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Signaling Pathways in Polycystic Kidney Disease
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Figure 46-2 Signaling pathways In polycystic kldney disease (PKD). Pathways that are upregulated or downregulated in polycystic kidney disease
and rationale for potential therapies. Dysrequlation of intracellular calcium homeostasis leads to intracellular accumulation of cyclic adenosine monophosphate
(CAMPF), activation of protein kinase A (PKA), cystic fibrosis transmembrane conductance requlator (CFTR) phosphorylation, and stimulation of chloride-driven
fluid secretion. In the setting of reduced intracellular calcium, PKA activates Src, mitogen-activated protein kinase (MAPK Vextracellular signal-requlated kinase
(ERK), and mammalian target of rapamycin (mTOR) signaling. Activation of fyrosine kinase receptors (TKR) for several growth factors contributes to the
activation of Src and downstream pro-proliferative pathways. Therapies currently under clinical investigation target G protein-coupled receptors (modulating
activity of adenylyl cyclase 6 [AC6] and generation of cAMP), Src, mTOR, and TKRs. AVP Arginine vasopressin; PDE1, phosphodiesterase-1; 55T, somatostatin;
S5TR, somatostatin receptor.
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Bacterial Etiology of Urinary Tract Infections

Urinary Tract Infection (%)

Organisms Uncomplicated Complicated
Gram-negative organisms

Escherichia col T0-85 21-54

Proteus mirabilis 1-2 110

Kiebziella species 1-2 217

Citrobacter species «A 5

Enterobacter species «1 2-10

Paeudomonas aeruginoess <1 2-18

Citther «A 20
Gram-posilive organisms ’

Coagulase-negative staphylococe 520 or more 14

(5. saprophyticus)

Enterococ 1-2 1-23

Group B sireptococo «1 14

Staphylococcus aureus <1 1-2

Cither < 2
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TMP/SMX, 160/800 mg bid x 3 days
Nitrofurantoin, 50-100 mg bid x 5 days
Fosfomycin trometanol, 3 g single dose

P | I P P PP
fluoroquinolones, Amoxicillin, Cephalexin, Cefixime,

Cefpodoxime proxetil, Amoxicillin/clavulanic acid and
other AB.
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Acute Uncomplicated Pyelonephritis
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Emphysematous Cystitis and
Pyelonephritis
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Xanthogranulomatous Pyelonephritis
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Stone history

Number of stones formed, Frequency of stone formation

Age at first onset, Size of stones passed or still present

Kidney involved (left, right, or both),Stone type, if known

Need for urologic intervention: ESWL, percutaneous nephrolithotomy, etc. Response to
surgical procedure

Are stones associated with urinary tract infections?

Medical history
Medications

Family history
Occupation, lifestyle
Fluid intake, diet

Physical examination



Laboratory data
Urinalysis

Urine culture
Stone analysis

Blood chemistry

Sodium, potassium, chloride, bicarbonate
Creatinine, calcium, phosphorus, uric acid

Intact parathyroid hormone level if calcium elevated

Radiologic evaluation
KUB

Helical CT

VU

Ultrasound
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Etiology of Calcium Stones and Nephrocalcinosis

Hypercalciuria
Idiopathic Dietary hyperoxaluria

hypercalciuria High vitamin C intake Hypocitraturia
Elevated serum Enteric oxaluria Metabolic acidosis
calcium Malabsorptive Hypokalemia
Malignancy disorders Hypomagnesemia
Primary Sprue (celiac disease) Starvation
hyperparathyroidism Crohn’s disease Infection
Granulomatous Chronic pancreatitis Androgens
diseases Jejuno-ileal bypass Exercise

(sarcoid, tuberculosis) Biliary obstruction

Lﬁ Nephrocalcinosis and Q
nephrolithasis

Hyperuricosuria Renal

Anatomic genitourinary
abnormalities
Medullary sponge kidney
Congenital megacalyx
Tubular ectasia

tubular
acidosis

(type
1,distal)

Medications
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Low Urine pH (5.5)

High animal protein diet

Diarrhea

Insulin resistance (high body mass index, metabolic syndrome, type 2 diabetes)

Low Urine Volume
Inadequate fluid intake
Excessive extrarenal fluid losses
Diarrhea, Insensible losses (e.g., perspiration

Hyperuricosuria
Excessive dietary purine intake
Hyperuricemia
Gout
Intracellular-to-extracellular uric acid shift
Myeloproliferative disorders, Tumor lysis syndrome
Inborn errors of metabolism
Lesch-Nyhan syndrome, Glucose-6-phosphatase deficiency

Medications
Salicylates, Probenecid
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Factors Assocliated with

Struvite Stone Formation

Urease-producing bacteria*
Proteus
Haemophilus
Yersinia species
Staphylococcus epidermidis
Pseudomonas
Klebsiella
Serratia
Citrobacter
Ureaplasma

Elevated urinary pH

*Escherichia coli is not a urease producer.
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