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Abstract

Chalo B, Olayinka AT, Ogala WX, Emergence of Multidrug Resistant Bacteria in
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Backgromnd: hukicrug resistant bacterix ang ool aronmon in neonalsl nfecdons, henes
the need s renitor the resiscane: paveen of ollendiog onpansos and peooscdically moddy
the enzpirical rreacmcnt procacal.
Objective: To deterinive e inspnitude of meladrug resisane parbagens in newhnrns wnh
s bt arestid infecticns,
Paticots and Methods Becords of neorares treated for septicasmia i the Specisl Raby Care
Unitof Anmadi Pelln Univesiny Teaching Hospiral, Zaria, trom Aol 1, 2604 to Maech 31,
2008 weere rerrieved and resules of microlinlogl sudies extracted. Dhata were analyred with
Cpi Info versinn & sotraare. Srarisrics? sianilivonce was sl p < Q05
Resules: Ol ke 575 neanares evaluaced lor sepicsemia, 122 had 200 bacteria Ssalared fram
sloud and other die Predocinsat bt were Sapbpbomsarss (800 percent), Klebsiella
species [LA.0 percent) aol Soboridfia anff (14.5 pevcen), TWhalrdr ug-resisance was seen with
Sﬁpf:ﬁm‘.\mwm( FI:'I‘L‘tl'lT_.I E‘cber.ﬂ.rm oold (4 perceit), Prosens spocies (11,1 peroenn)
and Klehsiclla species (21,1 percear),
Conclusions: Ths resistance pattern AURLCStS thie e e enegdity thee empitica] T el pootsaol
as followrs: erythromyeinfor superfic] llections, wul acembinenon ol Jusaslin and genrmicn
tor deep-seated infecmions, Howeser, in sevese deep-seated infections and meningts, cmfurmame
and cefrrasone respeccivaly shoubd be waed in plave o closacllin Funther stdies are needed

rgence of Multidrug Resistant Bacteria in Neonatual

rov ideaeify the et appeapriate saribiorics for etz stultidneg sestatant bacters.
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Imtroduction

EVER since Fleming* identified the fist case ar
ressstance ba peniciili, there has been grawing concenm
aver the increasiog prevalence of antihiosis resistunt
pathozen: and recenrly; of multidoeg ressant agens
innennaral inferriens 2 Alchoughehe cos of anrilsinze
resittance in ]:I:IZLEI'IT management is difficulr w
compute, the accroing prnlungc:d hosoital stey
mereased oppormenicy for ':la.thugrnm'.mnuﬁmn and
of conurse, anl:rghmk of morralicy call for vigilaner,
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The changing anmbiocic suscepribiling umern is an
indicadinn for condouous mamnring af the redstance
rrends and modification of insrimerional anobdorc
Fow nularics,

Patients and Methods

“Vhis perzrepeetive stady was conducted e Special
Care Bl Lo (3B of Ahiedu Bello Universry
"erchiing Hospiel, Faria, and covers] the perind,
Agaril 1, 2004 1o Mareh 31, 2008, The hospiral is a
termary bhealth comrre that serves ag o pacdiatric
yaferrl contse for Kaduna, Eaming and Zamfara
s7arss and parts af Niger, Massaramen, Kana, Plarsa,
Jigawes anid the Federal Capim] Terrimory The
nesehorn iniradmirsaloar 700 Lahies anmzlly and
has two soparete sections, one for irhorn and the
arher tor aur-harn bahics, Medical records of
neomanes treaned far septicacmin weee etricved and
vesits af microbiological studies suckias blood, wnne,
ot and eorchraspinal Huid {05F) culreres a5 well
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a5 vuliures of swabs of body discharges were
exetracted,

. Laboratary eethods: Standard lwerarinlagical
teehmigues® were rauning 1 isad in ke inicrabinlogy
demarmment ol the hospinal 1o pracess specimens and
identifyr isolated patwgeny, Anciniote susecprililicy
resting af the welales was porbormed uzing Koarko-
Baucs disc aiffusion tecrigque®

Sratiscical methods: The date obtaned were
einered ntn Epi Info versien S and anslyzed.
Brequenny tables were generatcd while (e
dilfersmees betwosn propovtions wera tesed Ldng
Che square sest with Yeoe's correation. Sratisticel
sipnificance was ser acp < 206

Ramilts

O the 575 neonutes s-wwated for sepricaemia, 123
lrad positive blood culnsres. Samples taken feom
othcr sives conaurrently wslded posidve grosths in
21 C8F calures, 17 wrins spacimens, 14 ¢y sl
11 umbilical swubs, 11 shin swabs aod theee ear
swabs. The ol cumber of fsolares froo the 123
sepocaemic babues was 200, The dustnbution wl
isnlates by the site of wolaion is showmm "Labile L
GL‘am—PDG'Lt'Lw Bactema werethe p redominant solaces
(555 percent], of which 90,1 percent was

rr - ; :
Spapmilxeeneanras, Gram-negadve agents acounted

for 4.5 perueny, of the fsolices, Elebsclla speetes
{1E percent: and Sohenchis oo (14,3 percent) were
the predamdnant granenegarive taeresia imolamed.

The parcerns of aniibionc resistance are displayed
in Tables 1T and T, whack: show high resistanse W
rormnonly wserd amhietns wd Foro wsistance 10
ofanein snd ciprofhacn, S demmseres whils
rubtinlyresstant o penisilin, smpieillin, amosdellin,
corarnenscky and wortinomeole, was 27 parcent and
M percent reststant vo crythromycin sad chzacillin,
respetively [ Towever, Thees strains (3.0 percent) af
Shpbrpesrsamene were resiseant o all the anubiorics
resrad exeepr to ofloxacin and ciprofloxacin.
SIFepTORNECOS SPECies wEers similarly reststant whe
pereiling, Tha everall reststasice v clesacllinarmung
the wrarceprsitive bacteriawas higher than resiscance
To geOtamicin, EVGE Thnugh the dillerences in
proporaon of resistances did oot reach levels of
sransoeal sigpnilicanee (3 = 3,65, df=1, p = 0036
Similarky erythronyein recorded lower raccs of
resissance han the combinumion of ampicillin and
ciomacillin (%! = 791, d -1, p = 0.00%). There »as
bowever no sigmilcant dfference 1 the resisrance
vates hetwesn eryhronyoin ad protinicn (X =
215, df - 1, p = 0F6), crydwompan aud celurosime
= 0B dl=1, p = 0673 and gentanmein and
ceftrimmume (3 = 205 &=1, p = 0.152) snoeg the
gl‘m—pm‘."_iw sedates

The resiztance patlern among the gram-negacive
Larteria was simlar but generally bigher Uian thas
ol 1he gromepositive agencs. Creerall, resistatics 10
the penicillin group of wribinccs was hivher than
resisrance o the ceplalosparin group (Y = 2850,
df=1, p = 2,000 there wras however, no sigmiici

Table I
Bactevial foustes arsd Niter of Sedatinay

Kot o Bdations

Fadater B %R Labe | Iy e Tileias | S Tl
Funlndororae e #1 . ]]. z 9 F i LO0EC)
SUCPIOCOCTES FRecies f 4 I - - - 13 (5.5
Flebzelia specics Z2 1 11 1 - - 3R (18]
Esclericti oot n 3 g ; : i 291145)
Frogeus SpOes 5 1 1 1 1 9 14,5
Tssndametas spoeics 1 1 i 1 13
dineinhacr e 3 . - - - 341,58
Citreshactee species 3 E 5015
Emerabarter speics 2 1 1 - 31L.5)
Tinzl 15 n 7 14 1 11 u 200 (100
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Table 11
Patirncf o af Grems posice B ta Costumon Ansibiotics

Hacterial tadates
Antilifoic Wﬁrwm Strepacarcens SpecieT Ohorusal
i hs Canematrasing) Eoiganc:
NT RE % NT ity % kS
lhiui'!]i;[lu.niﬁl 34 3 L i 2 22k 4
Aunpicillin (255 & & 723 7 5 714 722
Amorycilin (25 4 ¥ 8. 9 1 11 1
Coamaddy (30E) W m W3 4 o ¢ 49
Clozscillin (5g) ELO T T 11 7 3 429 30
Cocrimesazle (759 s 4 BLS 3 & th? 04
Chloramphesiont (1) {0 m 15 8 2 »o 107
Eiythrormycia (Sip P S & o B b
(Ienesricin (10 & 5 135 5 o o 132
Cefurmarne (3% ] 7 Mi 1 o ] 13
Culhrianone (3ig) B 4+ 83 3 0 o 87
Cefuuzidine (30ig) g P . 1 0 o 23
Oficooacias [3ig) & o0 0 2 o o o
2 0 i i

Ciprofluxacit (5g) = 0 1]

NT = Wumber tested AL = Hesicrant strain

iiference in the resistaner mates befween gemramicin
and cefrriazone (X2= 0.41, diml, p = 0521}
Klebsiella species wrre resistan to puultiple anribiotics
ineluding ampicillin, amexicllin, co-amonichny,
cotrimeazole and even to gencarnicin, Bigh (22.2
percent) of Elebsiella spacies isolated were resiscant
to all The anribictics tesred except to oflowarin and
cipeofioacin. Alrhengh resiscanice rate was lower for
ather gram-negative bacteria, similar tread in

resistance was observed. A strain of Escherichia coli
(3.4 percent) and vne of Proteus species (11,1 peroent)
weere resistant to all antibiotics wigh the exception of
the quinolnes.

The anmibintic restt pavern of jsolate] organtems
in the present study was cotpared with thase of
previous sudics in Table TV which showsan inereasiong
crend i anibiotic resistance.
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Table T
Plany iy vedgme | CGrsmegaine Baerbe e e Ardbiors

Brririad Babatis

Ansitoopc (e Flabgalusnp E colt Frotens spp Porplyrrmes iy Chial

Caperimtion) ittty
MT RE % NT RY W NT KE % NT RS & (%]

Amp (25ig) 15 5 i@ 15 11 923 3 2 [ - T S+ %17

Aure {25ig) 1 o &8 7 4 7 i 2 BaT 3 2 BT PR

Coa {30ig) S N5 S |+ . p.o SR A B - - VAR
Cox [25ig) w1 o M 4 10 4 - T -
Chl (100g) 7 4+ &1 2 1 = 0 0 VS O W £
Ery (%) 3 I T A 3 @0 a0 3 1 133 R5
Gen (T} b VI T R 1 £33 3 w3 1 33 452
Cef (10 7 5 #F B 2 i z i B o1 1 hlis 9.1
Cro [30g) 15 4 37 1§ 4 0 4 1 5 5 1 & 153
Cfr {3 5 1 ¥ 5 L a 3 0 o 2 @ @0 o7
Ofl {3ig L 7 é 0 3 g B & g oo ]
Cpr (518 g o 0 5 0 s 3 c 2 4 I & J

Amp = dmpiciifin Amz - Amnzyeilin Coa = Co-mmemiclee Cot = Corrlmorazeie O — Chinamphenico)
Firy = Erpehromucin  Gen ~ Gemrawicia (ef= Cofisroniae Cro = Ceftrfrgnme Cff = Caftreidiome O = Cifigrain
Cpr = Clpraflocaci

NT = Mumhber lested ‘#5 ~ Registont Strain



a i . T :
248 Errivx .*M-c_;."- Miltisdviag Resistnt Bacteria o Meratal f:g.fm

Talile IV

Choparde el Antsleues rosenro Pt e Prooioss Seodser s Drosee Sinecs

Agesiis Antanys Atk gz Digres
Amifeing (yale ool ezt ik
. W 1 ks ZO0EINE
) 4 15
Lroposilive g
Thacillin 75,0 A B46
Azl L o] 722
Closzcillin 1732 i 35
rrimeae ole LK MA PR
Ol mramphesto. sz 17 197
Fepthrompest TR [y EESS
Ciabaroodone A 2 233
Cririazsee A a £3
Fram-aegative
Arezucdlin ik %2 W17
Comnregarals 3% s il i
Chioramphericol 333 ™o 45,7
Berlueanrpet T T K15
reniLazaci et} % 432
CRllrumns ™A 3] 53 i
Colmeidime [ 2 R

AT Dare el alarr

AN Norameifieihe
Tiiscussion

The zesull ol this stedy showrs i there was an
increasiag incidence ol bacrrrial resislance Lo
qwn':l;u_:u:__',: e anptlaetios wrich rhe EMeTERILY ol
iT |||.Iliq:|r|:|"\; rc_-ﬁ.w‘_dr,l, '_;I_:r<|;| 5, EZ'T.;]:II'-.'ll.'ﬁEr' '\pi-ll!-i_,'l:lb WelE
miaale byoeorkers from the wester s part ol Moegens =7

ool lates from patients it the newbern e unit
of the hospiral wrave surveysd, the resuelr rmayclosely
reflect the avtual situation: s mest hospitals D e
resiun, hence the newl Do widespread study 1o
docunzent the mapriode of the problem in ke
repror. The pesicilba sroup el a-nibi s appearad
Lo b Lstog s chezapeu e rebeviice Ji the hospaial.
biaving revoroed che highest resisant rate so las Lhe
respslance raie of 721 peroent b 91T perenl gt

ampicl il shomes alimized ysetul ness i tresting
Uacrgriahinferminng in aseieens, Adthongh resimance
o choccacillin was eelariecly lower, the lovel ot
resislance recordedd a';afust i 1s neverthielees
wucrisore 5 this drog s Zeanly relied upan in
tressutanagg shepd iy luouaa] inlecaons mothe Jowlicr.
Erymaromwin appedred to have wmhscood the
tnechanisen of resistancs amang the enlanes s only
4 percent of gram-posicive isolass were resislant
b the e, Thes syl may beve o useml
role i evntecllingg srau-positive nevnal bacerial
uifections t':}:rxﬁu"y s LUl o bitenae has gred cissue
penetraalnyg alimngh i baere dostrin namre and
Tk ol resdilv sl e pareterad Forms may limit
i wae g decp-scamed, severr pepnarad bacterzal
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wifeerions. In addidan, crywhrmaycin is paorly
cementraced woche corebrospinal Quid® makene 1
abfir for e tresement of necnal mebisgits, The
cepledesporing had smilarly seecomersd bacterial
tesistanive i che rore of pesistance devs opoene
lLas WUII}'iII{; thcr:_.':muin insplicat b c'sp#-;'isll.v
when ume comuders that s woovp of amibiodes e
;\‘.‘r‘.i::’sﬂ}" wsed nnlv e 4 second lins ‘t[l:]':l?_?’ 1T L
unit A more stringent vencrol oo the use of
cephalosparing may be necessary to cursail che rising,
resistance ranes, Although as high w203 pereens of
ETAm-POSTIvE malites wers resisninn p aofusnsiine,
this drug appear 1o be the best in dhe cmpirivd
mearmenr oF dess-seated necnan] srm-positve
bracterial interti,

Revens reportst* [rum other parrs of the wrock|
bave beon wdvorauny the use ot quinalanes in
clhaldiete annl newhoens. The cero rests Laner Tates'In
this S-'.Ih]y ﬁiﬁ-‘t‘ an D‘\m’l){!l:'l'.illgan}:ilnrl o ilia e
ahuough the sssus veparding the salevy of Cais group
of deezs it the newharu aze stall subject o
crmmorrray, Thus, there Dsae urgeon need foz Dorther
smdies on the safery profile of quinelonss in
neshor s and children, A deog of note wmobissdy
% 5t'n1;4:r-_ix;i.u 1’=‘]:I3'|:]11 in 5-'_.!il¢' ol E{:a','} LA stall
mainrains 1 reladvely bow resivtance rare, Henee, the
comtioued rale of perilamicn in che anagement of
neonatal infeorings gppears ussitied. Fomevar e
452 percent resispiice rale amony, the rram-regamve
bacteris supgests Lhe aeed o have ather
aminogiwsides s slternanves,

T]ﬂE Eﬂ".ﬂ‘?__‘t":‘..l:{ l.'ﬂ.: '.‘.l‘.ll_']r:-k:lrug :r;;.::sl,:,rll ST!':-C;[I_} |:;|;-
pethogenic bacteeia in ths vt ndicabes a precanions
stule i ahe fotare g5 most of the weond Loe drogs
are wot readily avaflzle in this localivy, In adeiton,
1wt wf these drugs is far ot of 1l reachal e
oty of the caregivers, Thws tiere i wn urgent
veer] 1 hale the gromring thieal ol ouludeig ressta
patiigens in chis region Ly creatinge awarenes of
the emisternee of e condiioun in the corarmeony sod
discouraging the tedency toweards self medication
ad poly-placiaey, The reasons for the growing
artilivtie resistanes in chis locality aze not certain
bt may nec be unrelaced vo improdan and
wilespread use of anvbionie S Tuprudent ose of
acztibwrtics has been alserved 1m a3 - 92 perveny. of
prescriprions across the coctnents of e world ¥
Inacdmiaen, aenibistics are commenly aealalle fum
wravtharized providers who often zeach oot
praple with Emited aocess sworthodue heall h care
These onauthorized dows providers aze nuc trained
tonlisgrose infectons and are more likel 1o preseribe
analibiviics at sub-theranentic doses,'? henoe
centributing sipnificandy 1o he smergsnce sl
resislun, sitans. DPurdhermoce, oot quzli: deug
provides, salinbnbirory seram eoncearration and

thus canmibnres =0 the dewdlapnect o ressmnce.
Subeszanmdacd orug contaning betveer: ©oand 80
e 4 states] Teoel elaim are cot vnearamen in
Adia T herelore, the aeed w identify the soures
of these subtandacd doues, wrhose inflow s L
stopped, 5 of otemost impereance.

Altiangle wriibiotics are pivoral n conteollinge
ezl bactericl infeerions, prudant use of drugs
anw wrice infectien cantral measires are sonly
areded o bale the grawing rhrear of sndbiod:
resistang nathagees, while the vse of nan-drg
therapy such as Laetenophage-derived Shecapy
probiorics and vaccines should be inceesively
explore:] o use in aewborns so s it e e
of astibivti and benee, halt che senmring acilaole
TCSISCancy,

Hared e e dind semation ootained beewn this svads;
seumia guiclelzies regurding therapeutic chaices have
emargad. Frviliruraaan may be emploged in the
eretpicival treatment of necnates wich superlicisl
bacterial wlections. However, regarding nsonates
with cleepseared mfections. 2 cambiiaion of
elcaeillae plus eepansicin wil conzinee ooy o e i
e idection i mildec-moderam, whilc oelioosme
sheuld replace clozaciliin in severe deeposeated
mfections. TInwever, n view o the pror C5F
penelrabdity of coturomdme, cefitlione is prefershle
when tresming neanates wich meningitis. Turther
stuclies are needed oo idenrife the st spproprise
aztibiatics fortresting mulidr ug cesistan prchoeens
1T ar enwiranTenT,
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