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How are UTIs different from the

nonpregnant population:

>Kindey and urinary tract changes

» Immune system modulation

> Not all antibiotics suitable for pregnancy
> Less data/ RCTs in pregnant population

> Can negatively impact pregnancy outcome




Pregnancy is a period of major changes

+ Every system adapts to accommodate for the

demands of the growing fetus
+ Changes both structural and functional

+ Return to normal at 4 - 6 weeks postpartum
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CARDIOVASCULAR CHANGES DURING PREGNANCY 40 -
Cardiac output Increase by 30-50% c 30 -

h e Plasma
Stroke Volume Increases to a maximum of 85ml by 20w a 20 4 ;I‘"“:'e

n oo
Heart Rate Increased (90-100 at rest) E 10 :ZLU(ZTI

(%)
Systemic Vascular Resistances Decrease by 20% 0 - : : : :::;atocrit
Pulmonary vascular resistances Decrease by 35% 10 -
Pulmonary capillary wedge pressure No significant change 20

10 20 30 10

Colloid osmotic pressure and serum Decreased
osmolality Weeks of pregnancy

Hematological changes in pregnancy
Ezechi, Oliver & Kalejaiye, Olufunto. (2012). Management of Anaemia in Pregnancy. 10.5772/28646.



Hypothalamus ‘ Systemic changes A

» | Sensitivity to RAAS
| « T Water retention
* | Plasma osmolality

Renal haemodynamics

* 50-85% T RBF

A «50% T GFR

* Afferent and efferent
arteriole vasodilatation

Kidney

+ No histologic changes or changes in

! Threshold for »,

? ?
nephron number vasopressin release i T i T
Relaxin Nitric oxide
. S Progesterone
12€ Er%docrine function
. * | Erythropoietin
Increase 1 - 1.5 cm in length « T RAAS activity
. Corpus
Volume increases by 30% Lt
+ Renal pelvises and caliceal system dilated e
* T Glycosuria Structural changes
« T Calcium excretion * Pelvicalyceal dilatation
* T Glycosaminoglycans * Hydronephrosis
D _ « | Reabsorption of « T GBM pore size contributes
Egakimey LY uric acid to physiological proteinuria

Normal hydronephrosis of pregnancy




Kidney

Renal plasma flow

Glomerular Filtration
Rate (GFR)

Urine output

NORMAL IN PREGNANCY
Lower creatinine levels

Mild hyponatremia (>130mEq/L)
Proneinuria (<300mg/24h)

Glycosuria

Renal blood flow and glomerular 100
filtration rate changes in pregnancy
—— Effective renal plasma flow

= == Glomerular filtration rate s 2000 1 omemm—e
25 / ‘
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Renal haemodynamics Weeks’ gestation

+ Renal blood flow (70%) \
Plethoric kidney swells

+ Bipolar diameter (1cm)

+ Glomerular filtration rate (50%)

+ Proteinuria (¢ 260 mg/24 h)

% increase

Tubular function

* Glycosuria

4+ Bicarbonaturia (metabolic acidosis)
+ Calciuria

+ Plasma osmolality

(+10 mosmol/kg)
Endocrine function + Pelvicalyceal
+ Renin dimensions

+ Erythropoietin

(right > left)
+ Active vitamin D

No formula for GFR calculation in pregnancy



Areas of relative narrowing of the ureter

Ureters

UPJ

GRAVID UTERUS

® Dilation of the ureters (hydroureter) seen in up to 80%
(more prominent on the right)

® Generally asymptomatic

® True obstruction very rare

Dilated collecting system can hold 200 to 300

ml of urine
(stasis can serve as reservoir for bacteria)




Bladder

Progesterone
Capacity induced
relaxation

Anterior and superior
displacement and
flattening by uterus

!

Vesicoureteral Reflux

* Bladder flaccidity may cause incompetence of vesicoureteral

valve

* Increased intravesical - decreased intraureteral pressure

ureter

pelvic floor
muscles

Nel JT, Diedericks A, Joubert G, Arndt K, A prospective clinical and urodynamic study of bladder function during and after pregnancy, Int Urogynecol ] Pelvic Floor Dysfunct. 2001;12(1):21.
Bulchandani S, Coats AC, Gallos ID, Toozs-Hobson P, Parsons M, Normative bladder diary measurements in pregnant women, Eur ] Obstet Gynecol Reprod Biol. 2017;210:319.



Symptoms

Frequency
(> 7 times/day)

- 80-90% of pregnant patients

Nocturia
(> 2 times/night) .

Urgency
Incontinence

Severe nocturia and polydipsia = rule out diabetes insipidus!

van Brummen HJ et al, How do the prevalences of urogenital symptoms change during pregnancy?, Neurourol Urodyn. 2006;25(2):135.



Urinary tract infections in pregnancy

v

Asymptomatic bacteriuria (2-7%) Pyelonephritis (0.5 - 2%)

\ Cystitis (1-2%) —

Same incidence of bacteruria but higher incidence of pyelonephritis compared to nonpregnant population

Predisposing factors

*

Ureteral dilation and urine retention

*

Vesicoureteral reflux - Progression of bacteriuria to pyelonephritis

*

Relative immunocompromise of pregnancy

*

Glucosuria




Urinary Tract Infections in pregnancy

Organisms and mechanism of entry same as nonpregnant women

*

E. coli (70 - 80%)

+ Klebsiella pneumoniae (5%)
+ Proteus mirabilis (5%)

+ Enterobacter species (3%)

+ Staphylococcus saprophyticus (3%)

+ Group B beta-hemolytic Streptococcus (GBS; 2-5%)*

+ Proteus species (2%)

Glaser AP, Schaeffer AJ. Urinary Tract Infection and Bacteriuria in Pregnancy. Urol Clin North Am. 2015 Nov;42(4):547-60.



Asymptomatic Bacteriuria Risk fctors

Prior UTI
Pre-existing Diabetes Mellitus

High level bacterial growth on urine culture in the absence of symptoms Wil ety

Low socioeconomic status

+ If untreated, 20 - 40% will develop symptomatic UTI

Study %
+ Risk reduced by 70-80% if bacteruria is treated ° e
riniieiog W o e o
Stauart KL et al (1965) | — 469(246,893) 008
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Association of asymptomatic and preeclampsia

Romero R, Oyarzun E, Mazor M, Sirtori M, Hobbins JC, Bracken M. Meta-analysis of the relationship between asymptomatic bacteriuria and preterm delivery/low birth weight. Obstet Gynecol.
1989 Apr;73(4):576-82. PMID: 2927852.



Asymptomatic Bacteriuria

No international consensus on screening:
+ Screening all pregnant women with a urine culture at first visit (HSOG, USPSTF)

+ Rescreening high risk population (history of UTIs or preterm labor, urinary tract

anomalies, DM, HbS)

Diagnosis
2 consecutive voided or 1 catheter selected cultures

I[solation of the same bacterial strain in >10° cfu/mL

, , Treatment duration Follow up
[f bacteria not typical
uropathogens reser 5+ dys
opathogens reserve . . . :
. 5 Single dose insufficient Uncertain role

treatment for single isolate .
, (except for fosfomycin)
on consecutive cultures

Erba L, Furlan L, Monti A, Marsala E, Cernuschi G, Solbiati M, Bracco C, Bandini G, Pecorino Meli M, Casazza G, Montano N, Sbrojavacca R, Costantino G. Short vs long-course antibiotic th
pyelonephritis: a comparison of systematic reviews and guidelines for the SIMI choosing wisely campaign. Intern Emerg Med. 2021 Mar;16(2):313-323.



Acute Cystitis

+ Diagnostic problem because symptoms may already
be present due to pregnancy

+ Sudden onset or worsening of symptoms even
without dysuria/hematuria should prompt
investigating

+ Systemic symptoms are absent

« If cystitis presents with fever, chills, costovertebral
angle tenderness suspect pyelonepritis

Diagnosis
(No studies on pregnant women)

>102-10° cfu/mL for typical uropathogens
>10° cfu/mL for atypical uropathogens (lactobacillus)




Differential
Diagnosis

Pelvic exam and vaginal culture in all

patients to rule out vaginitis/cervicitis

STI screen in all patients with dysuria
without bacteriuria or persistent
dysuria despite successful treatment

STIs

Cervicitis (gonorrhea,
chlamydia

Non-bacterial and
Non-infectious Interstitial Cystitis
Cystitis

Trigonitis Urethritis

Urge
incontinence

Vaginitis



Acute Cystitis: Treatment

Initiated at the time of complaint and individualised

Empiric regimen : Amoxicillin-clavulanate, Fosfomycin

(Nitrofurantoine and trimethoprim-sulfamethoxazole
avoided during first trimester)

+ Antibiotic of choice:
Limited data in pregnant women
No large difference in outcomes between different
antibiotic regimens

+ Duration of therapy: uncertain

Short courses preferred: single for Fosfomycin , 3-7 days
for others if uncomplicated UTI

Vazquez JC, Abalos E. Treatments for symptomatic urinary tract infections during pregnancy.

Cochrane Database Syst Rev. 2011 Jan 19;2011(1):CD002256.

Antibiotics for asymptomatic bacteriuria and cystitis in pregnancy

Antibiotic

Nitrofurantoin

Amoxicillin

Amoxicillin-clavulanate

Cephalexin

Cefpodoxime

Fosfomycin

Trimethoprim-
sulfamethoxazole

Dose

100 mq orally every 12
hours

500 mq orally every 8
hours or

875 mg orally every 12
hours

500 mg orally every 8
hours or

875 mg orally every 12
hours

250 to 500 mg crally
every 6 hours

100 mg orally every 12
hours

3 g orally as single
dose

800/160 mg (1
double-strength tablet)
every 12 hours

Duration

5 to 7 days

5 to 7 days

5 to 7 days

5 to 7 days

5 to 7 days

3 days

Notes

Does not achieve
therapeutic levels in
the kidneys so should
not be used if
pyelonephritis is
suspected.

Typically avoided
during the first
trimester; however, it
is an appropriate
alternative during this
period when other
options cannct be
used.

Resistance may limit
its utility among gram-
negative pathogens.

Does not achieve
therapeutic levels in
the Kidneys so should
not be used if
pyelonephritis is
suspected.

Typically avoided
during the first
trimester and at term;
however, it is an
appropriate alternative
during these periods
when other options
cannot be used.



Acute Cystitis

+ Follow Up

If symptoms have resolved no follow-up culture is recommended

+ Recurrent cystitis

Prophvylaxis

3 or more episodes during pregnancy - antimicrobial prophylaxis daily or

(50-100mg po)



+ Most common serious maternal condition

* Most common septic shock cause in pregnant

women

Risk factors

Immunosuppression

* Pre-existing Diabetes Mellitus

» Sickle-cell anemia

* Neurogenic Bladder

* Recurrent or persistent UTIs before pregnancy
* Tobacco use

ACUte e Age <20 years

* Late presentation for prenatal care

Pyelonephritis

Wing DA, Fassett MJ, Getahun D. Acute pyelonephritis in pregnancy: an [8-year retrospective analysis. Am J Obstet Gynecal. 2014 Mar;210(3):219.el-6



Clinical Manifestation

* Fever

e Chills

* Nausea/vomiting

* Flank pain

» Costovertebral angle tenderness

Symptoms of cystitis may or may not be present

Acute
Pyelonephritis Absence of pyuria doesn’t exclude diagnosis

Hill JB, Sheffield ]S, McIntire DD, Wendel GD Jr. Acute pyelonephritis in pregnancy. Obstet Gynecol 2005; 105:18.



Complications

+ Perinephric cellulitis and abscess

« Septic shock/ ARDS

Serious pyelonephritis

+ Renal dysfunction (usually transient)

+ Anemia (25%)

Complications up to 20%

+ Hypoxic fetal events due to maternal

complications of infection that lead to

= hypoperfusion of the placenta
.

Z

+ Preeclampsia

+ Preterm labor

Wing DA, Fassett M, Getahun D. Acute pyelonephritis in pregnancy: an 18-year retrospective analysis. Am J Obstet Gynecal. 2014 Mar;210(3):219.el-8



Differential Diagnosis

Urinary Tract Obstruction

(nephrolithiasis or pregnancy
induced)

Cholecystitis

Pancreatitis

Appendicitis
Cervicitis/Urethritis

Special attention to obstetric emergencies

+ Chorioamnionitis infection of the amniotic fluid

Considered in all pregnant women with fever and
abdominal pain

+ Placental abruption: acute back or abdominal pain

Both can present with contractions - preterm labor




Parenteral regimens for empiric treatment of

Management Of ACUte pyelonephritis in pregnancy
Pyelonephritis Antibiotic Dose, interval

Mild to moderate pyelonephritis

Ceftriaxone 1 g every 24 hours
* Hospltahsatlon Cefepime 1 g every 12 hours
. . . e . . . Aztrecnam® 1 g every 8 hours
+ Most guidelines intravenous antibiotics until afebrile for 24-
Ampicillin 1-2 g every & hours
48 hOUI‘S. PLUS
Gentamicin 1 1.5 mg/kg every 8 hours

*

Outpatient management not suggested

Severe pyelonephritis with an impaired immune system
and/or incomplete urinary drainage

Piperacillin-tazobactam 3.375 g every 6 hours
EmDiI‘iC antibiOtiCS Meropenem 1 g every 8 hours
B Ertapenem 1 g every 24 hours
+ Broad spectrum b-lactams (ceftriaxone, piperacillin- Doripenem 500 mg every 8 hours
taZObaCtam) Doses are for patients with normal renal function.
. . If methicillin-resistant 5. aureus (MRSA) is known or suspected, see
¢ Fluoroqumolones avoided treatment regimens outlined separately in topics addressing MRSA
management.

* Alternative in the setting of beta lactam allergy.
Wing DA, Millar LK, Wing DA, Paul RH, Grimes DA. Outpatient treatment of pyelonephritis in pregnancy: a randomized ) ) ) ) o )
ool el O e G e L o Gl 0k 9 Amincglycosides have been associated with fetal ototoxicity; this
Hendershott CM, Debuque L, Millar LK. Outpatient treatment of acute pyelonephritis in pregnancy after 24 weeks. Obstet Fegimen should be used only if intolerance precludes the use of less

Gynecol 1999; 94:683. toxic agents.



https://www.uptodate.com/contents/urinary-tract-infections-and-asymptomatic-bacteriuria-in-pregnancy/abstract/69
https://www.uptodate.com/contents/urinary-tract-infections-and-asymptomatic-bacteriuria-in-pregnancy/abstract/68
https://www.uptodate.com/contents/urinary-tract-infections-and-asymptomatic-bacteriuria-in-pregnancy/abstract/69

Acute Pyelonephritis

« Patients generally improve within 24-48 hours of starting treatment

Once afebrile for 48 hours can be switched to per os guided therapy

+ Duration: 7-10 days

« Symptoms /fever persist beyond the first 48 hours, repeat culture and renal

ultrasound to rule out persistent infection and urnary tract pathology

Pfau A, Sacks TG. Effective prophylaxis for recurrent urinary tract infections during pregnancy. Clin Infect Dis 1992; 14:810.
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Recurrent UTIs prior to pregnancy

« Recurrent UTlIs prior to pregnancy are often related to sexual intercourse.

+ In those patients, post-coital prophylaxis with a single postcoital dose of
nitrofurantoin (50%) or cefalexin (250mg) may be offered

Table 2. UTIs before and during postcoital prophylaxis with cephalexin or nitrofurantoin macro-
crystals in 39 pregnancies.

Cumulative total Mean follow-up
no. of patient- Total no. of  No. of infections period + SE Mean no. of
Period years infections per patient-year (mo) UTIs = SE
Before prophylaxis 18.9 130 6.88 7.0x0.6 40+04
During prophylaxis 28.0 1 0.04 8.6 +0.3 0.03 = 0.03*

NOTE. Comparison of the mean number of UTIs before and during prophylaxis revealed a P value of .0000
(paired t-test).
* Thirty-eight of the 39 pregnancies were free of UTISs; a single UTI occurred in one pregnancy.

Pfau A, Sacks TG. Effective prophylaxis for recurrent urinary tract infections during pregnancy. Clin Infect Dis. 1992 Apr;14(4):810-4. doi: 10.1093/clinids/14.4.810. PMID:
1576275.
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Physiologic Changes in Pregnancy: Renal & Genitourinary

[ Pregnancy ]

A

N estrogen

4

1 angiotensin synthesis in liver

\

Renin-angiotensin-
aldosterone system activation

\

1 aldosterone

\

™ plasma volume

\

1 glomerular
filtration rate (GFR)

—

™ hCG level

Dilation of renal
vasculature

v

M renal vascular &
interstitial volume

4
M filtration
surface area

Overwhelming load
of glucose to

Nal tubule

N excretion Mechanism unclear, ™ urine output
of creatinine possibly 1) T /\
and ureain circulating anti-
urine angiogenic factors 2> A urinary 1
1 T permeability of frequency  nocturia
glomerular basement (voiding>  (voiding >
J serum membrane, or 2) T 7x/day) 2x/night)
creatinine plasma volume 2> |
gECieg encotic pressure ot . | oncotic pressure of

plasma at the
glomerulus

!

Proteinuria
> 300 mg/day,
abnormal in
pregnancy

plasma intra-vascularly
- water leaves blood,
enters interstitial
tissue, and stays there
in gravity-dependent
regions of the body

}

Pedal +/- ankle edema

—p ] relaxin

/

& M oral hydration

secreted by
placenta

\ Progesterone
Mechanism not competes with

well understood aldosterone

\ |

J osmotic J sodium
threshold for ADH reabsorption
release & thirst l

V

lasma
I ADH secretion gl

sodium
concentration

\ |

Hyponatremia of

N serum progesterone

N

Incompl.ete pregnancy*
reabsorption of (pathological if
glucose <130 mEq/L)
l *Despite factors favoring
Glucosuria sodium excretion, there is a net
retention of sodium during
‘ pregnancy from adaptation of
the renal tubules
Encourage
bacterial growth <
in the urine

|

Urinary tract
infection (e.g.
cystitis,
pyelonephritis)

Uterine rotation
as uterus
enlarge due to
presence of

S ureteral large bowel
tone 2>

“Mpotential ‘

for ureter Ureter
dilation compression

l\(RjL)

Mechanism Ureterovesical
not well reflux (back-flow
understood of urine into the
l ureters/kidneys)
\ peristalsis Dilatation of
of ureters ureters (R > L)
(hydroureter) &
renal pelvis
(hydronephrosis)
”‘/
N urinary
stasis
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* MD at time of publication




Individualized and multidisciplinary approach!

Be alert for

Classical pregnancy
Physiological treatment is complications
changes modified
during

pregnancy



Thank you!!!

Everything is nothing

(O

with a twist.

A

~Kurt Vonnegut

Angelos Daniilidis
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