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ABSTRACT

at Pseudomonas

Bacterivlogical oxamination of 161 patients With urinary tract Infections enrolled in the sludy'. rc,\fc;lolz::::: :um” Q21%),
aeruginosa was the commonesy Organism isolpteq from urine samples in all patients (36%) followed by Staphy iae 4.3%), Proteus
Klebsiella pretwmontae (16.8%), Escherichiy coli (12.4%), Other isolates included Streptococus pneumrm( 3% .Amimicl‘()hial
mirabilis (3.7%), Staphylococus pidermidis (L9%), Streptococeus faecalis (2.5%) and Enterobacter aerogenes i4 |';d 15% of the

susceptibility patterns hightightencd (he *Pectea and efficiencics of the tested antimicrobials, About 86, 80, 74, 24 a

‘ . ; ively. There was an
isolntes were sensitive 1o dprul]nxncln. horfloxacin, pelloxacin, nalidixic acid and nitrofurantoin, respectively
{ncrensed emergence of antimicrobja)

) resistant organismg against many ngents (multidrug resistance). Nine, two and six isofln.;csazf;:’uﬁ
aeruginosa, E. coli angd X, Preimoniae were resisiant to $,4 and 2 drugs respectively, Meanwhile, 5,2 and one isolates of . Us,
St species and S, epidermidis were resistang (o 320nd s drugs, respectively, Because of the superior efficacy, b‘roadcr. spccm;.
proper pharmacokinetics and Jower side effects, (his study recommends the neeessity for usc the recent quinolone antibacterials such
as ciprofloxacin, norfloxacin or pefloxacin in the treatment of urinary tract infections.

INTRODUCTION

Infection of the urinar
common bacterial diseases,

The purpose of this study was to evaluate the

‘ in-vi ibili uropathogens to three
Y tract is one of (he most In-vilro susceptibility of uropathog

Itis notoriously resistan 1o

serious complications, The
proper muanagement and prevention of these infections

require knowledge of the type of the bacteria involved
and their susceptibility (o antibacterial agents,

Nalidixic acid, a pyridone carboxylic acid with
its older related derivatives have been available for

years (since 1963), primarily for the treatment of urinary
tract infections caused by Gram negative enterje bacilli,
Recently, structurally related derivatives have been
developed; included are ciprofloxacin() norfloxacin(2)
and pefloxacin(3), These agents have been shown (o
have antibacterial activity not only against gram
negative bacilli®} but also gram positive bacteria(1,5,7).

treatment and can produce

The unpredictability and breadth of drug
resistance of many isolates and the development of
newer broad Spectrum agents such as Quinolones,
~ B-lactamase stable cephalosporins and many others,

make in-vitro susceptibility testing a major component
of rational therapy,

quinolones (ciprofixacin, norfloxacin and pefloxacin) py
means of an agar diffusion method and to compare with
those of other urinary antibacterial agents such as

nalidixic acid (an older quinolone) and nitrofurantoin
(synthetic nitrofuran),

MATERIALS AND METHODS
Bacteria:

All urine sam

pPles were collected in sterile
universal bottles, each

specimen was cultured and only
specimens yiclded 3 pure heavy growth 2 10°
CFUML) were included in the study. Bacterial isolates
were identified conventionally (Cruickshank, 1975)(5),
Antibacterial susceptibility testing :

The in-v

itro activity of antibacterials wag
determined by a

" agar diffusion method®) ang q150 by a

Antibacterial Zone diameter (mm)

& WHO (1977) Shungu et al (1983)

Disc content Resistant  Intermediate Sensitive Resistani Intermediate Sensitive
Quinolone (10ug) s15 16-22 223 sI2 13-16 217
Nalidixic acid (40pg) | <13 14-18 219 <13 14.18 219

- Pitrofurantoin (300 u)| <14 15-16 217 <14 15. 16 217
5 S —
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RESULTS

A ttal of 161 strpins posited from specimens of
weine from petients submitted to the yralopy chm, was
vudied They comprised s aerugmesa (8% strang) $
wrens (W strann ), K prewmoniar (77 strmme) Eoooli
(20 strmns ), St prewmoniae (7 straine ), Poomerabiles (6
strainis ), 8 epudermidis () strmine ). 5t faecalis (4 sirans)

% -
and Fnt aerogenes (7 strans) as shown in { adle (1)

Table (1) Bactenal iselates of unnary tract infection

in 161 patwents

Isolate | No, | &
Iy seruginosa { b1 Kt
. aureus 4 ; 2

K presmioniae i 27 ; 168
E col | 20 | 124
St pheamoniac | 7 I! 43
P onurabilis I 6 ' 7
S epdermdis ‘ kK } 19
St faecals i 4 ' 28
bnt. serogenes II 2 ' 1.2
Total ; 16] { 100

Table (2) compares the acuvity of the
antibacienial agents against unnary isolates according 1o

WHO (1971 Ciprofloxacin was the most active

compound tested with all of the strains highly
suseptible. The suseptibility patterns were intermediate
n about S0% and about 34% of the 1soaltes with the
new guinolones and classic old antiuwropathogens,
respectively

* National Commutee for Clinical

bacteria that grow aerobically,
standards, (1988),
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Laboratory Standards, (NCCL, 1988).
approved standard M7.A; Villanova,
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Table (1) llustrates ’*‘f"’-'-‘d‘-"?t PO tlang,
1 < Y
nalidinic  acyg ang

wites. Among the 28 1oi,.,

.

by by
;‘l!’t”" exhi ited ]

- praistant 18
f::;;i\";:‘;ﬂr::mma-nlfldﬂn' acid resistant, n
f amtoin peststant 14 were norflowacis .
neflosacin resistant  and only g?‘_-z wery
.-- gprofiotacin rrsstant Therefore. 9 of the these hate
;(.og - ,‘-";;-fc resistant 10 ali 8 tevted antthacterials e
14 isolates were resistant to more than three of then,

notrefur

Amur‘ the 12 jsolates of E coli- ﬂl}b{t,'l;; ac
only 2 were norfloxacin and nitrofurane.
6 \;nr pefloxacin-resistant and none wy,

resstant,
resistant, .
resistant 1o Giprofloracin

The able also, dipicts that the 6 sclates of f
preumoniae  Were nalidixic  acid 3.z
nitrofurantomn-resistant but sensitive to the s
quinolone antibacterials Among the 21 nitrofuraneos
resistant (Nalidixic acid-sensitive) Ps. aerugings,
isolates, only 2 were pefloxacin-resistant. Two isolatey
of E coli and 9 isolates of K. pneumoniae were only
nitrofurantoin-resistant.

Table (3) also, illustrates the multiple resistance
of Gram positive bacterial isolates against new
quinolone antibacterials and nitrofurantoin but act
nalidixic acid.

Reparding §. aureus, S 1solates were resistant 1o
all tested quinolone antibacterials but sensitive
arrofurantoin, while other § isolates were resistant o2l
to pefloxacin. Four isolates were resistant
nitrofurantoin and pefloxacin while another 3 wer
resistant only to nitrofurantoin. The resistance exhibued

to one isolate of S epidermidis was against all tested
antibacterials,

Concerning  the 11 jisolates of
nitrofurantoin-resistant streptococei, only for were
pefioxacin-resistant, 100. The presumptive criteria of
sctivity according 1o Shungu et al. (19831

hughlightened the results as shown in tables {5&6).
The sensitivity patterns took the rank of

ciprofloxacin (85.7%), norfloxacin (78.9%). perfloxacis
(73.9%), nalidixic acid (24%), and nitrofurantoin (15%*

Methods for dilution antimicrobial susceptibility tests for i
P_cnnsylvania: National committee of clinical abor2i?
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' 2): Comparative activi p
Table (2): Comp € activity of three new qu:
isolated uropathogens (WHO.nlt‘\;T(}))ummones' nalidixic acid and nitrofurantoin against the

& -—Ci—pm Mlllty Patterns (No. Of Isolates)

. C \ .

NO S I nR Norfloxacin Pefloxacin Nitrofurantion |Nalidixic Acid *

N s S T R{S 1 R[s 1 R s 1 R

ps. acruginosa (58) 19 30 o9 I 33 1419 33 16 |9 5 43 14 19 25
5. aurcus (34) 1118 5 18 5(9 11 145 2 7

K. pneumoniae (27) 12 15 . 9 18 . |6 2 3 9 15 6 15 6

£ coli (20) 8 12 . 8 10 2{2 12 6 |8 8 4 2 6 12
st. pneumoniae (7) - 7 - - 7 - |. 5 2 7

p. mirabilis (6) 4 2 - 2 4 . 2 4 . . . 6 4 2 -

s, epidermidis (3) 2 - 1 2 - 1 l2 - 1 (2 - 1

st faccalis (4) . 4 - - 4 |- 2 2 |- - 4

Ent. acrogenes (2) - 2 . - - 21 2 e sf 24e R

Total (161) 56 90 15| 43 94 24| 30 90 41 [24 48 89 26 44 43
% 348 65 93| 267 584 15| 18656 25515 298553| 23 39 38

Table (3): Resistance patterns of nalidixic acid-resistant isolates of gram negative
and gram positive bacteria.

Patterns of resistance to

Organism
Nalidixic acid | Ciprofloxacin | Norfloxacin Pefloxacin | Nitrofurantion
Ps. eruginosa 25 9 14 14 22
- . - 2 2
- - - - 19
E.Coli 12 - 2 6
- - c - 2
K.pneumoniae 6 - = .
- - - . 9
Total 43 9 16 22 62
5 d
S.aureus 5 5
% - - 4 4
= - = 5 -
g 1 ]
S. epidermidis 7] 1 ]
St, pneumoniae g - - 2 3
| St. faecalis ' A 2 2
| - ) - 2
Totat 6 6 19 19
93
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and apar diffusion (zone diameter)

Ciproflasaci - 1ne|
resistant | y Na Mean zone | Mean MIC
alate © | diameter | (ug/ml)
) S
Py Qetugimosg Q 12§ 48
S aureny 15 100 43
S, epidermidis | 000 6.0

Table (S46) depict susceptibility patterns and
the percentage patterns of suscepubility of each
BHCroorgamsms (o cach antibactenal. Complete
SEnMUVItY was exhibited by K. pneumoniae, P.
mirabilis and St. faecalis 10 ciprofloxacin and
norfloxacing E. coli to ciprofloxacin and St. pneumoniae
and Ent. aerougenes to ciprofloxacin and pefloxacin,
Meawhile, complete resistance was exhibited by St.
prieumoniae, P. mirabilis, St. faecalis and Ent.
acrogenes 10 nitrofurantom,

DISCUSSION

New guinolone anubacterials exhibited many
differences compared with the older quinolone
derivatives, such as nalidixic acid, pipemidic acid or
oxolinic acid. They are considerably more active
against gram negative bacteria and active also, against
genera resistant to the older drugs, such as gram
positive cocci.

In the present, study ciprofloxacin demonstrated
a very promising broad spectrum of activity against
various gram negative and gram positive organisms
including multiply-resistant hospital strains.
Comparative in-vitro studies, previously have shown
ciprofloxacin to be superior to cefaclor, ceflazidime,
cefetaxime aztreonam, imipenem, gentamicin,
cefuroxime, amikacin, mezlocillin, nalidixic acid and

norfloxacin{1). The present study confirms such studies
and shows that 100% of the gram negative isolates as
well as more than 70% of Ps. aeroginosa isolates were
sensitive to ciprofloxacin. In addition, more than 80%
of most gram positive bacteria isolates were also,
sensitive to such antibacterial, However, 85,7% of the
overall isolates were ciprofloxacin-sensitive,
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Correspondingly, !hc % sensitvitjey
preumoniac uropathogens 1n ”“i“‘“’d.\'.‘ l'()ﬂ_ 2 -
119 were sensitive !(\ nurﬂm_«mm, qnhth.\ic acig \:
nitrofurantoin respectively, which m'cwtncnmp;ltil\lc W il;
those in Spain .\l\ul.\"\vhttl‘c 84 &rml T6% were sc"*ili\'ul
nalidinie acid and nllrnll_lriE“l(“"- (n Agreement wyy, th
present study, 100% “l K. pneumoniae 1solateg Wy
nurﬂu\ncilrscnsi(i\'c. Ih'c present .\‘ll.ld)' f‘l'“" shmwo
hat 100 and 85.2% of K. pneumoniue isolye

. . S wfl‘b
censitve to ciprofloxacin and pefloxacin, respeciy

ely,

As regards, Ps. aeruginosa isolates in \hjg siug
chowed 75.5, 55.3, 24.1 and 10.3% sensitivity
norfloxacin or ciprofloxacin: pefloxain; nalidixic g
and nitrofurantoin, respectively. These findings are
comparable to some extant  with thoye of
Garcia-Rodriguez et al.U2) (hat reported 949 of ps
aeruginosa isolates were norfloxacin-sensitive ang ngnc'
was sensitive to nalidixic acid or nitrofurantoin,

The findings in this study demonstrated thay 1y
and 66.7% of Proteus species isolates were sensitive o
ciprofloxacin or norfloxacin and nalidixic acid o
pefloxacin, while none was sensitive to nitrofurantoip,
These are not comparable to those reported by
Garcia-Rodiguez et al.(12) where 100, 86 and 7% of
Proteus isolates were sensitive (o norfloxacin, nalidixic
acid and nitrofurantoin, respectively,

Garcia-Rodriguez(12) reported 100, 90 and 86%
of Enterobacter species were sensitive to norfloxacin,
nalidixic acid and nitrofurantoin, respectively. The two
strains of Enterobacter aerogenes isolated in this study
were not sensitive (o any of them. By far, they were
sensitive to ciprofloxacin and pefloxacin,

In the present study, the activity of the tested
antibacterials against gram positive uropathogens, Wis
also, illustrated where 100% sensitivity was exhibited by
streptococei o ciprofloxacin, norfloxacin and
pefloxacin, while more than 75% sensitivity WS

exhibited by stahylococei to ciprofloxacin and
norfloxain,
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Table! Shn:\ﬂ‘u'\cr;(;:'l?;x‘,\,{,l"c tested antibacterials against the isolated uropathogens according (0
o pm——— 4___________,_—————1
[ Bsolate _ Sussceptibility Patterns (No, Of Isolatet) _____———
& Ciprofloxacin Norfloxacin l'eﬂc;;s-t.cln' . Nitrofurantion Nalidixlc Acld *
NO S I v . . S | R
e R| S 1 R[{s 1 R[S T R 5
Ps. aeruginosa (58) 42 8 8 22 14 2132 14 126 8 44 14 20 24
. gureus (14) 28 . 6 2% 3 6 18 13 3 6 22 6 - - »
K. pr.cumnniac (27) o Jr 7 . . % 3 - 3 15 6 15 O
E coli (20) 20 - - | 173 -3 3|7 76 3 6
St. pncumoniac (7) 7 . 4 3 . 7 . . . . 7 - - -
p. mirabilis (6) 6 " . 6 .- -4 2 - . 4 2 g
s. epidermidis (3) 2 - ] s . 1l2 - 12 - 1 e )
st. faecalis (4) 4 - 4 . -2 2 - |- - 4 - = °
Ent. acrogenes (2) 2 - - . 2 - 2 . . v - 2 = 2 -
Total (161) 138 8 15 127 25 9 | 105 37 19 |24 46 9] 27 45 41
* 857 5 93| 789 155506 739 143 118149 286 565 27 39.8 363
§: Sensitive, I: Intermediate, R: resistant
Table (6): Percentage susceptibility pattern of uropathogens to antibacterials.
Isolate el g e e e 1%3“"“"”';&?’“""““’
& Pattem Ciprofloxacin Norfloxacin Pefloxacin
No.
P2oervginosalSE) S 724 72.5 553 103 24.] -
1 13.8 24.1 24.1 13.8 34.5
R 13.8 3.4 20.6 75.9 41.4
5 cureis (4) s 824 736 53 17.6
I 0 8.8 382 64.8
R 17.6 17.6 88 176
K prexmonice(27) S 100 100 85.2 1.1 22.5
1 0 0 1438 333 55.6
R 0 0 0 55.6 222
E ol 20) S 100 85 0 s 15
I 0 15 15 35 10
R 0 0 15 30 55
St prexmomae (7) S 100 57.2 100 0
I 0 2.8 0 0
o R 0 : 0 100
- mirabalis (6} S 100 100 66.7 0
; I 0 0 333 o 66.7
Sr—— R 0 0 0 100 333
= tpidermic:s (3) 5 66.7 66.7 6.7 66.7 2
! 0 0 0 0
———— R 333 333 333
a nalre 2,
foezai 4) 3 100 100 % a3
I 0 0 ¥
50 0
ce
"ogenes (2} 3 100 T00 o 100
! 0 0 0 0 5
— R 0 0 0
§: Sengitive » ! Intermediate , R ; resistant ° 100 100
. 0
[ - ——— ]
-y 95
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The high prevalence of redstance 1©
commonly used antibacterials such as mirofurantom
and nahdixic acid has caused considerable alarm. The
factors favouring antibactenal resistance are though t©
b‘t previous use of an antibactenal by the individual or
widespread use of antimicrobials in the commumty, 3
thing that can cause a shift in the species resistance

pattern of organisms prevalent in a community.

Such a sitation is very common 1n developing
countries, mainly because of failure to restrict the use of
antibacterials in hospitals and control their sale and use
in the community.

Taking in consideration the resistance patierns
exhibited by Ps. aeruginosa isclates, this study included
3.4, 41.4 and 75.9% of isolates were resistant 10
norfloxacin, nalidixic acid and nitrofurantoin.
respectivly, whereas in Spain study 85 and 100% were
resistant to nalidixic acid and nitrofurantoin while none
was resistant to norfloxacin. In agreement with Spain
study, this study showed none of E. coli nor X.
pneumoniae isolates was resistant (o norfloxacin.
While 3 and 4% of E. coli isolates and § and 18% of
Klebsiella species isolates were nalidixic acid and
nitrofurantoin-resistant, respectively in Spain study, this
study showed 355 and 30% of E. coli and 22.2 and
55.6% of K. pneumoniae wre nalidixic acid and
nitrofurantoin-resistant, respectively.

Resistance to ciprofloxacin develops in gram
positive organisms according 10 amultisteps pattern
(stepwise mannar). First step mutants usually showed a
fourfold to eightfold decrease in susceptibility.
Contrary to the situation in gram negative organisms,
resistant mutants did not show reduced growlh(m. A
point should be noted that selection of resistant mutants
could occur during treatment of systemic gram positive
infections with orally administered ciprofloxacin.

In general, this study is on shares with
others(1415) 1o assist the fact that new quinolone
antibacterials such as ciprofloxacin, norfloxacin and
pefloxacin are active against a wide variety of aerobic
gram positive and gram negative bacteria. Furthermore,
there was little cross-resistance between those agents
and other. Nalidixic acid resistant strains remained
susceptible to such new quinolones but were
significantly less susceptible than nalidixic
acid-susceptible strains.
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