Urinary Tract Problems

INTERPRETING THE URINALYSIS

Macroscopic Exam

· Gross Appearance

· Specific Gravity

· Chemical Analysis

· PH

· NL:   4.6 - 8.0

· NL:  Acidic, due to metabolism

· Alkalinity

· Vegetarian

· Hyperventilation

· Proteus

· Pseudomonas

· Protein

· Normal:  Negative @ < 150 mg/day

· Abnormal:  > 150 mg/day

· Filtration

· Reabsorption

· Extra renal production

· Dipstick detection @ > 500mg/day

· Glucose

· Dependent on:
· Blood glucose

· Glomerular filtration rate

· Tubular reabsorption

· Ketones

· Catabolism of fatty acids

· Abnormal:  positive test

· False Negative: 

· must be tested immediately, ketones lost to air

· Bilirubin

· Unconjugated

· Conjugated

· False results

· must be tested in one hour

· Urobilinogen

· Normal:  Small amount

· Negative

· Biliary obstruction

· Cholelithiasis

· CA pancreas

· Hepatic jaundice

· False neg:  antibiotics destroy normal flora

· Postive:  hemolysis, hepatic disease

· False +:  bowel obstruction

· Occult Blood 

· Nitrites

· Source:  conversion from nitrates

· False  +      Contamination

· False  -   

· Non nitrate converting organism

· Non AM specimen

· Dilute urine

· < four hour urine collection

· pH < 6

· Leukocyte esterase

· Pyuria:  > 5/hpf  = positive dipstick test

· LE neg and N neg   =   negative culture

Microscopic Inspection
· WBCs

· NL:  0 - 2

· Infection

· Non infectious

· acute glomerular nephritis

· SLE

· renal tubular acidosis

· dehydration

· stress, fever

· RBCs

· NL:  1-2,  1-3

· ** Know your normals for your lab

· Crystals

· Not in fresh urine

· pH dependent

· Rarely occur in isolation

· Casts

· Hyaline

· RBC

· WBC

· Granular

· Epithelial

· Epithelial Cells

· Tubular:  tubular damage

· Transitional:  pelvis of kidney to upper uretha

· Squamous:  urethra, vagina, usually contaminant

· Bacteriuria

· Urinary tract infection

· Asymptomatic bacteriuria

· Acute bacteriuria

URINARY PROBLEMS

Proteinuria: Approximately 2% of those with proteinuria have renal or systemic disease

· Classification

· Glomerular

· Increased glomerular capillary permeability to protein

· Primary or secondary glomerulopathy

· 2 g – 4 g /24 hours: usually glomerular

· > 4 g / 24 hours: always glomerular

· Tubular

· Decreased tubular reabsorption of proteins in glomerular filtrate

· Tubular or interstitial disease

· 0.15-2 g /24 hours

· Overflow

·  Increased production of low-molecular-weight proteins

· Monoclonal gammopathy, leukemia

· 0.15-2 g /24 hours

· Dipstick

· Negative
< 10 mg/dl

· Trace
10-20 mg/dl

· 1+

30 mg/dl

· 2+

100 mg/dl

· 3+

300 mg/dl

· 4+

1,000 mg/dl

· False Negative

· Dilute urine (specific gravity > 1.015)

· Proteins are nonalbumin or low molecular weight 

· False Positive

· Alkaline urine (pH > 7.5)

· Dipstick immersed too long

· Gross hematuria

· Drugs: penicillin, sulfonamides, tolbutamide)

· Pus, semen, vaginal secretions

· Dipstick is a crude estimate of protein concentration and depends on the amount of urine produced

· Correlate poorly with quantitative protein determinations

· When proteinuria is found on dipstick, urinary sediment should be microscopically examined

· Most patients with persistent proteinuria should have quantitative measurement

Proteinuria: Microscopic Exam

· Casts

· Upper renal disease

· Hyaline casts

· No renal disease

· Present in dehydration and with diuretic therapy

· Eosinophiluria

· Suggestive of drug-induced renal disease

Proteinuria: Quantitative Analysis

· 24 hour urine for protein

· Concomitant creatinine clearance to determine adequacy of specimen

· Concentration remains relatively constant on a daily basis

· 16-26 mg/kg/day for men; 12-24 for women
· Protein-to-creatinine ratio (UPr/Cr)

· Random urine sample under normal activity conditions

· Correlation between UPr/Cr ratio and 24-hour protein excretion very high

· Ratio is about the same numerically as the # grams protein/24 hours

· Ratio of < 0.2 = 0.2 g protein/day = normal

· Ratio of 3.5 = 3.5 g protein/day = heavy proteinuria

Transient Proteinuria

· In the presence of 2+ proteinuria and inconclusive of microscopic analysis

· Dipstick should be repeated at least twice in the next month

· If negative, the patient has transient proteinuria

· Not associated with increased morbidity/mortality

· Follow-up not indicated

· If positive, do quantitative evaluation

· If initial proteinuria is 3-4+ do quantitative evaluation

Persistent Proteinuria

· Diagnosis

· 5 to 6 specimens over several months

· 24 hour urine protein for evaluation of excretion

· If protein excretion is > 2g/24 hours the possibility of significant occult kidney disease is high, need further evaluation

Orthostatic Proteinuria

· Persons < 30 yoa who excrete < 2 g protein/day and have normal creatinine clearance should be tested for orthostatic or postural proteinuria

· Benign condition 

· 3-5% of adolescents and young adults

· Increased protein excretion in the upright position and normal excretion when supine

· Diagnosis

· Split urine specimens

· First morning void discarded

· 16-hour daytime specimen obtained with patient performing usual activities – finish collection just before bedtime

· Then an 8-hour overnight specimen is obtained

· Daytime specimen typically has increased protein concentration, with nighttime specimen normal

· Patients with true glomerular disease may have decreased protein in the supine position, but it will not return to normal

· Follow-up

· Annual blood pressure and U/A

Proteinuria in Children

· Physiologic proteinuria

· Most healthy children excrete small amounts of protein in their urine

· Orthostatic proteinuria

· Accounts for up to 60% of all cases of asymptomatic cases of proteinuria in children

· Management

· Excessive restrictions on lifestyle and physical activity are not necessary

· Protein supplementation to replace loss of protein is not necessary and may be harmful

· Avoidance of excessive salt intake is helpful

· Referral (or consultation) to nephrologist is wise

Hematuria

· Asymptomatic microscopic hematuria

· 1-20% of population

· Routine screening not recommended

· Intermittent occurrence

· Low incidence of significant associated urologic disease

· Normally secrete up to 2 million RBCs in daily urine = 1-3 RBCs/HPF

· Microscopic hematuria may or may not indicate serious GU disease

· Must consider the setting, the hx, S&S with findings

· Gross hematuria or hematuria with pyuria is highly predictive of a significant disease

· Microscopic hematuria in young adult has little predictive value

· Dipstick analysis

· Sensitivity = 91-100%

· Specificity = 65-99%

· False positive

· Myoglobinuria

· Oxidizing contaminants

· Menstrual blood

· Dehydration

· False negative

· Ascorbic acid

· Urinary pH < 5.1

· Dipsticks exposed to air

· Substances affecting urine color

· Artificial food coloring

· Beets

· Berries

· Many drugs

· Chloroquine (Aralen)

· Hydroxychloroquine (Plaquinel)

· Nitrofurantoin (Furadantin)

· Phenazopyridrine (Pyridium)

· Rifampin (Rifadine)

· Both microscopic hematuria and gross hematuria can be seen with vigorous exercise, swimming, lacrosse, boxing, football, or running

· Long distance runners commonly have hematuria after a marathon (subsides in 24-48 hours)

Gross Hematuria

· Post renal

· Hemoglobinuria

· Myoglobinuria

· Infection

· Inflammation

· Hematologic

· Renal

· Cancer

· Glomerular nephritis

Hematuria: Diagnosis

· Full urinalysis

· Culture and sensitivity

· If > 3 RBC/HPF found on 2 out of 3 specimens OR of > 100 RBC/HPF on single specimen

· Further urologic evaluation is warranted

· IVP or excretory urography to evaluate the upper urinary tract

· Cystourethroscopy to evaluate the lower urinary tract

Dysuria: Pain or burning on urination
Dysuria in Men
· In males, typically felt in distal urethra during voiding, resolving shortly after micturation

· Timing of the discomfort may perdict its location

· Onset of urination – usually urethral source

· Suprapubic pain after voiding – bladder inflammation

Causes of Dysuria in Men

· Infection

· Pyelonephritis

· Cystitis

· Urethritis

· Prostatitis

· Epididymo-orchitis

· Stone Disease

· Obstruction

· BPH

· Urethral stricture

· Malignancy

· Renal cell tumor

· Bladder cancer

Dysuria in Women


Causes

· Cystitis

· Subclinical pyelonephritis

· Acute pyelonephritis

· Interstitial cyctitis

· Vaginitis

· Genital herpes

· Urethritis

· Trigonitis

Urinary Tract Infections

Definitions: Microbiologic Terms

· Urinary Tract Infection: The presence of microorganisms in the urinary tract, including the prostate, collecting system, bladder or kidney

· Bacteriuria: The presence of bacteria in the urine

· Significant Bacteriuria

· ( 102 CFU or ( 105 non-coliform units in symptomatic women

· ( 103 CFU in symptomatic men

· ( 105 CFU in an asymptomatic individual on 2 occasions

· ( 102 CFU on a cath specimen

· Asymptomatic Bacteriuria: Significant bacteriuria in a patient without symptoms attributable to UTI

Definitions: Clinical Terms

· Lower UTI

· Cystitis: Infection of the urinary bladder with dysuria, frequency, urgency: 

· Acute Urethral Syndrome: Same symptoms but without significant bacteriuria

· Upper UTI

· Acute Pyelonephritis: Syndrome of localized flank pain (CVAT) with systemic symptoms

· Chronic Pyelonephritis

· More correctly called chronic interstitial nephritis

· Progressive, destructive inflammation of renal interstitium and tubules

· Acute Prostatitis: Acute bacterial infection of the prostate gland

· Urosepsis: Symptomatic bacteremia or urinary tract origin
Definitions: Treatment Terms

· Reinfection: Recurrence of bacteriuria with an organisms different from that originally isolated

· Relapse: Recurrence of bacteriuria with the same organisms originally isolated

· Chronic UTI: Persistence of the same organism in the urine after months of therapy

Diagnosis

· Urine Dipstick

· + Blood

· + leukocyte esterase

· reflects the presence of WBCs in the urine

· sensitivity 75-96%

· specificity 94-98%

· + predictive value 50%

· - predictive value 92%

· + nitrites 

· Urinary nitrite is produced in the presence of bacteria

· false negatives are common

· sensitivity 35-85%

· specificity 92-100%

· + positive LE combined with + nitrite

· Sensitivity 95%

· Specificity 85%

· Urine Microscopy

· > 2-5 leukocytes/field

· > 2-5 RBCs/field

· > 1+ bacteria

· Culture and sensitivity

· Many argue they are unnecessary for most ambulatory patients

· Cost

· Delay of treatment

· Availability of “presumptive” tests

· Results of C&S usually does not alter plan of therapy

· Casts in the urine (pyelo/glomerulonephritis)

Antimicrobials for UTI

· Beta-Lactams

· Aminopenicillins

· Anti-Pseudomonas

· Cephalosporins

· Aminoglycosides

· Sulfonamides and Trimethoprim

· Quinolones

· Other: nitrofurantoin

Acute UTI

· Uncomplicated: Cystitis or acute pyelonephritis in otherwise healthy individuals with no risk of treatment failure

· Usually women

· 25-35% of women ages 20-40 have a history of UTI

· anatomic predisposition

· short distance between anus and urethra

· short urethra

· no antibacterial activity of prostatic fluid

· Complicated: Associated with conditions that increase the risk of infection or having a persistent infection

· Male sex

· Childhood infection

· Pregnancy

· Diabetes

· Immunosuppression

· Hospital-acquired infection 

· Indwelling urinary catheter 

· Recent urinary tract instrumentation

· Functional or anatomic abnormality

· Recent antimicrobial use

· Symptoms for > 7 days at presentation

Bacterial Cystitis in Men
· Dysuria

· Evaluate with U/A and C&S should always be obtained, 3 cup u/a

· Need 7 to 10 days of treatment

· If relapse must consider bacterial prostatitis 

· need 4-6 week f/u for reculture

· if + consider chronic prostatitis

Urethritis in Men
· Classified as gonococcal or nongonococcal

· Acute inflammation of the urethra

· Associated with d/s, dysuria, itching at the tip of the penis

· Tx with Rocephin and Doxycycline

· If nongonococcal then tx with Doxycycline

· Have partner treated

· If recurrent NG then need to consider structural source

CASE STUDIES

Case Scenario # 1: Marie is a 20-year-old Caucasian female who presents with complaints of urinary frequency and urgency, and burning on urination.
Tentative Diagnoses

· Based on this information, what are potential diagnoses?

· Urinary tract infection

· Lower

· Upper

· Vulvovaginitis

· Herpes infection

Chief Complaint

· What are significant questions regarding the chief complaint?

· Duration

· Severity

· Associated symptoms

· Precipitating factors

· Alleviating factors

· Anything similar to this before?

History

· What are significant questions in the history for Marie?

· Allergies

· Current medications

· Surgery

· Past medical history

· Social history

· OB/GYN

· Sexuality

· Family history

Review of Systems

· What are the key points to cover on the ROS?

· General

· Gastrointestinal

· Genital/urinary

· Genitalia

Physical Assessment

· What are significant portions of the PE for Marie?

· Vital signs

· General appearance

· Abdomen

· CVAT

· Genitalia 

Differential Diagnoses

· What are the significant positive and negative data that support or refute your diagnoses for Marie?

· Lower UTI (urethritis or cystitis)

· Positive data

· Dysuria

· Frequency

· Urgency

· Negative data

· None

· Upper UTI (pyelonephritis)

· Positive data

· Dysuria

· Negative data

· No CVAT

· No systemic symptoms (chills, fever, malaise)

· Vulvovaginitis or Herpes

· Positive data

· Dysuria

· Recently began using diaphragm

· Negative data

· No change in sexual practice or partner

· No complaints of vaginal discharge or itching

· Recent normal GYN exam

Diagnostic Tests

· Based on the history and physical examination, what, if any, diagnostic tests would you obtain?

· Urine dipstick

· leukocyte esterase

· nitrites

· protein

· blood

Diagnosis: 

Therapeutic Plan

· What criteria are used in developing a therapeutic plan?

· Selection of Antimicrobial

· Antimicrobial spectrum

· Uropathogen resistance

· Duration of adequate urinary levels achieved

· Effect of antimicrobial on fecal/ vaginal flora

· Side effects

· Cost

· Educational Needs
Therapeutic Plan: Antimicrobial

· What is/are the agent(s) of choice for Marie?

· 3 days of

· TMP-SMZ DS 1 BID

· Macrodantin 100 mg QID

· Macrobid 100 mg BID

· Duricef 500 mg BID

· Amoxicillin 500 mg TID

· Cipro 250 mg BID

· Why a 3 day regimen?

· When NOT a 3 day regimen?

Therapeutic Plan: Education

· What can Marie do to prevent future UTIs?

· Wipe from front to back

· Empty bladder frequently

· Void before and after intercourse

· Remove diaphragm as soon as possible after intercourse and void after removal

· Drink plenty of liquids

· Drink cranberry juice/blueberry juice (antibacterial properties)

Therapeutic Plan: Follow-Up

· Would you plan a follow-up visit for Marie in relation to this problem?

· In acute, uncomplicated UTI do not need to do follow-up

· If symptoms do not resolve by end of Rx or they resolve and recur within 2 weeks

· Get a culture

· Treat with different agent

· If symptoms resolve but recur after 2 weeks

· Treat as sporadic infection

Recurrent Infections

· What therapeutic options are available for women with recurrent UTIs?

· Continuous low-dose prophylaxis

· Post-coital prophylaxis

· Intermittent self-treatment

Case Scenario # 2:
Four-year-old Brittany presents to your office today after her mother discovers an afternoon void to be grossly hematuric.
Tentative Diagnoses

· Based on this information, what are potential diagnoses?

· Urinary tract infection

· Glomerulonephritis

· Trauma

· Kidney

· Bladder

· External

· Benign recurrent hematuria

Chief Complaint

· What are significant questions regarding the chief complaint?

· Any change in behavior?

· Any trauma, injury?

· Anything similar to this before?

History

· What are significant questions in the history for Brittany

· Allergies

· Current medications

· Surgery

· Past medical history

· Recent illnesses


· Family history

Review of Systems

· What are the key points to cover on the ROS?

· General

· Genital/urinary

· Genitalia

Physical Assessment

· What are significant portions of the PE for Brittany?

· Vital signs

· General appearance

· Abdomen

· Back

· Genitalia 

Differential Diagnoses

· What are the significant positive and negative data that support or refute your diagnoses for Brittany?

· Lower UTI

· Positive data

· Hematuria

· Negative data

· Dysuria

· Urgency

· Frequency

· Glomerulonephritis

· Positive data

· Strep throat 5 weeks ago

· Sudden onset of hematuria

· Proteinuria

· Negative data

· None

· Trauma

· Positive data

· Sudden onset of hematuria

· Negative data

· No signs of trauma

· No report of trauma by child or parent

· Benign recurrent hematuria

· Positive Signs

· Hematuria

· Negative signs

· No family history

· First occurrence

Diagnostic Tests

· Based on the history and physical examination, what, if any, diagnostic tests would you obtain?

· Clean catch urine for microscopic examination

· RBC casts

· Proteinuria

Diagnosis:

Therapeutic Plan

· What is the therapeutic plan?

· General supportive measures

· Recognition and treatment of complications

· Hypertension

· Renal failure (rare)

· Antibiotic therapy only if persistent streptococcal infection

· Refer?

· Hospitalize?

Case Scenario # 3:
Juan is a 30-year-old Hispanic male who presents with complaints of fever, malaise, and dysuria.
Tentative Diagnoses

· Based on this information, what are potential diagnoses?

· Acute intra-abdominal disease

· Pyelonephritis

· Epididymitis

· Prostatitis

Chief Complaint

· What are significant questions regarding the chief complaint?

· Duration

· Severity

· Associated symptoms

· Precipitating factors

· Alleviating factors

· Anything similar to this before?

History

· What are significant questions in the history for Juan?

· Allergies

· Current medications

· Surgery

· Past medical history

· Social history

· Sexuality

Review of Systems

· What are the key points to cover on the ROS?

· General

· Gastrointestinal

· Genital/urinary

Physical Assessment

· What are significant portions of the PE for Juan?

· Vital signs

· General appearance

· Abdomen

· CVAT

· Genitalia 

Differential Diagnoses

· What are the significant positive and negative data that support or refute your diagnoses for Marie?

· Acute abdomen

· Positive data

· Fever

· Malaise

· Nausea and vomiting

· Negative data

· No abdominal pain

· Upper UTI (pyelonephritis)

· Positive data

· Dysuria

· Marked CVAT

· Nausea and vomiting

· Chills and fever

· Negative data

· None

· Epididymitis

· Positive data

· Fever

· Dysuria

· Negative data

· No signs of urethritis

· No scrotal pain or swelling

· No enlargement of epididymis

· Prostatitis

· Positive data

· Fever

· Dysuria

· Negative data

· No signs suprapubic or perineal pain

· No urinary retention or hesitancy

· No prostate tenderness

Diagnostic Tests

· Based on the history and physical examination, what, if any, diagnostic tests would you obtain?

· Urine dipstick and/or microscopy

· CBC

· Urine culture

· Blood culture

Diagnosis:

Therapeutic Plan

· What criteria are used in developing a therapeutic plan?
· Does this patient require hospitalization?

· Choice of antimicrobials
Therapeutic Plan: Hospitalization

· Inability to maintain oral hydration

· Inability to take oral meds

· Uncertain social situation

· Concern regarding compliance

· Uncertainty of diagnosis

· Presence of severe illness

Therapeutic Plan: Antimicrobial

· If hospitalized

· IV until 24 hours after defevescence
· Ampicillin 1 G q6h plus

· Gentamcyin 1mg/kg q8h
· Then PO to complete a 3 week total course of therapy

· If not hospitalized: PO

· Bactrim q12h

· Cipro 750 mg q12h

· Oflaxacin 200-300 mg q12h
Therapeutic Plan: Follow-Up

· Would you plan a follow-up visit for Juan in relation to this problem?

· YES!!  

· Follow-up on symptoms in 24-48 hours (if not in hospital)_

· Follow-up cultures in 2-4 weeks

· Referral to a urologist

