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Abostract

ntext: Bood streaminfections are aninportant cause of nortal ity and norbidity and are anong t he nost conmon heal th-care
associ atedinfections. 111 ness associ ated wth bl ood streami nfecti onranges fromse f-lintinginfectionstolife-threaten ngsepsis
that requirerapidand aggressi ve antinicrobi a treat nent.

Ans: Theodyectived thestudyvastodescribethepatternaof bacteria isdatesfromtheb oodcuturesinauniversity hospita and
determnether antibioticresistance, sothat the study can provi de gui del i nes for choosi ng an effective antibi ati ctherapy i ncases
of septi caenna.

Settings and design: Thisisaretrospective study of 2, 400 bl ood sanpl es cdl | ect ed fromcl i ni cal | y suspect ed cases of bact eraema
revi ened over aperiodof 2years.

Mt hods and naterial : Theisd ates wereidentified by standard bi ochenical tests and antinicrobial susceptibility testing det ernined
by Nati onal Gonmittee for Qinical Laboratory S andards (NILS gui del i nes.

Resul'ts: Rositive cultures were obtai nedin 493 (20. 5% cases. Anong cul ture positiveiso ates, Gamnegati ve bact eri a account ed
for 67.5%cases; nost conmon bei ng Pseudononas spp. (16% fol | owed by Sal nonel latyphi and S paratyphi A(14.2%. G the
pat hogeni c Gamposi tiveisd ates, S aphyl ococcus aureus (8. 3% vas t he predomnant i sol at e fol | oned by Ent erococcus faecal i s
(3.7%. Mxi numGamnegati ve i sol ates were sensi tive to cef oper azone- sul bact amcontoi nat i on (81%. Vanconyci nsensitivity
was reported i n 100%S aph. aureus and 83. 3%t er ococcus faecal i s.

@ncl usi ons: Thi s study provides infornati ononantibioticresistance of bloodisolates. It nay be auseful guidefor physicians
intiatingenpirictherapyandwl! helpinformol ationof antibiatictherapy strategyinthispart of thecountry.
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Introducti on

B ood streami nfections are aninportant cause of narta ity
and nor bi di ty and ar e anong t he nost cormon heal t h-
careassoci atedinfecti ons. 111 ness associ atedwth bl cod
stream rfectionrangesfrarsd f-1imti nginfecti onstolife
threat eni ng sepsi s that requi re rapi d and aggr essi ve
antinicrobi al treatnent2 Aw de spectrumof organi sns
have been descri bed and t hi s spectrumi s subj ect to
geog gphica dteration Ratientswoare granu ocytopen ¢
o inappropriatel ytreated nay have anortal ity ratethat

antinicrobia therapyisinitiaedenpiricallybeforethe
resutsof bloodcutueareavailad e Keepinginnmndthe
highnortal ity and norbi di ty associ at ed wth septi caema,
aright choiced enpirictherapyisof utnost i nportance.
Therefore, the present study was undert akent o descri be
theatibaicresistanced boodcutueisdaesasit nay
beauseful guidefor cliniciansinitiatingtheenpiric
atibaicthergy.

Mit eri al and net hods

appr oaches 100% Mreover, fatalities anong patients
infectedwth Gamnegative bacilli are higher thanthose
anong pati ent s who have Gamposi ti ve cocci as causati ve
agents of their bacteraema®®. | ncreasi ng antincrobi al
resi stance i s aworl dw de concern. The preval ence of
resistanceinbathout-petients and hospital i sed petients
wthsepticaennaisincreasing, andit vari esinaccordance
wthgeogrgohicd andreg ord |ocation Inanest dl cases,

Inthisretrospectivestudy, atata of 2 4000 ood sanpl es
fromthe clinical | y suspect ed cases of bact eraemawere
revi ened for aperiod of two years fromQtober 2002 to
Septentber 2004. Al the sanpl es were col lectedat Sr
Snderl al Hspital —a926bedded, tertiary care, teaching
hospitd provid ngaful ranged nedcd, surg cd and super-
specidityfacilities. Rrocessi ngdf sanpl esvas doneat the
Oepartnent of Mcrobid ogy, Institute of Md ca i ences,
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5nh of bl ood was col | ected fromeach adul t patient by
nursi ng personnel , nal e orderlies, or physici ans, using
strict aseptic precauti ons, andinocul atedinmedi at el y
into50nh of ‘Brainkeart Infusi o (BH) brathwth0.025%
of sodi umpol yanet hol sul phonat e as anti coagul ant (H

nedi a, acommercia firnm. Inpaediatriccases1- 2nh of

bl oodwasinocul atedin5- 10nh of BH broth. Thebroths
wer e subcul t ured on 5%sheep bl ood agar and
McQonkey agar after overnight i ncubation. Anegative
resul't vas fol | oned-up by exanining the broth dai | y and
dongafind subcuturea theend of seventhday. Rositive
growt h was identified by Gamstaining, col ony
characteristics, and standard bi ochenical tests”.

Antinicrobial susceptibility testingwas perforned by
Ki r by- Bauer di sk di f f usi on net hod as per NOCLS
qui delines® Theartibioticd scsusedwere Aypicillin(10
ng), anoxycillin/clavul anicacid (20010 ng), Renicillin
(10 uni ts), Vanconycin (30 ng), B ythronycin (5ng),

cephal exi n (30 ng), ceftazidine (30 ng), ceftriaxone
(30 ng), gentamicin (10 ng), tobranycin (10 ny),

amkaci n (30 ng), netilncin(30ng), ciprofloxacin (5
ng), chl oranpheni col (30 ny), tetracycline (30 ny),

tri net hopri ni sul f onet hoxazol e (1. 25/ 23. 75 ng) and
cef oper azone/ sul bact am(75/ 30 ng). These were
procured fromH - nedi a, Minfoai ; the reference strai ns
usedas contra for dscdffusiontestingvereE cdi AICC
25922, P. aerugi nosa ATGC 27853, S aureus ATGC 25923
and E faecal i s ATGC29212.

Al cdlecteddataves | ater onstatisticaly and ysed and
present ed.

Rsuts

During the two-year study period 2,400 bl ood cul tures vere
anal ysed. 493 nicroor gani sns ver e i sol at ed f r om466
patients. O al theisoates, 74.8%wereiso atedfrom
hospi tal i sed pati ents whi | e the renai ni ng 25. 2%nere from
t hose who att ended out - pati ents departnents. This
corespondstoarated 5.8cases/ 1,00 hospitd adhissi ors.

Mbst i nfecti ons were due to asingl eorgani sm wvhil e 22
(4.5% vere of pol ynicrobi al aetiol ogy. | nseventeen of

t hese epi sodes, two different ncrobes were det ect ed
vhileinfivepatientsthree nicrobes verepresent. Al the
pol ynicrobi a infecti onswerefromhospital i sed peti ents.

G amnegat i ve bact eri a wer e encount ered nore of ten —
332 (67.5% —than Gamposi ti ve organi sns. The conmon
G amnegat i ve or gani sns wer e Pseudononas spp. (16%
fol lowed by Sal nonel latyphi and S paratyphi A (14. 29,
Ad et doecter spp. (12 6%, Escherichiacdi (119, Kesidla
pneunoni ae (7. 3%, and Gtrobacter spp(5%. Anongthe
Gampositive bacteria, coagul ase-negeat i ve S aphyl ococcus
was t he predom nant isolate (20.7% foll owed by
S aphyl ococcus aureus (8. 3% and Bt er ococcus faecal i s
(3.7%. Thedistributionof bacteria speciesof the493
isdaescdlectedarereprtedinTad el .

The S aureus strai ns shoved no resi st ance t 0 vanconyci n
and resi stance t o anikaci nwas al sorel ati vel y unconmon
(19.5%. InHEterococcus faeca i s, resi stancetovancamcin
by di sc di ffusionvwas seenin16.6% sd ates(Tad ell).

The nost common bacteri al isol ate fromCPDwas

S nonel | a spp. Geftri axone and ci prof | oxaci nwere very
effective with | owresi stance of 8%and 30. 3%
respectively, anong ot her ent er obact eri aceae nentoer s

hi gh resi stance was notedwthtetracycline (89.5% and
ceftri axone (65.2%. Amrong am nogl ycosi des | east

resi stance vas noted wth ankaci n (29.5%. Qrerall, the
nost sensi ti ve drug was cef oper azone- sul bact um
conoi netionwthal owresistanceof 19%Tad elll).

D scussi on

Theresul ts of our retrospecti ve study denonstrate the
dstributionof ncrobid isd ates causi ng septi caenna and
their susceptibility patternto nest conmonly used oral
and parenteral antimicrobi al agents. The i nci dence of
septi caenma i n Europe and UBAhas vari ed from3. 4 - 28/
1,000 hospi tal adm ssions®!'. Areport fromKuwait
i ndi cat ed an i nci dence of septicaeniato be 10. 9/ 1, 000
hospi tal adnissi ons™. Ani nci dence of 5.8/ 1, 000 hospi t al
adnissi ons i nour study i s conparabl ewththosereported
el sevhere.

I nnost cases of septi caenia, asi ngl e nicroor gani sSmvas
i sol at ed frombl cod, whil ein4.5%of cases twoor nore
nncroorgani sns verei sa ated. Septi caemiaof pal ynaer o a
aetiol ogy was found only inhospitali sed patients. The
pol ynicrobi a bl ood st reami nf ecti ons have been report ed
by vari ous vorkers wth ani nci dence rangi ng from4. 7 -
18. 7% nost of whi ch were haspital acqui redd 2.
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Tabl e |: Inci dence and di stri bution of mcroorgani sns i sol at ed frombl ood cul t ures.

OPD Med Paeds 1aJ urg Gynae Total (N=493)
CONS 20 K% % 5 6 5 102 (20. 7%
Pseudononas spp 23 16 7 3 3 2 79 (16%
S nond latyphi adS paratyphi A KYJ 8 ) 3 1 1 70(14. 2%
Aci net doect er spp. 13 16 2 7 3 2 62 (12 6%
Edi 12 9 18 9 3 3 54 (11%
S aras 5 12 13 1 9 1 21 (8 3%
K ebsi €l | a preunani ae 6 16 8 6 0 0 B(7.%
Gtraecter sp. 7 4 n 2 0 1 25 (5%
Hterococous faecd i s 6 5 5 1 0 1 18(3 ™
Qbhers 1 1 2 1 1 0 6(1 2%

@D Qt patient departnent, Md Mdcinevard Peeds: Ped aricvard, 1QJ Intemsivecareunit, Srg Srgayvard, Gnee Qstetrics ad
gyneeca ogy verd, CN8 (agul ase-negat i ve S aphyl ococeus, Qhers: i ncl ude Rrateus spp and Bt erooect er spp.

Tablell: Resistance patternof Gampositiveisad ates.

Pn Ox Ap Gm Hgm Am N c Em Vm Mx
S ares 3 3 23 8 n 2 0 16
80.5%]| 75.6% NT 56% NT 19.5%| 26.5% | 48.8%| 51.2% 39%
Ht erococcus faecd i s &4 3 3
NT NT | 4.5%| NT 16. 7% NT NT NT NT 16. 6% NT

M=Renicillin &=0Cacillin Ap=ampicillin Gn=gentanicin, HIM=Hdghstrength gentanicin, Am=Amkacin, N =Netilmcin, G =
ci profl oxaci n, BEn= Byt hronyci n, M= \Vanconyci n, Nk = Gf oper azone- sul bact amcontol nati on, NI'=Not Test ed.

Tablel11: Resistance patternof Gamnegativeisol ates.

Ent er obact er i aceae except Sl nonel | a typhi Non fernenters
S typh (n=125) (n=66) (n=141)

Apicillin 98(78.4% 36 (54 5% NT
Aaxycillinclad anicacid 9B (74. 4% 30(45.5% NT
QGephal exi n 91 (72 8% 30(45. 5% NT
Cftriaxone B(0.4% 5(7.6% 112 (79. 4%
Gftazi di ne NT NT 64 (45. 4%
Gentamicin 56 (44.8% 2(B.% 56 (39. 7%
Tobranyci n NT NT 68 (48. 2%
Anikaci n 37(29.6% NT 45 (3L 9%
Netilmicin 60 (48. 0% NT 62 (43 %%
G profl oxacin 53(42 5% 20(30.3% 63 (44. 7%
Chl or anpheni col NT 46 (69. 7% NT
ot ri noxazol e NT 48(72. 7% NT
Tetracydine 103 (82. 4% NT NT
QG=f oper azone- sul bact am 23(18. 4% NT 28 (19.8%
NI'=Nt tested
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Early clinica suspicion, rigorous diagnostic neasures,

agyressiveinitiaionof aooropriateantinncrobia therapy,

conpr ehensi ve support care and neasur es ai ned at

reversi ng predi sposi ng causes (e.g., aneliorationof an
under | yi ng di seese, renaval of forei gnbod es, drai nage of

abscess) are the cornerstones of successful nanagenent

of patientswthsepsissyndrone'®. Earlyinitiationof

guroxiaeatincraoad trestnent iscriticd indecressing
nortal ity and norbi dity anong pati ents wth bl ood stream
infections dueto Gamnegati ve organi sns. Theinitiaion
of suchtherapy is al nost al ways enpirical requiring
knowedge of 1ikely pathogenandtheir usua antinncrobia

susogtibility patterns™%,

Theresults of our study denonstratethat bl ood cul ture
positivityrateindin caly suspect ed septi caenna cases vias
20.5% Querd |, 67.5%0of septicaennawas caused by Gam
negative bacilli and remai ni ng 32. 5%by G amposi tive
becteria thiswvasinaccordancewthather stud e 78

Li ke nany ot her st udi es® 2° Coagul ase- negati ve
S aphyl ococcus wer e t he nost cormon bl ood cul ture
i sol aes; hovever, g venthat GN\Sisd atedfromb oodare
oftencontaninants ( >85%areclinicalyinsignficat) %
their antibioti csusceptibilityves not deternmined The nost
frequent pat hogeni ¢ m croor gani sns i ncl uded
Pseudornas spp. (16% fol | oned by Sal nonel | a spp.
(14. 29, v chissimlar toanather study frommorth | nd &2,

S aureusves frequently foundtobepenicillinresi stant
(80.5%. Antinmcrobial resistance to erythronycin,
gentanci n, ci profloxaci n were above 45% but none of
the strai ns showed resi stance t o vanconycinandit coul d
be usedinnui tidrugresi stant strains. 3mlar resu ts have
been report ed by ot her wor ker st 8,

Inthe current study, anong the antibiotics used for
suscetibilitytesti ngfar Gamnegeti vei sd aes, ceftri axane
vas very effecti ve agai nst Eit erobact eri aceae, wereas for
non-fernent ers | i ke Pseudononas spp. and Aci net obact er
spp. ankaci nwas nore active. Hwever, the conti nation
of cef operazone-sul bactamput up for all Gamnegati ve
i sol ates shoned the hi ghest activity anongal |l antibictics
wsedfor theseisd aes.

The present abservati ontheat ceftri axone vas nost effecti ve
invitro agai nst Bt erobact eri aceae fanly has been vl |

docunent ed by ot her authors as wel | 22, Amnogl ycosi des,
such as anikaci n used si ngl y has al so exhi bi ted i ncreased

susogtibility pettern5,

None of the anti biotics used singly showed hi gh
susceptibilitytoal the Gamnegativebacilli, soa
conbi nation of two or nore drugs i s recommended t o
cover the broad range of possi bl e pat hogens whi ch nay
bedfficut todstingushcinicdly. Thisnayprevent the
ener gence of resi stance as they nay have addi ti ve or
syrerg sticatimerdid activity®.

I n concl usi on, these data provi ded nuch needed
i nfornati on onthe preval ence of antinicrobi a resi stance
anongst pat hogens causi ng bl ood st reami nfecti ons. The
riseinantibiaticresistanceinb oodi sd at es enphasi ses
theinportance of soudhospitd infectioncorird, rati o
prescribing policies, andthe needfor newanti nicrobial
drugs and vacci nes. Qur resul ts seemhel pful inprovid ng
wefu guiodinesfa choosi nganeffecti veartibi aicincases
of septi caenma and for choosi ng sal vage t her apy agai nst
hosdtd resistat strars.
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