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Tungsanga K, Chongthaleong A, Udomsantisuk N, Bejraputra O, Sitprija V. A Randomized
double-blind comparison of Norfloxacin and Cotrimoxazole in the treatment of upper urinary
tract infection. Chula Med J 1988 August; 32(8) : 727-737

The clinical and bacteriologic efficacies of norfloxacin (NFLX) were compared to cot-
rimoxazole (SMZ/TMP) in patients with symptomatic upper UTI. NFLX 400 mg and SMZ/
TMP 800/160 mg were given orally twice daily for 7 days in a randomized, double-blind manner
to 84 Thai patients. Clinical and bacteriologic assessments were performed before, and on day
5, 14 and 21 after the start of treatment. Seventy-four patients were eligible for analysis; 38
patients were treated with NFLX and 36 with SMZ/TMP. The suppression effects of treatment
on bacteriuria were significantly greater for NFLX than for SMZ/TMP on both day 5 (100%
vs 81%, P < 0.002) and day 14 (87% vs 69%, P < 0.035). Few patients in each group re-
ported mild and transient adverse reactions. No significant changes in blood biochemistry
except slower rates of decrease in serum creatinine and serum bilirubin on day 5 were noted
in the SMZ/TMP group. In conclusion, NFLX is more efficacious than SMZ/TMP in the
treatment of upper UTI.

Reprint Request : Tungsanga K, Department of Internal of Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10500, Thailand.
Received for publication. October 5, 1987.
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m‘iﬁ‘ﬂuﬂﬂﬂ’ifi’ randomized, double-blind,
controlled trial nFvumnsrnabsansmw
¥93t1 norfloxacin 1aY cotrimoxazole 1y
mmnlindamehaziumasaiaad nan

#1 norfloxacin (Juenlunga quinolone datl
e lmawrhenioalaiy nalidixic acid (Figure 1) usiliimu
TvadauuafiGarfiantuuin useniusunmeriiali-o)
norfloxacin Hiwuamagadumildlad Smadumaen
nmadsenzlusfinmfigonn uscusadosten
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¥ norfloxacin \umfalumitnmlindadolu
sruumadudsane UTDHT9) agilsfid swaman
dasemadisafudsesdnt mwaas norfloxacin 1u
m¥nwlia UTI ﬁmﬂunﬁﬁnmluéﬂwﬁ'ﬂ lower UTI
Dudanan(11716) fadufafheulad dszdnfam
489 norfloxacin W15 upper UTI aufluatslstihe
lwreavauil ancdiivlddansusoufouzwin

+8n$mw1a9 norfloxacin AU cotrimoxazole
na¥nwfie upper UTI
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1-ETHYL-6-FLUORO-1,4 DIHYDRO-4-0XO-7-
(1-PIPERAZINYL)-3-QUINOLINECARBOXYLIC ACID.

NORFLOXACIN

Figure 1 Biochemical structure of norfloxacin.

Jaquasisms
terminiunlsdnsuiudimvesununers-
mad IwawnanTol szszmfivindnmde amie
2528 - wgaImeu 2520 (lsvnanRidenizy o
riamifinslungu uncomplicated upper UTI warfu
piﬂvnﬁ'lﬁ'm“lﬁnvﬁoﬁmﬂuuuu community - acquired
UTI oo anefiinfanamidelud lunmfasan
7 Fhelienuminzaadmivlasannaimiali fe
1. frhefimsfadelussuumaduasn: Tasdinoam
mfarwh fuSnuwwefidelulssnsdldanms
wwzdelaidng 100,000 colony forming units (cfu)
setlaemz 1 avrw. Smtuiderm ¢ U wialidinh
100,000 cfu diedas1Iy 1 suwn. §miy Staphylococ-
cus spp. Gelufitiazelddnih § significant bacteriuria
unyg 2. ﬁﬂ?mmtﬁmﬁamn1'luﬂﬂ‘m'::1‘f’;f'1uu§1mnm'1

10 @ #ia high power field usz 3. J19 qangila
dnh 38°C usz/via Sowmmiduditine
frlefdqminwusameluf selilisuRsmon
dhlwihensfinm fe 1. fuwewplesnd 18 O 2. flw
wedlLse AUk nalidixic acid, sulfa w39 trime-
thoprim 3. fihmeelduanfimsdumnden meolu
3w 72 v, towdunadnwieded 4. wanmime
FovesTasnzedusawuh W significant bacteriuria
5. fins3d 6. fuhwiiaclansswey lasfaineie
creatinine WiiBaannnh 3 Tednfu/ Bl 7. e
fududaslaviesaudanny wia manersardols
riemudane luszer 4 FUanidhomd s el
snmusamianaanufiedh whasdlsaduatis
TUUTY 1% WU @9u, spider nevi, Yiadum, JEU
bilirubin Wdaags 9. filwiilinuiwaseiirmelu
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Suladunils 10. diwdndudoslfmaumaudadves
\§8 (anticoagulant) 11. filwfsanzvesrzuuns
wadeuladalitnd wu Haeiladunm, e
fan, meznfudewlamodouniu 12, GO
$alulasamidnmedsfiindonud

4

iediheandals swgans unndg¥nmazuds
nligiauiisaulasunitinsy (edud saods wie
wnite fand) Pisarinndnlssfamsmefs
@ ussRamananumineafissfudihndnlulesonr
oty AuhemnauazdeadsuluBusenusasnnusdasla
Aadrnluleramatdn (ini‘ormed consent) Naw
nnﬂ%”’m"'\'a:ﬁ'unﬁﬁnm
Wadumdnw fihos i ummmlammmils
Wigsathadisy fAa norfloxacin WIMa 400 Hadnin
-lu Aunmatha uiam 7 S w39 cotrimoxzole
(Sulfamethoxazole 800 I88n33/trimethoprim 160
fafnfn) 1-lu fumathn Wuwiam 7w msldn
wiffthe 136 randomized, double-blind filwazlo
FunmeTTeme dnlsei@ moedesns usswnnge
antase 1ee3% mid-stream urine collection 373
4 o¥s afausn rounsinmn efoft 2 Wdaeudl 57
wirBuinm edoft 3 usz 4 Woaeudl 14 use 21
w¥utnmmuiidy fihessldfumsinsifen
2 ofe Weldluntinidunsdhadssva afousn
Aoulion uszefaft 2 WAl 57 wiviuSusnm T
simImamaiealjiamsdelud fa complete
blood count, erythrocyte sedimentation rate (ESR),
blood sugar, serum creatinine, serum bilirubin, serum
glutamic-oxaloacetic transaminase W8 serum alkaline
phosphatase {1 i UnIas19mwiIi intravenous
pyelogram st'am'smnn‘é’ummﬁ'qwan:uumat‘e‘m
fJws17t (ultrasonogram) 1fagihefieinisdduain
Tafudu Folanafoazeglutriud 10-14 wisTudy
mITnm
mmlsnfuquamandliild 2 Sawas fe
dsuifintisint mwaasnlumsinmlsn uszdizilin
wedhadpsfiRaduammslin wiesliideysvesiae
m‘l"B"‘unﬁ:ﬁLﬁanwsﬂsztﬁuqﬂszﬁnﬁmwummlumt‘ﬁ
Fiolud do 1. mammnzidelutssnz deunmdnm
Tinudle 2. fhefiemanhessdezoeuinoananlerams
3. fihwlildindamunaninmagiotes 1 afs
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$29%uA 14 nie 21 wiaFumItnm 4. A anfinelal
9 4 Swda s lwszndhensdnmitindagien
fuefudsemu

W dfgiedamauindiy wie fldigain
38°C fadafiwfiv 5 u ﬂw@%iﬂa:nqﬂmﬁciﬂwﬁ'\ﬁo
fiuegiufl wszazRamanlionfimeunmdu q M
anumanzey nsddsnanddeysuasfianezlign
dafs Bofe i Wemsfld nethndugqUizins mw
w091 QI 2 v dmacuInfe amdstiliuain
wenmwiderestasmy Seatutudunduionlddsd
1. cure wanpds wenmmzdevaslsmazlinuds
asaanis 3 efs Aivnmsasawin 2. Recurrent infection
vt maiwzderenlesnslinuiuuafids WSnn
gonnnd 105 cfu/surw. Wil s udwuuuafise
qw1nﬂ'innm‘v‘|ﬁqndn'lu‘¥w7\' 14 Wi 21 flasan
anePinlaldvia serotype Fouuefide $elisansa
vanléuwitad recurrent infection # fiaan relapse
(wnefadl UTI dn WasnniBeuuafiFodudu) wie
\in9n reinfection (Wuwdad UTI $1 ilesnnide
wuafiSedlna) 3. Persistent infection wangfa a3
wndennsamcafad 2 (‘ﬁqa’fwﬁl 57 V\ﬁﬁuﬁ'ﬁnm)
udwudl significant bacteriuria Nifaduduey &
Wnsrudah nndnmedad easdisnliléiang
serotype \afiny dafuluns dfidadgmi fndodt
Wl udl 57 1w species mafudefinuluiuwen
Aouldindnm Fe 2 dfl andwdeinidniunial
WRNImnnwamInaveuanuidesn jiueiiu
dfy i sensitivity pattern namInasauaal
danujimsmilowdn Wonlaahnhazidu persistent
infection 4. Superinfection wefis mawzidaan
Sasnrafaf 2 (ﬁqﬁuﬁ 5-7 nﬁﬁuﬁ'ﬁnm) Fanwudl
significant bacteriuria 8§ udidwdoruscrdiatuie
Aerramulwiuusnnauldnisiam

sz nE mwrewuinsmeil 2 Ao
ambzfuvnasmivesfihehdiwinntaniola

astindiuganulasaisvenfly qldan
2 fNBME AnEMIUINAD nIdssiivangd@nmivas
m3tiaanstiafie (side effect) mandani3lden
frpmucficas Ao msdszilivnnmsiufeuudasweam
) a - @ o &
M q Twifoa nsz:muqmmﬂaaﬂnwmum'l'im
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2 Fwaedl MHSWSsufsusznieiuusn (neuldm)
fugheudt 5-7 wialvin
MIAUIUMINT@ 1995 chi-square test UsT

student t-test

HaM3ANHN

Tugaaidion wnman 2528 Uty woadIneu
2520 amuBdtlEtuEnmanlifunndsesenazeglu
ThaasRInon w158 70 ameid b sde
wazlaifudnsanlulasenis $wam 74 319 lasmeus
9 g fiu Huihdanan Uszanm 2 u 3 (62%) 109
éﬂ’)tlﬁ‘gﬂﬂﬁtﬂﬁ Wwwizfiuldsuniasdoiasld
funyfBmciuinnou (inawinmufiasde 3) udmam
e 84 7w fsudmadulas il fw 10 39 uilu
Hasneudoonlumends asnnguhelaldinwuunnd
mufmuara 5 310 Sudszmunlisduswe laars
munasiiudfitwialy 4 1w ua:ﬁnmﬂmﬁaq-‘i}a
mgwutsznu 1 3w dilwddesneudaenn
midinw asnnmmaia 4 #1910 v Srmmze
dnndoaiaiu Tustwihanguitlésuem norfloxacin use
na:uﬁ'vlﬁ‘?um cotrimoxazole

Jndman 74 3w finde Smrutaawad
sbwitened iRenmlsudunamadudss@ng mn
vaunle wmud file 38 9w 16¥un norfloxacin
(na"uﬁ' 1) §wdedn 36 3 16U cotrimoxazole

Table 1 Clinical characteristic at admission.

PnaInIBingms

(nq'uﬁ' 2) Anadin, dmtfiuomummgmwaodua‘éﬂ
(mean + SEM) waz@ft (range) vosongfilnf 2
AW fia 37 + 3 (1893) sz 38 + 3 (19-72) T M
@y (Table 1) fwdulngidudngs dunuses
TruumadulasIe Airniufiiavaslindads i
aq'ﬁ'a’muu (Upper urinary tract) uszlomefiazwy
Tsa8usadan (concomitant disease) wialamafiay
NuANNURAUNEMINN T I MNVRITE Uumamuﬁam'z"
(Tﬂﬂﬂawnn1wn1nsoa IVP wiomwieafumdznny
nm (ultrasonogram) Hléwe q fiu 'luwﬂ'azlm 2 Ag
Wufiidanadh Yszanm 25 vasjuwlundasngu &
anuAaUn@Mmang s mwraITsuumMIaRa R
%aﬁniuﬂuqﬁﬁmsﬁdawﬁnqa aifisuiudneu
yoasrmnhndnm

pmdfieTanunamsasisafousn Any
verldur usztiner wuluawldis 2 nguaaniu
Uszanm 80Y UST 90 MURGU nTIau q fiorn
wu'ldun Jas1izuas (frequency), Tasznasfin
(nocturia), adwldandon uaziaduafenton (su-
prapubic tenderness) Ty ldwe q fiu
lunq'wiﬂ'mﬁo 2 nqy (Figure 2)

Table 2 ussds Wolsrwiiasa 9 ﬁ"tﬂummq
193 UTI lugtherfs 74 vl anefiionud vszinm

757 vandefiarianudu Wedednfusy usemlng

=

il Escherichia coli \afadniuuin wu'ldauni

Norfloxacin Cotrimoxazole
(n = 38) (n = 36)
Mean age + SEM 37+£3 383
Range of age (years) 18 — 93 19 - 72
Sex (M/F) 2/36 3/33
Upper tract infection (cases) 37 35
Lower tract infection (cases) 1 1
Urinary tract abnormalities
Total positive cases 8 10
Presence of upper urinary tract stone 3 4
Calyceal deformities 5 6
With concomitant diseases (cases)
Diabetes mellitus 3 2
Hypertension 2 3
Others 5 6
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100+

] P < 0.05

50 —

0 h

FLANK TENDERNESS FEVER
%
100
50
]
.
FREQUENCY NOCTURIA

%
100
80 -
60
a0
20

0 |-

DYSURIA NAUSEA & VOMITING
DAY1 DAYS DAY 1 DAY 5

I NORFLOXACIN

V) COTRIMOXAZOLE

Figure 2 Symptomatology before (day 1) and after (day 5) drug treatment. No significance difference
was observed for each symptom between the norfloxacin (closed bar) and cotrimoxazole (hatched
bar) groups except a higher prevalence of flank tenderness in the norfloxacin group on day 5
(P < 0.05). For nausea and vomiting (bottom right panel), new occurrence of the symptoms
after drug treatment (Day 5) is regarded as ‘‘probable” side effect of the given drug and is
illustrated on the upper part of the day-5 bar of each group (norfloxacin = dotted bar, co-
trimoxazole = open bar).
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Table 2 Causative agents for urinary tract infection

Norfloxacin Cotrimoxazole
(n = 38) (» = 36)

[
oo
W
(=}

Escherichia coli

Enterobacter spp.

Proteus mirabilis

Klebsiella spp.
Staphylococcus epidermidis
Staphylococcus saprophyticus
Staphylococcus aureus
Streptococcus gr. D

Mixed infection

e e i e L7 B = & T
—_0 O C W= O =

= Klebsiella spp. + P. mirabilis.
+ = Acinetobactor spp. +f3~hemolytic streptococcus

" P<0.002 P<0.035 NS
100
80}
oi_ [ 1] ‘ s 7)) 69 | 62 |
CURE DAY S DAY 14 DAY 2I
P<0.0!
%
20

10 |
0 L or= 7

PERSISTENT SUPERINFECTION RECURRENCE
INFECTION (D OR D2 )

BB NORFLOXACIN ] COTRIMOXAZOLE

Figure 3 Efficacy of norfloxacin (closed bars) and cotrimoxazole (open bars) in treatment of urinary
tract infection. The cure rates (upper panel) were evaluated on day 5, day 14 and day 21 after
commencement of drug administration. The lower panel represents persistence of infection
and superinfection, which were evaluated on day 5, and recurrence of infection, as the sum
of the day-14 day-21 data of each group.
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1éun Staphylococcus epidermidis, Staphylococcus
saprophyticus tHuéu msns:mwmmmqnmaw‘n’a
uinzrfia ludionguitld¥uen norfloxacin Aungu

\ 1
ol

Ald¥uen cotrimoxazole liflanuuandsfuadisiivie
CRGINGEERE

namIdrsiiiunadrsing mwsasalasgain
namTIWzdevalasIz (Figure 3) WU ﬁﬂ'w"r’\"lﬁ
Fumn norfloxacm fidasinmineninlia (cure rate) lu
FrafamunaTufl 5-7 uarde i 14 S unIinm
Wiy 100% war 87% Mmudeu lumm:nqﬂw‘luna‘u
cotrimoxzzole #danmimislugrsnimideriu iy
817 WAL 697 MIREU MIAMUIUNMINTE wuany
uanesaeaiiiad ¢y iy P<0.002 usz P<0.035
Muddy S mtutisRamananidnminiug 21 wis
Fwdunsineniu amefifolainuanuuandrsadiag
W 1dynsddvasdarimameannlin stwiingy
At 2 ngu persistent infection WUl 5 1w (142)
Tudthengu cotrimoxazole ualiwuiaslunsy nor-
floxacin (P < 0.01) amciidawull superinfection 1 3
lufthenga cotrimoxazole wazlsiwuisalungy nor-
floxacin uwdlidanuuandrsatlives1dgyniiedd
ewhanamngui

Dufhaulah ﬁ@wlumiuﬁ“lﬁ%’um cotri-
moxazole 1 T fnamImzenmilasne wuid
o Escherichia coli Wilsamzfuurnussiufl 5 usz
nanInasauanwliveadaden cotrimoxazole W
wasananasnud fmswdewnn “hiden” cotri-
moxazole uidafivmnedranldmluiiln “dademn”
cotrimoxazole Wwdafildanndasnzudt 5 Azl

) - Y -
nstnmnnfoumoiagisisuaorlued dua-lua nsuea
1 - -
szmmlszﬂmmmlmgma%'ﬂaomniunaziﬂ"lmm)nmha
Tumsinmlindavehssrymaduiaazanum

738

a 3

fah vl usasBowgAnssanemsden widld
FueljFwme (Emergence of drug resistance) ananm
fazidwdnoves superinfection Tgazidgasz’ldiin
wuada Wluidenwaiive

Tuszwhan@amanansinm utaud 14
ua TR 21 wisTwSuTnm AnsRenuhidoe
fiins@aBedn (recurrent infection) lungu nor-
floxacin 374U 2 WA 4 718 ua::m\:&l cotrimoxazole
MU 4 uar 2 31 Mmufey (Figure 3) AnuLana
sewhagianmlunmifenstadeswasiheds 2 ndui
liflad 1 fgyn1aedd dwTundssiliudsz&niam
o lasgamemiunadvesfile (Figure 2) Amazs
AWenuh ;imIdg q femranuludaeds 2 nqu &
Tomnddune q fu aenslafid frhelungy norfloxacin
fommiiaes Wwtaeiud 57 mﬁﬁuﬁﬁ%’nmqon’hﬁ
m2anulungu cotrimoxazole usermIthaaiifinme
Wideslutuda q i SMTUMIMITURAIEN q lail
auuandaiuagaiiisd Ay

m3finmetit ﬁvgﬂduﬂu'ﬁeéu g8 T l¢Au
maadafuiin 4 miwly wssmasadulEdnm
madmanusaadzvaenld Wiwam ss 3wl us
Lﬂﬂéﬂduﬁﬁum norfloxacin 43 318 U fiuen cotri-
moxazole 45 T gURnmwaIMIdandhafasnnmil
Wikamam 18 fs Tudihe 16 au wieivhiudizana 20
(Table 3) amifinuterldun efuld anfou M
wiuanifisaeates ad1lsfid ‘1uwummu6mmaﬁu
ammuﬂmﬁm?wmuﬂwﬁa 2 NRY

namIaTIIM eI IEMs laRainaues duadl
YpuRoaneusne WU (Figure 4) \ousndy wanis

Table 3 Adverse reactions probably secondary to drugs

Norfloxacin Cotrimoxazole
(n = 43) (n = 45)
1. Dizziness 2 -
2. Anorexia, nausea, vomiting 5 7
3. Pruritus 1 -
4. Abdominal discomfort 1 -
5. Maculopapular rash - 1
6. Sweating - 1
Total 9 9
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@ ——@ NORFLOXACIN

Figure 4 Haematological and biochemical changes before (day 1) and after (day 5) treatment with nor-
floxacin (closed circles) and cotrimoxazole (open circles). The circle and horizontal lines re-
present mean and SEM respectively. The hatched area represents normal value of our laboratory.
Data for total white cell count is not shown in the Figure. Initial serum bilirubin shows signi-
ficant difference between group (* = P < 0.02) and the day-5 neutrophil count was significantly
higher in the norfloxacin group (P < 0.025). As stated in the texts, the rate of decrement
(day-5 minus day-1 values) for serum creatinine and serum bilirubin were also of statistical
significance when compared between groups (P < 0.01 for both values).

arufead ¢ luleanuuandisznhafiie 2 ngu
atafhipdfiymIsdd en¥u M serum bilirubin
nudtlwA1d5ue1 norfloxacin srgandlunsudiied
1é¥usn cotrimoxazole \§niay uafsagluszdurndif
2 NN (0.67 + 0.02 vs 0.75 + 0.03 Nadndy/iadfen,
P<0.02) USinoudeifann (leukocyte) hwidon uar
ESR geninnfuduaihann (ﬂ'waoﬂa:uﬁ' 1 fiungufl 2
Wiy 15,320 + 915 vs 15, 135 + 722 1988/ 8u.W.
URZ 62 + 5 vs 63 £ 6 Nu./TN. MNAWL) UszTEdy
ﬁwma'lutﬁaﬂqom'mnﬁtﬁnﬁaﬂlw'gﬂwﬁq2nn:u (121 £ 8
vs 116 + 9 dadnfu/edias musidu) adralsfd
ﬂ'1mm&'lxiﬁm'ummﬂvinﬁua:haﬁﬁsa”'\ﬁq; NRNITNIIT
makenjinntu q eflunasiung

NINIRAMUNINTEN LR INARMMIKBIUT IR
meaden Wil 57 nivuduin wuh Hinn
Wiaideansasarh 4 fuls 2 ngu uadwawdaien
117 neutrophil ¥a9n§uflésuen norfloxacin §enh
nfuflésuen cotrimoxazole 1§Miay (6,860 + 1,040 vs
5,540 + 440 WIaS @ AU.NN., P <0.025) 8wems
aImekestlfanisdu 7 wannazeglusziuund
ud? Felafienauendrsiutaiau sznirngudndas
paciusnseeldun 1. ESR Safanegalugaemida
muns Fuft 5-7 niaSutam (76 + Svs70 £ 5 wn./
¥3.) 2. serum creatinine ¥89N§y norfloxacin 8771
MINARINANNIAGY cotrimoxazole (day 5 - day 1 =
-0.2 + 0.05 vs -0.03 + 0.08 Undnfudaingiag,
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P<0.01) 3. Serum bilirubin N84 norfloxacin {1
n8ans Waun N§w cotrimoxazole (day S - day 1 =
0.002 + 0.02 vs -0.1 + 0.03 infnfudaiadiag,
P < 0.01) Anawansammilidanuddgnendia
agaaute

oMl

#1 norfloxacin \fugnfiBmcIundu quinolone
il dedqnidmasdnldnhoens milsanqns s
mIunIvinuvasewlsd deoxyribonucleic acid
(DNA) gyrase %otﬂmau‘l‘nﬁﬁmdwaotéaa‘aiwﬁ'l-i
Tunmdaemeyt DNACT8) syanmsdnslunceanasas
wuh Feuuefienmeriia Tadetn norfloxacin 1w
Staphyloccous saprophyticus, Gonococci, Escherichia
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