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Recently, oral antibiotics have been evaluated in place of parenteral antibiotics for prophylactic
chemotherapy against infections after transurethral resection of the prostate (TURP). We studied
the prophylactic effect of levofloxacin (LVFX) on infections following TURP in 98 patients with
prostatic hypertrophy. The subjects were divided into a high-risk group (patients with preoperative
urinary tract infection and/or diabetes mellitus) and a low-risk group. For postoperative acute-phase
prophylaxis (within 7 days of surgery), 600 mg/day of LVFX was administered orally in the high-risk
oral group (Group Ia) and 200~400 mg/day was given in the low-risk oral group (Group Ila). A par-
enteral antibacterial agent was initially administered for 2 days in the high-risk intravenous group
(Group Ib) and the low-risk intravenous group (Group IIb), after which they subsequently received
the oral LVFX regimens mentioned above. In the healing phase (from postoperative day 8 onwards),
100 mg of LVFX was administered orally before bedtime until the disappearance of pyuria (less than
10 WBC/HPF) in all groups.

The percentage of patients with acute phase infection was 9.1% in Group Ia (n=11), 188% in
Group Ib (n=16), 15.4% in Group Ila (n=39), and 125% in Group IIb (n=32). The percentage of
patients with healing phase infections was 20.0% in the high-risk group (Ia+Ib, n=15) and 16.7% in
the low-risk group (Ila+IIb, n=48).Oral LVFX therapy was useful for the prevention of acute phase
infections in both the high-risk group and the low-risk group. In addition, administration of a low dose
of LVFX once before bedtime was safe and useful for prophylaxis in the healing phase after TURP.

Introduction and safe with the minimum dose of antibacterial

Recently, prophylactic oral antibacterial ther- agent and should be suitable for use when TURP
apy has been evaluated for the prevention of in- is performed as day surgery in the future. Al-
fection after transurethral resection of the pros- though the clinical benefit of prophylactic chemo-
tate (TURP)"~¥. Such therapy should be effective therapy for prevention of post-TURP infections
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has been shown by extensive studies, most such
studies were performed in the acute postopera-
tive period. However, pyuria can persist for 1~3
months after the acute postoperative stage of
TURP”™ . In general, postoperative pyuria is
thought to reflect healing condition of the surgi-
cal wound. There remains a risk of infection after
the acute postoperative stage. In this healing pe-
riod urinary tract infection (UTI) or epididymitis
can occur”®""™ and the incidence of infection is
reported to be 7~47%%9~.

In the present study, we divided post-TURP in-
fections into acute postoperative infections occur-
ring within 7 days after surgery and healing
phase infections occurring after 7 days. Further-
more, we divided patients into a high-risk group,
which had preoperative UTI or conditions liable
to infections, and a low-risk group without such
risk factors”, and evaluated the prophylactic ef-
fect of oral antibacterial therapy for prevention of
post-TURP infections, using a fluoroquinolone,
levofloxacin (LVFX).

Subjects and Methods

Subjects

The subjects were patients with benign
prostatic hypertrophy who underwent TURP at
our department during the period from January
1994 to March 1997. The high-risk group and the
low-risk group were each divided into two sub-
groups, one of which received oral LVFX alone
and another received parenteral antibacterial
agent for the first 2 days postoperatively as a
control. Patients with urethral stenosis, bladder
calculus, or prostatic cancer were excluded from
the study because they required additional treat-
ment, and so a total of 98 patients were enrolled.
Consent was obtained orally from all patients to
participate in the clinical study. The patients
were assigned to the following groups: a high-risk
oral LVFX group (Group Ia, n=11), a high-risk in-
travenous antibiotic group (Group Ib, n=16), a

low-risk oral LVFX group (Group IIa,n=239), and
a low-risk intravenous antibiotic group (Group
IIb, n = 32). The 27 patients in the high-risk
groups comprised 20 patients with preoperative
UTI (including 14 patients in whom urethral
catheterization had been done for urinary reten-
tion) and 9 patients with diabetes mellitus (5 pa-
tients on oral drug therapy and 4 patients receiv-
ing insulin). Two patients had both preoperative
UTTI and diabetes mellitus.

Method of administration of antimicrobials

During the postoperative acute phase (the first
7 days including the day of operation), LVFX
was administered orally at a dose of 600 mg/day
for 7 days in Group Ia, while LVFX was given at
400 mg/day for 2 days and then at 200 mg/day
for 5 days in Group Ila. In Group Ib and Group IIb
(the control groups), parenteral penicillins or
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Fig.1 Methods of administration of antimicrobials
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High-risk group

Low-risk group

Ia Ib Ila IIb
Patients 11 16 39 32
Age (years) 718 = 6.3 736 + 68 681 + 75 668 £ 6.3
Body weight (kg) 595 + 86 57.2 = 89 636 + 82 629 = 93
Weight of resected prostate (g) 220 £ 86 21.1 = 135 208 = 16.1 209 = 155

%

Time required for operation (min) 106 = 31 99 = 26 106 + 25 87 = 33
Duration of urethral catheterization (days) 35+ 1.8 41 =20 32 09 43 = 32

*: p < 001, There were no significant differences except for the operating time between Group ITa and IIb.

cephems were administered for the first 2 days,
and then they were given the respective oral
LVFX regimens mentioned above from day 3 to
day 7. During the healing phase (on and after day
8), LVFX (100 mg) was administered once before
bedtime in all groups continuing until pyuria be-
came 10 WBC/HPF or less (Fig. 1).

Definition of urinaly tract infection

The presence or absence of fever (38T or
higher) and UTI were noted. Overt symptoms of
infection or bacteriuria (=10* CFU/ml) was re-
garded as indicating UTI in addition to pyuria.
During the acute postoperative phase, pyuria
was observed in almost all patients along with
some urgency symptoms, so the appearance of
bacteriuria was regarded as important for the di-
agnosis of UTI. However, during the healing
phase, UTI was diagnosed by the occurrence of
symptoms such as pain on urination, pollakiuria,
and a sensation of residual urine, as well as an in-
crease of pyuria even when the bacterial count
was less than 10* CFU/ml.

Urinary examination

Urine culture was done on the day after the op-
eration, before discharge from hospital (4~5 days
postoperatively), and once every 2 weeks during
the healing phase (at the time of outpatient vis-
its).

Statistical analysis

Statistical analysis was performed using Stu-

Table 2 Incidence of acute phase infections

Total
n Fever UTI (Fever or UTI) p
patients (%)
High-risk group
Ia 11 0 1 1711 ( 9.1)
Ib 16 3 1 3/16 (18.8)
Low-risk group
Ila 39 6 0 6/39 (15.4) ] NS
1Ib 32 2 2 4/32 (12.5)

NS: not significant by Fisher's exact test, The incidence of
acute phase infections showed no significant differences
between Group Ia and Ib, and between Group ITa and IIb.

dent's t-test and Fisher's exact test.
Results

Clinical factors

The age, body weight, resected prostate
weight, operating time, and postoperative ure-
thral catheterization period were compared be-
tween the four groups (Table 1). There was a sig-
nificant difference in the operating time between
Groups ITa and IIb.

Postoperative acute phase infections

The number of patients with acute phase infec-
tions was 1 (91%) in Groupla (n=11),3 (188
%) in GroupIb (n=16),6 (154%) in Group Ila
(n=39),and 4 (125%) in Group IIb (n=32) (Ta-
ble 2). In Group Ia, 1 patient had UTI. In Group
Ib, 3 patients had fever and 1 patient had UTI. In
Group IIa, 6 patients had fever and in Group IIb, 2
patients had fever and 2 patients had UTIL. In 1
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Table 3 Incidence of healing phase infections

Infection D

patients (%)
3/15 (20.0)
8/48 (16.7) ] NS

High-risk Group (Ia + Ib)
Low-risk Group (Ila + IIb)

NS: not significant by Fisher's exact test, The
incidence of healing phase infections showed no
significant differences between the high-risk group
and low-risk group.

patient from Group Ib, both fever and UTI were
observed.

Healing phase infections

The number of patients assessed for healing
phase infections was 63 (Table 3). Fourteen pa-
tients were excluded because they received ther-
apy that failed to conform to the study protocol
owing to treatment of their acute phase infec-
tions. In addition, 8 patients were disqualified by
protocol violations, 4 were lost to follow-up, 2 de-
veloped adverse reactions to LVFX (eczema in 1
and diarrhea in 1), and 3 required a change in
therapy due to complications of TURP (postop-
erative hemorrhage in 2 and urethral stenosis in
1). Healing phase infections were observed in 3
patients (20.0%) from the high-risk groups (Ia
+1Ib) (n=15) and in 8 patients (16.7%) from the
low-risk groups (ITa+IIb) (n=48), for a total of 11
out of 63 patients (17.5%). In Group I, 1 patient
had prostatic bed infection and 2 had asympto-
matic UTTI in which bacteriuria was the only sign.
In Group II, there were 6 cases of prostatic bed
infection and 2 cases of asymptomatic UTL Acute
pyelonephritis or epididymitis was not observed
in any group.

Bacterial isolation from urine

Fifteen bacterial and fungal strains were iso-
lated from the urine postoperatively, when organ-
isms isolated from different samples were cou-
nted separately. There were 6 strains of coa-
gulase-negative Staphylococcus, 3 of Staphylococ-

cus aureus, 4 of Enterococcus sp, 1 of Pseudomonas

cepacia, and 1 of Candida glabrata.
Discussion

There has been much controversy about the
usefulness of antibiotic prophylaxis after TURP.
Many authors recommend antibiotic prophyla-
xis'”™®  but there are also many authors who
have concluded that antibiotic prophylaxis is not
necessary for patients without preoperative
UTT® ™. In a review summarizing the results of

13)

various researchers, Grabe® reported that bac-
teremia had occurred at a frequency of 10~32%
after TURP and that UTI had occurred at a fre-
quency of 6 ~70% when prophylaxis had not
been given. The recent European Collaborative
Study Group investigation of 764 TURP patients
also concluded that antibiotic prophylaxis was
useful even for patients without bacteriuria®.

It has been pointed out that a patient's general
condition, the performance of the operation, and
the nature of postoperative care were all factors
that influenced the occurrence of infections after
TURP®9%%2)  Risk factors of post-TURP infec-
tion are summerized in Fig. 2.

Taking these various factors into consideration,
we agree with the view that antibiotic prophy-
laxis is necessary after TURP. We also recom-
mend the use of an antibacterial agent at the
smallest dose that is effective and safe. We di-
vided the post-TURP course into two phases, the
postoperative acute phase and the healing phase
and studied the infections occurring in each
phase. The postoperative acute phase was de-
fined as the time when the influence of risk fac-
tors present before or during surgery was re-
flected, that was, 1 week after the day of the op-
eration. This acute phase almost corresponds to
the period of hospital stay after TURP in our fa-
cility. The healing phase was defined as the pe-
riod for which pyuria (an indicator of the healing
of the wound in the prostatic bed) was present
from day 8 onwards (Fig. 2).
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(Days 1~7) (Days 8~
Post-TURP infection J Acute phase infection | Healing phase infection
(Sepsis, UTI) (Urogenital infection)
(preoperative UT)) \TURP Persistant pyuria J
e e

* Residuali
urine
procedure

« Contamination * Urethral
during surgical

* Surgical wound

catheterization  in the prostatic bed

« Transurethral * Bacterial invasion

Risk Factor examination  from the prostate
=————— | e Urethral * Bacterial invasion
catheterization from the urethral flora
[Elderly age]

L [ Complications (Diabetes melitus, etc.) ]

Fig.2 Post-TURP infection and risk factors

As a result of recent advances in the develop-
ment of antibacterial agents, oral agents with a
strong broad-spectrum antibacterial action have
become available, which achieve high levels in
the prostate tissues and in the urine. The benefit
of prophylactic oral antibacterial therapy for pre-
vention of postoperative infections has been dem-
onstrated by recent clinical studies. Grabe et al”
used oral ciprofloxacin (CPFX) to assess the use-
fulness of prophylactic antibacterial chemother-
apy for post-TURP infections. They administered
CPFX (short course; 500 mg of CPFX orally
every 12 hr for 3~4 days, prolonged course; 8~9
days) to patients with and/or without preopera-
tive bacteriuria. They detected post-TURP bacte-
riuria in 34.8 and 88% respectively after the
short and prolonged courses of prophylaxis in the
group with preoperative bacteriuria and in 34
and 2.5% respectively in the group without pre-
operative bacteriuria. In the control group with-
out prophylactic antibacterial therapy, post-TU-
RP bacteriuria occurred in 81.6 and 19.4% respec-
tively in the group with and without preoperative
bacteriuria. Based on these results, they reported
that oral CPFX was a useful prophylaxis of post-
operative bacterial infections. Adolfsson et al” ad-
ministered 160/800 mg/day of trimethoprim-

sulfamethoxazole (TMP-SMX) or 400 mg/day of
norfloxacin (NFLX) to patients with preoperative
bacteriuria for 6 days from the evening before
surgery and assessed the elimination of bacteria
at 10~20 days postoperatively. Bacterial eradica-
tion was achieved in 57/73 (781%) patients
treated with TMP-SMX and in 72/92 (78.3%) pa-
tients treated with NFLX, and upper UTI or sep-
ticemia was not observed in any of the patients.
They reported that NFLX showed little toxicity
and was clinically beneficial. Hall et al”and Mur-
doch et al” also reported that prophylactic ther-
apy with oral antibacterial agents was useful for
prevention of post-TURP infections based on
studies using fleroxacin and ciprofloxacin, respec-
tively. It has also been reported that therapy us-
ing oral antibacterial agents was as effective as
treatment with parenteral antibacterial agents”®,
so that post-TURP therapy using only oral anti-
bacterial agents was likely to be more widely em-
ployed in the future.

LVFX is a fluoroquinolone and is the optical S-
(=) isomer of ofloxacin. LVFX shows potent and
broad antibacterial activity. LVFX rapidly achi-
eves a high tissue concentration without accumu-
lation and is largely excreted unchanged in the
urine. The present study showed that oral ad-
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ministration of LVFX in the postoperative acute
phase was useful; there was no significant differ-
ence in prophylactic effect between oral antibac-
terial therapy and intravenous therapy in both
the high-risk and low-risk groups.

It is known that pyuria continues for a rela-
tively long time during the healing phase after
TURP”™™, Pyuria is regarded as a local reaction
to the process of healing and it does not necessar-
ily indicate infection. Thus, there have been argu-
ments over the use of prophylactic therapy dur-
ing this period. However, elderly patients with
various complications may be at risk of postop-
erative urinary tract infections. In the present
study, the incidence of healing phase infection
was compared between the high-risk and low-
risk groups during low-dose of LVFX prophy-
laxis, and no difference between two groups was
found (20.0 and 16.7% respectively). In ] apan, the
incidence of urinary tract infection during the
healing phase is reported to be 7~47%2~", al-
though there have been only a few studies per-
formed and the incidence differs depending on
the type of antibiotic therapy and the observation
period. The incidence observed in our study was
fairly low and there was no pyelonephritis or
epididymitis. If infection of a parenchymatous or-
gan occurs, intravenous chemotherapy is often
needed. Therefore, if administration of LVFX at a
small dose during the healing phase has a pro-
phylactic effect, as was shown in our study, there
may be great advantages from both clinical and
economic viewpoint.

The necessity for prophylactic therapy after
TURP will continue to be further discussed in the
future. We consider that there is no need for post-
operative antibacterial therapy if the following
requirements are met: the patient does not have
preoperative UTI or a systemic disease that may
compromise immune function, such as diabetes
mellitus; TURP is performed aseptically in a short

time without complications; the prostatic ade-
noma is removed completely; the urethral cathe-
ter is kept clean and removed at an early stage;
and urinary obstruction is improved with no re-
sidual urine. If one of the above criteria is not
met, low-dose prophylactic therapy with a safe
oral antibacterial agent such as LVFX may be
useful.
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FREA IR VIR T OB (ST 2 2 OHEH Levofloxacin

FRHIR S DHHBRORE
REZTFERKRE [REE WRERF, Bt st
:!"7/“\'\ /Z}ii E ) 7k /}‘7%|~ +4 ea Yy ¥ v ¥ v
& AT - Al WGk - iR EE - BHEE
4 7F XA kO 4 b+ 73 % ¥ T 1) b ¥ FN HAEAF)
HO sFE - ik ok - K B - HiBE —K
¥ ¥ “‘f'7 yh '}'7117“'7 /‘\'\"ﬁz’ L‘Y,_, Fag AF rYy @ rvos
SR BE - A Ef - A 28— - B A

HbIUONIEHIIERERE 98 61%, Y AIH WRIRBEIEL FT 5 B8 L OHERKRE)
EFEV R BEENT, BIREWRT AR (TURP) #2 & 3E 13 2 B O#I O FRE )31 % i Et
L7z, Wgery (FMBE2&D 7 HURN) ofbF#Ekix, VA 7&0O8 (a#) Tl levofloxacin
(LVFX) 600 mg/H % 7 B, £V X 7 & O# (la#) <Tid LVFX 400 mg/H% 2 HEB L LVFX
200mg/H% 5 HE#G- L7z, sHBRE LT, VA7 gt b B) B X O9EY R 7 SR (b
) CTlZ2 HEOABAR O HEFHEZITY, 3SHPS 7THECRBOM (aBL U Ma®) LREKE
L7z, F7-8ERE (s 7 HE D) 12id, 48 L 312 LVFX 100 mg % BEERTIC 1 BIARME & ¢,
BRPRASEIMER 10 2 /high power field MU F 127 % & Tkl L 72, IBESEIZ DWW TR, 380C LD %#h
BILURBEFEREDOH EEMRET L7,

SERGGER N LERNS, TafE (n=11) :91%, Ib# (n=16) : 188%, Ha# (n=39) : 154
%, b & (n=32) :125% THho7z. BIEHREHERIYEL, RETE26380H5 L, JAZE (a
+Ib#, n=15) : 200%, VA Z#E (a+Ib#, n=48) :167% TH-o 7.

MR BT 5B OPEA LVFX 12 X 2 b8, U A7 5ER, Y 2 2R & 12, 14t
MIAEWE 2 0P LR ISR HERIEHE ICE B A0 T, ARATH o7z, A HRRIIC
BWTH, LVFX L EHER | 55, RETERATHLEZ O,
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