 .5 1 2 4 8 16 3 2 64 128 
concen t ra t ion 
(Hg/ml) 
Methic i l l in 3.1 5 7 . 8 39 .1 
Penici l l in * 15.2 84.8 
V a n c o m y c i n * 15 57 2 8 
Fus id ic acid 75 .6 * 11.4 13 
G e n t a m i c i n * 8.0 8.2 6 . 0 5 .8 
C o t r i m o x a z o l e 76 .2 * 2.1 2 1 . 7 
C i p r o f l o x a c i n * 29.1 70 .9 
O f l o x a c i n + 86 .2 13.8 
A z i t h r o m y c i n • 10 2 . 0 4 8 . 6 3 8 . 0 1.4 

*MIC observed with Oxford Staphylococcus aureus (NCTC 6571) 

D i s c u s s i o n 
Stasphylococcus aureus was found to be responsible for 
4 3 . 1 % of all w o u n d in fec t ion seen in U . C . H . Ibadan , 
b e t w e e n D e c e m b e r 1994 and Apri l 1995. In a s imi la r 
s tudy at t he s a m e ins t i tu t ion b e t w e e n 1989 and 1991, it 
w a s r e spons ib l e for 3 0 . 3 % of all surgica l w o u n d 
in fec t ion [1]. In th i s s tudy, w o u n d in f ec t i ons f r o m o t h e r 
spec ia l t ies l ike M e d i c i n e and Paed ia t r i c s w e r e i nc luded . 
T h i s m a y a c c o u n t for the inc rease in the p r e v a l e n c e rate. 

Meth ic i l l in r e s i s t ance is eas i ly m i s s e d on 
rou t ine sensi t iv i ty t e s t ing of Staphylococcus s t ra ins [2 j . 
T h e m o s t sa t i s fac to ry m e t h o d fo r d e m o n s t r a t i n g M R S A 

is incuba t ion of the o r g a n i s m s p e c i m e n i so la tes at 3 0 ° C . 
H o w e v e r , w h e r e a s epa ra t e i ncuba to r fo r u s e at t he l a w e r 
t e m p e r a t u r e is no t ava i l ab l e , g o o d resu l t c a n b e 
ob t a inab l e at 3 7 °C, o r e v e n b y p r o l o n g i n g the incuba t ion 
t ime , u s i n g o r d i n a r y m e d i a and t e m p e r a t u r e o f 37 °C, fo r 
u p to 4 8 h o u r s ins tead o f the u sua l 2 4 h o u r o v e r n i g h t 
per iod . A d h e r i n g to these r e c o m m e n d a t i o n will fac i l i t a te 
easy de tec t ion of M R S A a n d h e n c e g o o d d r u g 
m a n a g e m e n t o f w o u n d in f ec t i ons in o u r e n v i r o n m e n t , 
s ince the t r ea tmen t o f M R S A in fec t ion h a s a s eve re 
pe r sona l impac t on the pa t i en t and c o n s i d e r a b l e cos t 
imp l i ca t i ons fo r the pa t ien t and the Hosp i ta l . 

Pen ic i l l inasc - rcs i s t an t penic i l l in such a s 
flucloxacillin, oxac i l l in and me th ic i l l i n can be u sed 
s u c c e s s f u l l y t o treat bo rde r l i ne meth ic i l l in res is tant 

Staphylococcus aureus, a s the ra te o f hydrolys is and 
i n a c t i v a t i o n is a s s u m e d to b e t o o s low to be translated 
in to c l in ica l r e s i s t a n c e . In o u r s tudy , 2 4 % of the isolates 
fel l in to th i s c a t e g o r y . F o r t h e M R S A isolates in Ibadan, 
v a n c o m y c i n , o f l o x a c i n a n d c i p r o f l o x a c i n of fer the best 
e f f e c t i v e t r e a t m e n t f o r w o u n d in fec t ions . However , these 
g r o u p s o f d r u g s a n d o t h e r q u i n o l o n e s a re very expensive 
a n d a re u s u a l l y o u t o f t h e r e a c h o f m o s t o f our patients. 
S i n c e g c n t i m i c i n , c o t r i m o x a z o l e a n d fus id i c acid offer an 
8 0 % efTcct ivi ty a g a i n s t M R S A , w e w o u l d recommend 
e i t h e r g c n t i m i c i n o r c o t r i m o x a z o l e fo r our patients with 
w o u n d i n f e c t i o n w h i l e t h e q u i n o l o n e s should be used as 
r e s e r v e d d r u g s . 

W i t h me th i c i l l i n sens i t ive Staphylococcus 
aureus, t he n a s a l ca r r i e r is o f f u n d a m e n t a l importance as 
a s o u r c e , h o w e v e r , w i t h M R S A , skin lesions and 
a b n o r m a l sk in is p a r a m o u n t [10] . T h e precise mode of 
s p r e a d o f M R S A h a s not b e e n c lear ly delineated, the 
i n f e c t e d o r c o l o n i z e d pa t i en t is t he u l t imate source of 
mcthicillin-resistant Staphylococcus aureus. 

W e s u g g e s t f u r t h e r s t ud i e s in our environment 
on the s u r v e i l l a n c e o f M R S A infec t ions to avoid 
i m p e n d i n g o u t b r e a k . 
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