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Kidney: Pyelonephritis

Bladder: Cystitis

Prostate: Prostatitis

Urethra: Urethritis
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Symptoms of Urinarv Tract Infection(UTI)
Pyelonephritis

(Kidney infection)
- flank pain D™Mmn "X
- high fever
- malaise nwam
- WBCs & bacteria in urine
- urinary symptoms similar
to cystitis

Ureters

Cystitis
(Bladder infection)
- increased urinary frequency
Bladder - urgency
- dysuria (painful urination)
- pain above the pubic region
- WBCs & bacteria in urine
-~ Urethra - more common in women
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DiagNOSTIC FLOWCHART FOR EVALUATING URINARY TRACT INFECTION

Clinical Presentation Patient Characteristics Diagnostic and Management Considerations
i Consider uncomplicated cystitis
_,| Otherwise healthy womanwho | | 5, N, yrine culture needed

is not pregnant, clear history » Consider telephone management

Consider uncomplicated cystitis or STD

Woman with unclear history » Dipstick, urinalysis, and culture

: | or risk factors for STD 7| »STD evaluation, pelvic exam — 1IR
Acute onset of urinary
symptoms Consider acute prostatitis
» Dysuria Male with perineal, pelvic, or » Urinalysis and culture
» Frequency = prostatic pain — ™| » Consider urology evaluation
» Urgency
Consider CAUTI
» Exchange or remove catheter
» Urinalysis and culture

—{ Indwelling urinary catheter >

» Blood cultures if fever present

Consider complicated UTI

» Urinalysis and culture
— All other patients —= > Address any modifiable anatomic or
functional abnormalities

STD - sexually transmitted disease



Acute onset of
» Back pain
» Nausea/vomiting
» Fever
» Possible cystitis
symptoms

Otherwise healthy woman who
is not pregnant

All other patients

NIMAR

Consider uncomplicated pyelonephritis
» Urine culture
» Consider outpatient management

Consider pyelonephritis
» Urine culture
» Blood cultures

Non-localizing systemic
symptoms
» Fever
» Altered mental status
» Leukocytosis

Patients with signs and
symptoms of systemic
infection and no obvious
cause

Consider complicated UTI or pyelonephritis
» Consider other potential etiologies
» Urine culture
» Blood cultures




NIMAR

Patient who is pregnant, is a i Consider ABU
renal transplant recipient, or » Screening and treatment warranted
» . . will undergo an invasive
Positive urine culture In the urologic procedure Consider ABU
absencq of » No additional workup or treatment
» Urinary symptoms | - needed
» Systemic symptoms —» All other patients
related to the urinary Consider CA-ABU
tract » No additional workup or treatment
—» Patient with urinary catheter f—=  needed
» Remove unnecessary catheters
Consider recurrent cystitis
Otherwise healthy womanwho | | > Urine culture to establish diagnosis
is not pregnant » Consider prophylaxis or patient-initiated
Recurrent acute urinary management
symptoms
Consider chronic bacterial prostatitis
Male — > Meares-Stamey 4-glass test
» Consider urology consult
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* Complicated UTI
— Structurally and functionally abnormal urinary tract
— Underlying disease prone to complicated UTI
1. Male gender , elderly
. Pregnancy

2
3. Catheter or stent or instrumentation
4. immunocompromised, DM, hospital acquired infection

Complicated




4.1 Criteria for the diagnosis of UTI, as modified according to IDSA/European Society of
Clinical Microbiology and Infectious Diseases guidelines [389-391]
Category | Description Clinical features Laboratory investigations
1 Asymptomatic bacteriuria No urinary symptoms > 10 WBC/mm?
> 10° cfu/mL* in two
consecutive MSU cultures
> 24 h apart
2 Acute uncomplicated UTl in | Dysuria, urgency, frequency, > 10 WBC/mm?
women; acute uncomplicated |suprapubic pain, no urinary > 10% cfu/mL*
cystitis in women symptoms in 4 weeks before this
episode
3 Acute uncomplicated Fever, chills, flank pain; other > 10 WBC/mm?
pyelonephritis diagnoses excluded; no history > 10* cfu/mL*
or clinical evidence of urological
abnormalities (ultrasonography,
radiography)
4 Complicated UTI Any combination of symptoms > 10 WBC/mm?
from categories 1 and 2 above; > 10° cfu/mL* in women
one or more factors associated > 10 cfu/mL* in men,
with a complicated UTI (see text) |or in straight catheter urine in
women

Recurrent UTI (antimicrobial
prophylaxis)

At least three episodes of
uncomplicated infection
documented by culture in past

12 months: women only; no
structural/functional abnormalities

< 10° cfu/mL*




UNCOMPLICATED CYSTITIS - 2190

Table 3: Recommended antimicrobial therapy in acute uncomplicated cystitis in otherwise healthy

women
Antibiotics Daily dose Duration of Comments
therapy
First choice
Fosfomycin trometamol 3gSD 1 day
Nitrofurantoin macrocrystal 100 mg bid 5 days
Pivmecillinam | 400 mg tid | 3 days
Alternatives
Ciprofloxacin 250 mg bid 3 days
Levofloxacin 250 mg qd 3 days
Ofloxacin 200 mg bid 3 days
Cephalosporin (e.g. cefadroxil) 500 mg bid 3 days Or comparable (see Appendix 4.5)

[flocal resistance pattern s known (£ Coliresistance < 2000)

TMP 200 mg bid 5 days TMP not in the first trimenon of
pregnancy
TMP- SMX 160/800 mg bid 3 days SMX not in the last trimenon of

pregnancy

SD = single dose; G6PD = glucose-6-phosphate dehydrogenase; TMP = trimethoprim;

SMX = sulphamethoxazole.
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PO OFLOXACIN (OFLODEX)*
100-200 mq X 2/days, for 3 days
NP2 mMN9w0 NMMwan nor K omp NIY*
N
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3 gram once
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PO NITROFURANTOIN (MACRODANTIN)
100 mg X 2/days, for 5 days

N
PO TRIMETHOPRIM-
SULFAMETHOXAZOLE (RESPRIM).
160/800 mq (=1 TABLET RESPRIM
FORTE) 1 tab x 2/day, for 3 days

N
PO CEFUROXIME (ZINNAT)
500 mg x 2/day, for 3 days




UNCOMPLICATED PYELONEPHRITIS- 219™0

Table 4: Recommended initial empiric n_ral antimicrobial therapy ir mild and moderate : cute

S uncomplicated pyelonephritis

Oral Therapy in mild and moderate uncomplicated pyelonephritis

Note: fluoroquinolones are contraindicated during pregnancy.
'not studied as monotherapy for acute uncomplicated pyelonephritis.

’mainly for Gram-positive pathogens.

Antibiotics | Daily dose Duration of therapy eference
Ciprofloxacin 500-750 mg bid 7-10 days 85]
Levofloxacin 500 mg qd 7-10 days 91]
Levofloxacin 750 mg qd 5 days 86, 87]
Alternatives (clinical but not microbiological equivalent gfficacy compared with fluofoquinolones):
Cefpodoxime proxetil 200 mg bid 10 days 89]
Ceftibuten 400 mg qd 10 days 88

Only if the pathogen is known to be susceptible (not fof initial empirical therapy):
Trimethoprim- 160/800 mg bid 14 days 84]
sulphamethoxazole

Co-amoxiclav’? 0.5/0.125 g tid 14 days




Table 5: Recommended initial empirical parenteral antimicrobial therapy ir.:ute uncomplicated
pyelonephritis

erapy in severe uncomplicated pyelonephritis |

After improvement, the patient can be switched to an oral regimen using one of the agents listed in Table 4 (if
active against the infecting organism) to complete the 1-2-week course of therapy. Therefore, only daily dose
and no duration of therapy are indicated.

Antibiotics Daily dose Reference
Ciprofloxacin 400 mg bid [85]
Levofloxacin' 250-500 mg qd [91]
Levofloxacin 750 mg qd [86]
Alternatives:

Cefotaxime? 2 g tid

Ceftriaxone'* 1-2 g qd [92]
Ceftazidime? 1-2 g tid [93]
Cefepime'4 1-2 g bid [94]

Co-amoxiclav®? 1.5 g tid

Piperacillin/tazobactam’* 2.5-4.5 g tid [95]
entamicin 5 mg/kg qd

15 mg/kg qd

Ertapenem® 1gqd [92]
Imipenem/cilastatin® 0.5/0.5 g tid [95]
Meropenem?* 1 g tid [93]
Doripenem* 0.5 g tid [96]
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IV/ IM GENTAMICIN
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IN

IV CEFUROXIME (ZINACEF)
IV 750 mg x 3/day
N

IV/IM CEFTRIAXONE (ROCEPHIN)
2 gram x 1/day
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4.3

Summary of recommendations for antimicrobial therapy in urology

Diagnosis

Most frequent
pathogens/species

Initial, empirical antimicrobial
therapy

Therapy duration

Acsymptomatic
bacteriuria

E. coli (low virulence)
Other species can also
be found

No treatment

Exception: before urological
surgery and during pregnancy
{under debate)

3 — 5 days prior to surgery
according to urine cultura?

l Cystitis, acute,

sporadic
(uncomplicated), in

E. cofi
Kilabsialla sp.
Proteus sp.

Fosfomycin tromeaetamol
Mitrofurantoin mMmacrocrytsal

Pivmeacillinam

Single 3 g dose/1day
S days

(uncomplicated)

Proteus sp.

Alternative:

otherwise healthy Staphvylococci Adlternative: 3-5 davys
WO Cephalosporin (group 1 or 2)
TMP-SMX= 3 days
Fluorcquinolone34 3 days
3 days
Pyelonephritis, acute, | E. coli Fluoroquinolona? T — 10 days
sporadic (febrile) Kilebsiella sp. Cephalosporin {(group 3a) 10 days=s

After improvemeant, switch

with uroclogical
complicating factors

Pyelonephritis,
acute, severe and
complicated

Healthcare associated
complicated UTI

Urosepsis

Kileb=iella sp.
Proteus sp.
Enterobaciter
Serratia

Other
Entercobacteriaceas
Pseudomonas sp
High risk of mulkti-
resistant strains
Enterococci
Staphvylococci

In case of
Candida infection

Aminopenicillin/BLI
Cephalosporin (group 3a)
Aminoglycoside
TMP-ShMX™

In case of initial failure (=3 days)
Fluorogquinolorne (if not initiallhy
used)

Piperacillin/BLI

Cephalosponn (group 2b)
Carbapenem + Aminoglycoside
Fluconazole

Amphotericin B

Other Aminopeanicillin/BLI to oral therapy according
Enterobacteriaceas Aminoglycoside to sensitivity test
Staphylococci ThMP-ShXS

Fabrile UTI E. cofi Fluoroquinolona™ 7-14 days

As for Pyelonephritis

3-S5 days after
defervescence or
control/elimination of
complicating factor
(drainage, surgery)

As above
Consider combination of
two antibiotics in savera
infections

Pro=statitis, acute
bacterial (febrile)
Acute Epididymitis
(febrile)

Prostatitis, chronic
bacterial

E. colfi

Other
Enterobacteriaceas
Pseudormonas sp.
Enterococcus feacalis
Staphwviococci

Fluoroguinolonae™
Cephalospornn (group 3a or b)
Aminoglycoside

TMP-SMXS

Initial parenteral

After improverment, switch
to oral therapy according
to sensitivity test 2 (—-4)
weaks

Fluoroquinolone®

Alternative 1o consider based on
micro-organism:

TMP-SMMX

Doxyoycline

Macrolide

Oral 4-6 weaaks

Prostatitis, acute/
chronic and
Epididymitis caused
b

Chlamydia sp
Ureapiasma sp

Doxycycline

Fluoroquinolones (a.g. ofloxacin,
levofloxacin)

Macrolide

7 {-14) days
(Follow national guidelines
if availabla)

© Furnnaan Accnriatinn of llralonovw 2016
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Nitrofurantoin

Cler<60 ml/min =» CI

G6PD-D =» ClI

ADR :

ECG changes (nonspecific ST/T wave changes, bundle branch block)

peripheral neuropathy, pseudotumor cerebri
erythema multiforme, exfoliative dermatitis, pruritus, skin rash, urticaria

Hyperphosphatemia

Abdominal pain, anorexia, Clostridium difficile associated diarrhea, constipation,
diarrhea, dyspepsia, flatulence, nausea

Urine discoloration (brown)
0 Cholestatic jaundice, hepatitis, hepatic necrosis, increased serum transaminases

O Respiratory: Acute pulmonary reaction,cough, cyanosis, dyspnea, pneumonitis,
pulmonary fibrosis (with long-term use)

Nitrofurantoin serum concentrations may be increased if taken with food.
Management: Administer with meals
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1 ADR:

Headache (4% to 10%), pain (2%), dizziness (1% to 2%)
Skin rash (1%)

O Gastrointestinal: Diarrhea (9% to 10%), nausea (4% to 5%), abdominal pain (2%), dyspepsia (1% to
2%)

O Vaginitis (6% to 8%), dysmenorrhea (3%)
Take with or without food as you have been told by your doctor

Mix with 1/, cup of cold water and drink it right away



Trimethoprim-sulfamethoxazole (co-trimoxazole)

RESPRIM" FORTE

CrCl <15 mL/minute: Use is not recommended
ADR:

o Allergic myocarditis, periarteritis nodosa (rare)

O Apathy, aseptic meningitis, ataxia, chills, depression, fatigue, hallucination, headache, insomnia,
nervoushess, peripheral neuritis, seizure, vertigo

O Erythema multiforme (rare), exfoliative dermatitis (rare), pruritus, skin photosensitivity, skin rash,
Stevens-Johnson syndrome (rare), toxic epidermal necrolysis (rare), urticaria

Hyperkalemia (generally at high dosages), hypoglycemia (rare), hyponatremia

Abdominal pain, anorexia, diarrhea, glottis edema, kernicterus (in neonates), nausea, pancreatitis,
pseudomembranous colitis, stomatitis, vomiting

nephrotoxicity

Agranulocytesis, aplastic anemia
increased transaminases

Tinnitus

Renal: Increased blood urea nitrogen, increased serum creatinine, interstitial nephritis, renal failure

prolonged Q-T interval on ECG

Take with or without food. Take with food if it causes an upset stomach.



