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Urology and Nephrology Conditions

Urinary Tract Infections
Bladder conditions

Interstitial Cystitis

Incontinence:  Urge and Stress

Bladder Cancer
Renal Conditions

Glomerular Diseases


Nephritic Syndrome



Acute Poststreptococcal Glomerulonephritis




Rapidly Progressive Glomerulonephritis 




Systemic Vasculitis


Nephrotic syndrome


Chronic renal failure





Nephropathy, diabetic



Nephropathy, IgA

Renal lithiasis

Renal Cell Carcinoma
Urinary symptoms, in general, have been shown to respond to Magnesium 300-600 mg/day for 2-4 weeks.  In a controlled trial urinary frequency, urge incontinence and nocturia caused by detrusor instability or sensory urgency responded to magnesium. 

Urinary Tract Infection

Alternative Names: urethritis, cystitis, Uretitis, infectious nephritis

DESCRIPTION AND ETIOLOGY 
· Asymptomatic bacteruira:

· Urethral syndrome:  

· Cystitis: infection of the bladder

· Pyelonephritis: infection of the renal parenchyma, not a tubulointerstitial nephropathy

Etiological Factors

· Anatomy:  short urethra, proximity to anus

· Natural resistance

1. genetically determined uroepithelial receptivity to bacterial adherence

2. pH and antibody factors in vagina


3.
voiding of bladder, mechanical elimination of organisms


4.
urine components urea and ammonium

· Predisposing factors

1. hygiene and sexual practices – 95% from rectal and vaginal bacteria:  prevent w/ hydration and predose of  1000 mg of vit. C

2. diaphragm use( pressure on the urethra 

3. spermicide


4.
menopausal changes


5.
contaminated baths/spas


6.
bubble bath/perfumed soaps


7.
diabetes mellitus


8.
catheterization

9. cystocele, rectocele, fecal incontinence

10. pregnancy

11.
other:  stress, diet impacting immune function

Etiological Agents:   gram negative rods from rectal flora are most common agents

a.
Escherichia coli (70-90%)

b.
Staphylococcus saprophyticus, Staph aureus, Group A b-hemolytic strip, Enterococci


c.
Proteus mirabilis, Klebsiella species, Enterobacter, Serratia

     
d.
Chlamydia trachomatis, Neisseria gonorrhea, HSV, Mycoplasma hominis, Ureaplasma urealyticum (note detected on routine urine culture)

e. Rarely parasites, protozoa, yeasts, acid-fast organisms

Epidemiology:  UTI’s are the most common bacterial infection in all age groups.

Pathophysiology:

SIGNS AND SYMPTOMS

· Asymptomatic bacteruira: Sn/Sx symptoms usually not present

· Urethral syndrome:  frequency, urgency, dysuria, +/- fullness after voiding, stress incontinence, suprapubic tenderness, dyspareunia; +/- suprapubic tenderness

· Cystitis: urgency, frequency, dysuria especially at the end of urination, cloudy and/or foul smelling urine, occasional low back pain; rare systemic symptoms

· Pyelonephritis: chills, fever, flank pain, nausea, vomiting, +/- dysuria, urgency, frequency, cloudy and/or foul smelling urine

PE AND LAB

   Essential: genitourinary
   Other systems:   

Lab: UA-WBC’s are the single best indicator of a UTI; bacteria without WBC’s may indicate contamination, look for squamous epithelial cells
· Asymptomatic bacteruira: UA: >100,000 CFU/ml; perform culture and sensitivity in case antibiotic Tx is necessary

· Urethral syndrome:  negative UA and culture (r/o non-routine organisms)
· Cystitis:  UA:  WBC’s, bacteria, +/- RBC’s; culture positive for <100,000 CFU’s/ml
· Pyelonephritis:  leukocytosis, UA:  + for WBC’s, RBC’s, casts, large amount of protein bacteria

Patient with Normal UA:



Questions:

· Any Allergies, Irritable Bowel Synd, Inflammatory Bowel Dz.?

· Bladder problems in childhood?

· Hx of radiation exposure or Chemotherapy?

· Pain on bladder filling that is relieved by emptying?

· Smoker?

· STD Hx (e.g. Herpes)?

Evaluation:

PE:  abdomen, pelvic

Urinary Cytology 

Cytoscopic exam.

Urodynamic testing [to exclude Detrusor Instability]

DDx:

· Interstitial Cystitis

· Bladder CA

· Herpes

· Urethral Diverticulum.

Patient Bacteria & WBC:


Questions:

· Sexual Hx?

· Constitutional Symptoms?

· Has this ever occurred before?

Evaluation:

· PE: abdominal (looking for suprapubic & CVA tenderness)

· Culture

· Consider IVP if infections persist/recur.


· DDx:

· UTI

· STDs, Pelvic Inflammatory Dz.

· Vulvovaginitis

Diagnostic Criteria

ICD-9-CM:  

DDX: 

· r/o pelvic or vaginal causes which present with suprapubic tenderness,  afebrile, +/- CVA tenderness

· abdominal disease (appendicitis)  CVA tenderness, +/- suprapubic tenderness

TREATMENT

Nutritional Therapeutics

Prevention of recurrent urinary tract infections:

· Lactobacillus spp. Preliminary date indicate possible benefit.  Protocols used include:

· intravaginal administration of Lactobacillus suppositories bid for 2 weeks followed by once a  month for 2 months.  Suppositories are made by adding 500 mg of Lactobacillus to a size AA capsule.

· oral ingestion of acidophilus milk

Botanical Therapeutics:


Tea (aa):  Althea officinalis, Zea mays, Arctostaphylos uva ursi, Chimaphilla umbellata, Thymus vulgaris, Filipendula

Asymptomatic bacteruira: 

· hygiene, sexual and contraceptive counseling

· dietary counseling-acid ash diet?

· Hydration-timing for nocturnal concentration

· TEAS!!!:

· Tonifiers- Equisetum, Parieieria, Solidago, Zea mays
· Antimicrobials-uva ursi, Hydrastis
· Immune support-Echinacea, etc.
Urethral syndrome:
· hygiene, sexual and contraceptive counseling

· dietary counseling:   avoid acid foods and those high in tyrosine, tyramine, tryptophan, aspartate-correct nutrient deficiencies

· alkalinize urine-1 tbl. Na bicarbonate in water, follow with Ca carbonate 500 mg – repeat in 12 hours

· hydration-timing for dilution

· pelvic sitz baths

· tonifiers- Equisetum, Parieteria, Solidago, Zea mays
· hormone balancers- Vitex, Glycyrrhiza, Cimicifuga, Smilax, Dioscorea
· anti-inflammatories- Matricaria, Glycyrrhiza, Eleutherococcus
· Cold infusion of Demulcents:  Althea officinalis

· Vitamin A 25,000 IU qd for men, 5,000 IU qd + 25,000 IU (-carotene for women

Cystitis and Pyelonephritis

· Botanical Therapeutics:  regular dosing every 2-3 hrs  especially at night, and after they start feeling well also!

· immune support

· anti-microbials:  Arctostaphylos, Hydrastis (frequent dosing in tea form)
· Vaccinium macrocarpon juice unsweetened, diluted 1:1, 1 L qd 
· hygiene, sexual and contraceptive practices, void after intercourse

· hydration

· avoid dietary allergens and irritants-caffeine, ETOH

· improve pelvic circulation-pelvic sitz baths

· antibiotics:  amoxicillin, tetracycline, 250-500 mg TID X 10 days.  For pyelonephritis refer for admission if appropriate; if you choose to treat w/o ABT therapy then Tx must be very aggressive to prevent renal sequellae.

· Lactobacillus acidophillus (for women): intravaginal administration of Lactobacillus suppositories bid for 2 weeks followed by once a month for 2 months.  

Homeopathic Therapeutics
· 30C q. 2 hr. until amelioration. No response after 3 doses means wrong remedy. Cystitis resolves in 4 to 6 hours if remedy correct.

· If constitutional remedy covers the urinary disorder, give it at 12 C or 30C.

	REMEDY
	CANTHARIS
	CLEMATIS ERECTA
	NUX COMICA
	PETROSELINUM

	ETIOLOGY
	Cystitis, urethritis, pyelotnephritis
	urethritis
	Cystitis, pyelonephritis, kidney colic from stones
	Cystitis, urethritis

	PHYSICAL 

PARTICULAR
	Intense burning on urination –each drop feels like scalding acid as it passes; intense bladder / urethral pain; intense urging q 2-3 minutes bur only a few drops emerge; feels as if must empty bladder completely to get relief; voluptuous sensation with sexual urge during irritation; urine excorites external urethra; felt throughout urinary tract
	Urethral stricture; induration / narrowing of urethra; burning pain before and at very beginning of flow followed by painless flow with severe pain during lasr few drops—flow starts and stops with burning; suffen painful urge to urinate; incomplete or sudden interruption of flow--urine passes ub drops; involuntary dribbling after urination.
	Constant urging with full sensation but only small unsatiating amonts flow; urge to stool while straining to urinate; painful retention; sphincter spasms; focus = bladder, neck of bladder
	Sudden intense urge to urinate:” suddenly jumps up, must urinate at once; focus = utethra; intense itching in urethra or bladder neck & wants to stick something inside to scratch; 

	GENERAL &

MODALITIES
	> after complete urination, > cold applications; < frinking, hearing running water, erections, coitus, ejaculation; < beforem during, immediately after and after urination.


	> open air; < night, warmth of bed, washing in cold water 
	< before, during flow; < anger, chill, coffee, ETOH, stool, sexual excess; > warmth, warm bathing; urine feels hot, is concentrated
	Pain can cause him to dance around room after urinating

	EMOTIONAL 

SYMPTOMS
	Frenetic; urge to pull at genitals or mastubate
	
	Anger, irritable, restless
	

	OTHER 

INDICATIONS
	Shrieks form pain during urination; pyelonephritis—devere kidney pain--> bladder; < motion, urging, touch, jar ; urine bloody soon after onset; MAIN SX = PAIN
	Orchitis, spermatic cord, suppressed GC
	MAIN SYMPTOM = FREQUENT URGING
	MAIN SX = ITCHING OR IRRITATION IN URETHRA


	REMEDY
	PULSATILLA
	SARSAPARILLA
	STAPHYSAGRIA
	TEREBINTHINA

	ETILOGY
	
	Cystitis, kidney colic
	Cystitis, bladder surgery, catherization, labor
	

	PHYSICAL

PARTICULAR


	Sudden urge without ability to hold it back; pain increasea as urge is ignored; must concentrate to prevent involuntary flow; focus – bladder neck, bladder, urethra;

Urine abundant, bloody w/ mucus
	Abundant urine with burning at end with last few drops; painful urge; focus = bladder. Neck of bladder, right kidney; urine has red sediment; bloody drops at end of ffow; ir air passes with urine—indicated fistula; rine can pass without sensation
	Burning, tenesmus; unsatisfying urination; pain during and afer urination; urine bloody, ivoluntary, acrid, corrosive
	Intense burning with pain( kidneys; burning in kidneys; cutting bladder pain alternatin with similar pain at umbilicus; urging and pressing while sitting; urine smoky with odor of violets; hematuria; smooth glossy red tongue

	GENERAL & 

MODALITIES
	< before menses, lying on back, walking, getting feet wet; sharp pains after urination
	Chill from bladder during urination; retention; can only urinate when standing, only dribbles when sitting; < end of flow ; flows freely at night but only standing during day
	Pain lasts long after voiding and between micturitions; 

< after coition; after first or every occasion of coitus; < vigorous intercourse;< motion;  > lying curled up on the side
	< right kidney; < resting; < urinating; > walking in open air

	EMOTIONAL

SYMPTOMS
	
	
	indignation
	

	OTHER

INDICATIONS
	PAIN IRREGULAR PAROXYSMAL, WITH SPURTING
	MAIN SX = PAIN AT END OF FLOW, standing
	MAIN SX = BURNS ALL THE TIME
	MAIN SX = RADIATION TO KIDNEYS, < REST


Conventional Tx.: 

Asymptomatic bacteruira:  considered unnecessary unless pregnant or chronic dz.
Urethral syndrome:  hygiene, phenazopyridine HCL 200 mg TID X 5-10 days

Cystitis: antibiotics, 3 days TMP-SMX, 80 mg-400 mg or as indicated by culture and sensitivity, phenazopyridine HCL-200 mg TIC X 5-10 days
Pyelonephritis:  antibiotics – PO 80 mg-400 mg, 14 days, TMP-SMX or as indicated by C & S, parenteral, potential hospitalization (pregnancy, underlying dz., instrumentation, unable to tolerate PO med., unable to f/u in 24 hours)

COMPLICATIONS/REFERRAL GUIDELINES

· infectious nephritis
· relapse of appropriately treated UTI warrants referral for evaluation of possible nephrolithiasis

· follow-up should be done 7-10 days after therapy is completed
REFERENCES:

Morrison R, Desktop Companion to Physical Pathology. Nevada City, CA: Hahnemann Clinic Publishing, 1998

Bladder Conditions 
	
	Interstitial cystitis
	
Cystitis
	Pyelonephritis
	Urinary incontinence

	Description
	Chronic inflammation of the interstitium of the bladder wall resulting in chronic infection which is a 2( finding.
	infection of the bladder
	infection of the renal parenchyma, not a tubulointerstitial nephropathy
	no infection

	Sn/Sx
	frequency and urgency often nocturnal, relieved by urination, may be 
hesitant in urination, +/- abdominal, back, rectal pain, +/-hematuria  

+/- suprapubic pain, r/o pelvic or vaginal causes
	urgency, frequency, dysuria especially at the end of urination, cloudy and/or foul smelling urine, occ.  LBP; rare systemic symptoms, r/o pelvic or vaginal disease

suprapubic tenderness afebrile, +/- CVA tenderness
	chills, fever, flank pain, nausea, vomiting, +/- dysuria, urgency, frequency, cloudy and/or foul smelling urine, r/o pelvic, vaginal dz., and abdominal dz. (appendicitis)

CVA tenderness, +/- suprapubic tenderness
	involuntary leakage of urine, usually after coughing, sneezing, straining while standing

minimal, look for pelvic mass, poor muscle tone, cystocele or rectocele, do neuro exam, rectal exam as well as abdominal and pelvic.  Other-stress test

complete loss of control:  neurological or compression on the bladder



	Lab Dx
	+/- blood in UA, confirm with cystoscopy ( ulcerations, reduced  bladder capacity
	UA, WBC’s, bacteria, +/- RBC’s; culture + for <100,000 CFU’s/ml


	leukocytosis, UA + for WBC’s, RBC’s, casts, lg amount of protein bacteria


	non-contributory




Interstitial Cystitis

Alternative Names: 
DESCRIPTION AND ETIOLOGY 
Chronic inflammation of the interstitium of the bladder wall resulting in chronic infection which is a 2( finding.

Etiology:  The typical profile is women between 30-50, who have no infection and have a high stress lifestyle/ type A personality.  

Pathophysiology:

SIGNS AND SYMPTOMS

Dysuria, frequency and urgency often nocturnal, relieved by urination, may be hesitant in urination. Suprapubic pain usually occurs whether bladder is full or empty Possible abdominal, back, or rectal pain.  Possible hematuria.   
PE AND LAB

Examination:  
Lab: 
· UA:  no WBC’s, possible microscopic hematuria

· cystoscopy:  ulcerations, reduced  bladder capacity

Diagnostic Criteria

ICD-9-CM

DDX: 

· pelvic or vaginal causes

TREATMENT

Dietary Therapeutics

1. For rapid relief of discomfort, take 1 teaspoon of baking soda in water.  This help to prevent urine acids from interacting with damaged tissue.

2. A few hours later take 500 mg calcium carbonate, and again 12 hours later, for slow release of bicarbonates into the bladder tissue.  (Evian water contains high amounts of bicarbonates also).

3. Drink plenty of water to dilute urine.

4. Avoid all foods listed below:  Foods High in Tyrosine, Tyramine, Tryptophan and Aspartate to be Avoided

Alcohol






Apple juice





Apples






Avocados







Bananas







Beer







Brewer’s yeast






Cantaloupes




Carbonated drinks



Champagne






Cheeses (all)






Chicken livers






Chilies/spicy foods



Chocolate







Citrus fruits





Coffee






Corned beef






Cranberries





Fava beans





Figs






Grapes






Guavas






Lemon juice





Lima beans





Mayonnaise





NutraSweet (aspartame)



Nuts (except pine nuts)



Onions






Peaches

Peppers

Pickled herring




Pineapples

Plums

Prunes

Raisins

Rye bread

Saccharine

Sour Cream


Soy sauce


Strawberries

Teas

Tomatoes

Vinegar

Vitamins buffered with aspartate

Wines

Yogurt

Botanical Therapeutics:  

· Tea:  aa: Piper methysticum, Zea mays, Calendula officinalis

· anti-inflammatories:  Matricaria, Glycyrrhiza, Eleutherococcus
Physical Medicine:  

· Ice packs or heating pads may help ease pain.

Conventional Tx.: 

· DMSO:  anti-inflammatory; topically applied through catheter and held for one hour.  Treatment is applied once per week for six weeks.  However, the smell is highly objectionable
· Elmeron

COMPLICATIONS/REFERRAL GUIDELINES

REFERENCES:

Incontinence:  Urge and Stress

Alternative Names: 
DESCRIPTION AND ETIOLOGY 
Involuntary leakage of urine, usually after coughing, sneezing, straining while standing

Pathophysiology:

SIGNS AND SYMPTOMS

· stress:  Minimal dribbling to complete loss of bladder control with sneezing, coughing or laughing (any increase in abdominal pressure).  

· urge:  cannot hold urination when the urge to urinate develops

PE AND LAB

· genitourinary:  look for pelvic mass, poor muscle tone, cystocele or rectocele.  

· Marshall test:  In the pelvic exam, insert two fingers into the vagina and elevate the bladder and have the patient cough to see if incontinence is relieved.  If leakage is stopped, surgical correction is possible.  

· Q-tip test:  insert a thin swab into the urethra and ask the patient to cough.  Increased motion (some motion is normal) indicates instability of the bladder neck.

· Urinary stress test (performed by a urologist).

· neurological, rectal exam, abdominal. 


Lab: UA should be unremarkable 
Diagnostic Criteria

DDX: 
	Neurogenic Bladder
	Obstructed Bladder

	· associated neurological dysfunction or history of nerve injury (trauma, surgical error)

· differentiated by neurologic deficit and spasm or flacidity abnormal sacral reflex, decreased perineal sensation

· spastic:  reduced capacity, involuntary detrusor contractions, high intravesical voiding pressures, marked hypertrophy of the bladder wall, spasticity of the pelvic striated muscle, autonomic dysreflexia in cervical cord lesions.

· flacid: loss of ability to contract bladder 

· cystoscopy, urethroscopy reveal obstructing lesion
	· normal sphincter tone and bulbocavernous reflex

· peripheral sensation, voluntary muscle contraction, limb reflexes intact.

· cystoscopy, urethroscopy reveal obstructing lesion


TREATMENT

Strengthening musculature: 

· Adequate protein in diet.

· Kegel exercises & urinary stream interruption exercises (during each urination stop the flow of stream three separate times).

· Contrast Sitz baths for general tonification.


· Acupuncture


Strengthening Connective Tissue:

· Vitamin C with bioflavonoids.

· Bioflavonoids: particularly proanthocyanidins & anthocyanidins found mostly in dark red and blue berries.

· eliminate caffeine

· bio-feedback

· frequent voiding of the bladder

· Identify and avoid allergenic foods (may be helpful for urinary frequency).

· Magnesium, 300-600 mg/day: Supplementation with magnesium for 2-4 weeks relieved urinary frequency, urge incontinence and nocturia caused by detrusor instability or sensory urgency (double-blind trial).

Conventional Tx.: 

surgery, Kegel exercises, pessaries and inserts, hormones
COMPLICATIONS/REFERRAL GUIDELINES

REFERENCES:
Bladder cancer
Bladder cancer is more common in men (2.7:1) and in whites.  The average age of onset is 65 years.  Cigarette smoking (accounts for 60% of cases) and industrial dye exposure (accounts for 15% of cases) are risk factors.  Any white male over 50 with microscopic hematuria should be evaluated.  

Population based studies have suggested that vitamin A protects against bladder cancer.  In one study, high doses of vitamins A, C, E and zinc were more effective than the RDA’s of multivitamins in reducing the rate of superficial bladder tumor recurrence.  

Renal Conditions

II.
Toxic Nephropathy


Any functional or morphologic change in the kidney produced by an ingested, injected, 
inhaled or absorbed drug, chemical or biologic agent.

A. acute renal failure:  

Sn/Sx:  changes in fluid metabolism ( urinary changes

B. chronic renal failure

1. diabetes mellitus

2. hypertension

3. Sx are similar to acute renal failure but is more insidious:  lassitude, changes in mental acuity



	COMMON NEPHROTOXIC AGENTS

	Antibiotics
	Aminoglycosides, sulfonamides, amphotericin B, polymyxin, bacitracin, rifampin, cephaloridine, methicillin, aminosalicylic acid, foscarnet, pentamidine

	Diagnostic agents
	Organic iodide contrast agents

	Heavy metals
	Inorganic Hg (chloride), organic Hg sales (methyl, ethyl, phenyl, sodium ethyl mercurithiosalicylate, mercurial diuretics), inorganic lead, organic lead (tetraethyl), cadmium, uranium, gold (esp. sodium thiomalate), copper, arsenic, arsine (arsenic trihydride), iron, chromium (esp. trioxide), thallium, selenium, vadadium, bismuth

	Solvents
	Methanol, amyl alcohol, ethylene glycol, diethylene glycol, Cellosolves, carbon tetrachloride, trichloroethylene, misc. hydrocarbons

	Immune complex inducers
	Penicillamine, captopril, gold salts

	Herbicides and pesticides
	Paraquat, cyanide, dioxin, diphenyl, cycloheximide, organochlorine insecticides (endrin, aldrin, endosulfan, diedrin, lindane, benzene hexachloride, dichlorodiphenyl-trichloroethane (DDT), heptachlor, chlordecone, terpene polychlorinates, chlordane, dicofol (kelthan), chlorobenzilate, mirex methoxychlor

	Botanical and biologic agents
	Mushrooms (e.g. Amanita phalloides – severe muscarine poisoning), snake and spider venoms, insect bits, aflatoxins

	Immunosuppressants or antineoplastic drugs
	cyclosporine, tacrolimus, cisplatin, cyclophosphamide, ifosfamide, streptozocin, methotrexate, nitrosoureas (lomustine, carmustine, methyl lomustine), doxorubicin, daunorubicin

	Methemoglobin formers
	Local anesthetics (benzocain, lidocaine), antimicrobials (chloroquine, dapsone, primaquine, sulfonamides), analgesics (phenazopyridine, phenacetin), nitrites and nitrates (amylnitrite, butyl nitrite, isobutyl nitrite, sodium nitrite), misc. (aminophenol, aniline dyes, bromates, chlorates, metoclopramide, nitrobenzene, nitrogen oxides, nitroglycerin)

	Antiepileptics
	Trimethadione, paramethadione (only available in Europe)


	AGENTS THAT INDIRECTLY CAUSE NEPHROTOXICITY

	Agent
	Mechanism

	Ethylene glycol, methoxyflurane
	Oxalic acid

	Phencydlidin (PCP) and amphetamines
	Rhabdomyolysis

	Methysergide
	Retroperitoneal fibrosis

	Ergot alkaloids
	Severe arteriolar constriction

	Heroin
	Lead, staphylococcus and fungal toxin, or other contaminants associated with illicit use

	Uricosuric drugs and chemotherapy for hematopoietic neoplasms
	Intrarenal or extrarenal obstruction with uric acid crystals

	Vitamin D, milk, alkali and vitamin D analog
	Nephrocalcinosis and lithiasis

	Dipheyn and some pesticides
	Cysts and dysplasia

	Mushroom and colchicine poisoning
	diarrhea and fluid loss

	Aniline, p-phenetidine and many drugs, foods and industrial agents
	Methemoglobin formation

	Phenacetin and oxidant drugs
	G6PD deficiency


Renal function preservation in patients receiving radiographic contrast agents.

N-Acetylcysteine:  600 mg bid on the day before and the day of administration of a radiographic contrast agent. In a double-blind study, patients with chronic renal failure who received supplementation with NAC prevented the decline in renal function induced by the contrast agent.

 Glomerular Diseases


Diverse disease processes that mainly affect the glomerulus and include, but are not limited to, glomerulorephritis. 
The major pathogenic categories are:  

· Inflammatory (nephritic syndrome, GN)

· Hemodynamic (nephrotic syndrome)

Nephritic Syndrome (GN): hematuria (gross), hypertension, renal insufficiency, edema,  oliguria, azotemia, RBC casts

Nephrotic Syndrome (NS):  A predictable complex that results from a severe, prolonged increase in glomerular permeability for protein.
Chronic Renal Failure
Nephritic Syndrome

A.
Major categories


1.
primary glomerulonephritis:  mostly immune mediated

1. secondary glomerulonephritis (from systemic diseases):  often autoimmune disease

2. inflammatory (( WBCs) versus noninflammatory (normal appearance)

3. hereditary


B.
Major histological features


1.
cell proliferation:  major area of use of electrom microscope in Dx



a)
endothelial



b)
epithelial:  podocyte or parietal epithelium of Bowman’s capsule (parietal proliferation(”crescents”( highly fatal rapid disease)



c)
mesangial:  the most common glomerulonephritis is due to  immune complexes containing Ig A (IgA nephropathy)



2.
inflammatory cells within the mesangium:  post Strep glomerulonephritis

2. thickening of the glomerular basement membrane:  patchy, diffuse, segmental( only regions of glomerulus are affected

a) focal does not equal diffuse, but refers to separate glomeruli where one is affected but another is not

b) can have a focal, diffuse GN:  separate glomeruli are affected where only part of the affected glomeruli are involved


4.
glomerulosclerosis (during progression to terminal disease)



a)
obliteration of the glomerular capillaries



b)
especially in diabetes m.



C.
Basic principles of glomerular injury

antibodies against fixed antigens: antigen present in BM as a structural entity

a)  
Goodpasture's syndrome(type 2 HSR) ( against Type 4 collagen;  rapidly progresses



b)
immune complex forms in situ 



c)
immunoflourescence or PAS staining:  a linear pattern ( uniform BM (all other GN’s have a lumpy BM)


2.
antibodies against attached visitors (i.e., "planted" antigens)



a)
a granular pattern with PAS staining



b)
examples of nonglomerular antigens



(1)
DNA:  lupus



(2)
protein A from streptococcus



(3)
microbial products:  endotoxins, protein A (Strep)



(4)
drugs



(5)
complement


3.
circulating immune complexes:  type 3 HSR




a)
examples:  serum sickness, DNA-antiDNA in SLE



b)
a resulting decrease in serum complement?  IgG and IgM activate complement which attaches to the glomerular BM
c)
large complexes are removed by RE cells in liver and spleen



d)
examples of exogenous antigens



(1)
valve vegetations in infective endocarditis:  deposited in epithelium next to podocytes



(2)
leprosy antigens



(3)
syphilitic antigens



(4)
HBV s-Ag, HCV Ag’s



(5)
malarial antigens:  Plasmodium falciparum



e)
examples of endogenous antigens



(1)
DNA



(2)
thyroglobulin:  Hashimoto’s disease



(3)
tumor antigens:  metastatic cancer


4.
cell-mediated immunity (sensitized T cells)


5.
alternate complement pathway activation:  Ig A nephropathy


6.
primary mediators of immune glomerular damage



a)
activation of complement (c5a ( chemotaxis of polys)



b)
macrophages


c)
activation of the coagulation cascade ( fibrinogen into Bowman's space causes cell proliferation associated with "crescents"


7.
loss of polyanions in GBM ( damage to heparan sulfate PG

a) causes filtration of albumen ( albuminuria

b) size and charge selection lost; minimal change disease


Acute Poststreptococcal Glomerulonephritis



1.
Etiology and pathogenesis

a. about 1 to 2 weeks after a strep throat or strep skin infection

b. group A beta hemolytic streptococcus:  different strain than that which causes rheumatic heart disease( would not expect both heart and kidney involvement; imptetigo

c. increased ASLO titer:  Ig against streptolysin

d. decreased serum complement

e. subepithelial granular pattern of immune complexes in the kidney



2.
Morphology



a.
proliferation of endothelial and mesangial cells w/ increased neutro’s ( enlarged,hypercellular, bloodless glomeruli

b. IgG and C3 in GBM seen by immunostaining:  granular pattern ( “humps” on the BM

c. focal rupture of GBM and leakage of RBCs into urine ( punctate hemorrages on surface of kidneys

d. possible progression to crescents:  proliferation of parietal epithelial cells



3.
Clinical course



a.
about 1 to 2 week "incubation"



b.
about 4 to 6 weeks for recovery 



c.
about 95% of kids recover; about 60% of adults( > 20) recover quickly



4.
symptoms in the child



a)
nonspecific flu-like Sx




b)
hematuria: brownish urine, red cell casts seen in urine



c)
mild oliguria



d)
mild proteinuria



e)
mild edema (esp. periorbital)



f)
mild hypertension


5.
Other causes of acute glomerulonephritis



a)
staph endocarditis



b)
infected shunts for hydrocephalus



c)
other organisms



(1)
pneumococcus



(2)
syphilus



(3)
meningococcus



(4)
hepatitis B



(5)
mumps virus



Rapidly Progressive Glomerulonephritis (crescentric glomerulonephritis)



1.
Basic features



a.
severe rapid oliguria and anuria



b.
irreversible renal failure in weeks to a few months



c.
proliferation of parietal epithelium to form crescents:  proliferation of parietal cells in Bowman’s sapce w/ fibrin strands between cellular layers.



d.
GBM rupture



e.
basic symptoms




1)
some hematuria




2)
some proteinuria




3)
some hypertension




4)
may see some edema

2.
Associated Conditions: What about these crescents?  ominous development ( rapid anuria

a. Postinfectious type:  after poststreptococcal glomerulonephritis ( lots of crescents appear (poor prognosis)

b.
Associated with Goodpasture's syndrome:  If against GBM and pulmonary alveolar BM antigens

c.
Idiopathic RPGN

d.
Some forms of renal involvement in SLE

Systemic vasculitis: see Cardiovascular section:  Vascicultides  
Nephrotic Syndrome

Alternative Names: 
DESCRIPTION AND ETIOLOGY 
Nephrotic syndrome occurs late in systemic disease such as  diabetes and amyloidoisis and can occur secondary to bee stings. Some of the major causes of the nephrotic syndrome include several primary glomerular diseases.

· minimal change disease (lipoid nephrosis): typical nephrotic syndrome

· focal segmental glomerulosclerosis


· membranous glomerulonephritis


· membrano-proliferative glomerulonephritis
Pathophysiology:


Hyperlipidemia resutls form from increased synthesis of protein/ lipoprotein in liver to compensate for loss of plasma proteins.
In diabetes, increased mesangial cell matrix occurs along side diffuse glomeruloscerosis and nodular golmerulosclerosis (Kimmelstiel-Wilson nodules).


In focal segmental glomerulosclerosis, focal sclerosis of glomeruli (< 50% of glolmeruli are affected, especially juxtamedullary) occurs or segmental sclerosis occurs as <50% of the volume of each golmeruli is affected.

SIGNS AND SYMPTOMS

Early signs include frothy urine due to protein.  Also, malaise, anorexia, puffy eyelids, abdominal pain, muscle wasting.  Anasarca with ascites and pleural effusion may occur.

PE AND LAB

   Essential: 
   Other systems: 

Lab: 
· massive proteinuria,   immunoglobulinuria (> 3.5 g protein retrievable over 24 hr. compared to  <3.5 g/24 hr in glomerulonephritis)

· hypoalbuminemia ( generalized edema
· hyperlipidemia 

Diagnositc Criteria

ICD-9-CM:

DDX: 

TREATMENT

1.  Identify and eliminate allergenic foods. Avoidance of allergens has resulted in complete remission or improvement in a significant proportion of patients, both children and adults (case reports and uncontrolled trials). 

2.  Nutritional supplements: In addition to protein deficiency, low levels of zinc, vitamin B6, and vitamin D have been found in patients with nephrotic syndrome, presumably because of increased urinary losses. Other deficiencies may be present, as well. Appropriate nutritional supplementation therefore appears to be worthwhile. 

Conventional Tx.: 

COMPLICATIONS/REFERRAL GUIDELINES

Dramatic complications

· infection vulnerability due to loss of immunoglobulins

· paradoxical hypercoagulation syndrome apparently from loss of anticoagulation factors ( may see renal vein thrombosis

REFERENCES:

Chronic Renal Failure

Alternative Names: 
DESCRIPTION AND ETIOLOGY 
Chronic renal failure is usually the end result of a variety of diseases:  SLE, amyloidosis, toxemia of pregnancy.  All end stage kidneys

appear the same: scar tissue in the glomerulus and thyroidization of the kidney (tubules filled w/ precipitated fluid).

Pathophysiology:

Fluid, electrolytes and acid/base imbalances also occur.  Decreased glomerular filtration rate can cause decreased phosphate 

clearance and metabolic acidosis (unable to buffer hydrogen ions during secretion of hydrogen ions.

The renin-angiotensin-aldosterone system is activated leading to hypervolemia causing secondary pulmonary edema.


Calcium and phosphate imbalance occurs as the glomerular filtration rate decreases.  Hyperphosphatemia occurs when GFR drops below 25% of normal.  Subsequently, hypocalcemia develops from deposition of calcium in bone followed by compensatory secondary hyperparathyroidism but does not succeed in altering calcium levels.   Also, the kidney does not activate vitamin D when failing leading to skeletal problems in uremia.


Decreased erythropoietin production leads to normochromic, normocytic anemia.

	
	minimal change disease (lipoid nephrosis)
	focal segmental

glomerulosclerosis
	membranous

glomerulonephritis
	membrano-proliferative

glomerulonephritis

	Description
	typical nephrotic syndrome
	
	
	

	Onset
	most common cause of nephrotic syndrome in children
	about 10 to 15% of nephrotic syndrome (usually adult,  child)
	most common cause of nephrotic syndrome in (young) adults (30%)
	

	Etiology
	unknown etiology


	(a) idiopathic

(b) heroin abusers

(c)
HIV-associated


	from circulating IC’s or planted antigens
-from endogenous antigens

   tumor : lung carcinoma, melanomas

   lupus nephritis, class V (10% of pts)

-from exogenous antigens

   drugs: gold penicillamine

   infections:  hepatitis B, syphilus, malaria

   bee stings

about 85% are idiopathic
	activation in atlernatecomplement pathway

	Pathogenesis
	Tcell mediated reaction(?) ( cytokine mediated loss of polyanionic charge in GBM  ( enhanced filtration of albumen ( very selective proteinuria

(proposed theory)
	(a)  unknown, except for morphology

(b)  sclerosis from entrapment of plasma proteins

	-loss of size selection in GBM

-leakage of large molecular weight  proteins 


	

	Morphology
	-PCTs contain protein droplets 

lipid in tubules and fat in urine (lipoid nephrosis)
	-hyaline thickening of afferent arteriole
-focal obliteration of capillary loops (hyalinized) 
	-large swollen kidney:  systemic edema

-PCTs contain protein droplets



	 low levels of C3


	
	-loss of podocyte foot processes (effacement = swelling)
	-loss of foot processes 
	loss of foot processes  (late stage)
	

	
	-noninflammatory
	-noninflammatory
	-noninflammatory
	inflammatory

	
	-no thickened GBM
	-thickened GBM ( ( surface area for filtration (  (GFR
	uniform thickening of GBM:  appears as spikes separated by deposits
	double-contoured split GBM

	
	no deposits in GBM
	immunofluorescence shows IgMs and C3 in GBM
	deposits first appear in subepithelial sites then GBM surrounds deposits as thickening occurs forming “domes”. Immuno-fluorescence shows IgMs and C3 in GBM
	type I—subendothelial deposits

type II—dense deposits in lamina densa

	
	no cell proliferations


	-increased mesangial cells and matrix
	proliferation of mesangial cells and endothelium (thickened capillaries
	

	Clinical Features
	-no hematuria

-no hypertension

-reversible with corticosteroids:  disease will not remit until puberty

-proteinuria selective only for albumin (   edema
	differences from minimal change disease

-more hematuria

-nonselective proteinuria

-no response to  corticosteroids

-hypertension
	-eventually glomerulosclerosis
-may cause renal vein thrombosis
	

	Prognosis
	favorable clinical course
	extremely poor prognosis:: renal failure in 2 to 10 years
	about 70to 90% are irreversible
	


SIGNS AND SYMPTOMS

· Asymptomatic early in the course of disease

· Polyuria can occur early in disease ( later oliguria and decreased GFR ( phosphates cannot be cleared

· Compensatory hyperventilation through pursed lips (metabolic acidosis)
· Skeletal problems can occur secondary to hypocalcemia

· Secondary pulmonary edema (renin-angiotensin system activation) 
· Bleeding and ulceration of GI tract is common in advanced disease.  Superficial gastritis may occur.

· Advanced neuromuscular signs occur due to accumulation of ammonia leading to peripheral neuropathies and encephalopathy manifesting as seizures and coma; also uremic itching.

PE AND LAB

   Essential: 
   Other systems: 

Lab: 
· Chemistry:  

· azotemia (refers only to elevated blood N, lab term) = uremia (incl. all Sn/Sx that pt is progressing to anuria)

· prerenal azotemia (hypoperfusion of kidney):  from congestive heart failure or from shock

· postrenal  azotemia (obstructions):  tumors, BPH

· elevated BUN and serum creatinine

· metabolic acidosis

·  hyperphosphatemia and hypocalcemia when GFR drops below 25% of normal

· CBC:  normocytic, normochromic anemia

Imaging:

· Ultrasound:  determines size and evaluates for presence of cysts and hydronephrosis. 

· CT scan:  blood flow and renal function

Diagnostic Criteria

ICD-9-CM:

DDX: 

TREATMENT

L-carnitine:  oral or IV: 1 g IV after each dialysis
uncontrolled trials:  Dialysis removes carnitine.  Administration of L-carnitine (orally or IV) following dialysis sessions has been reported to partially correct some of the disorders associated with hemodialysis including anemia, lipid abnormalities and cardiac dysfunction.  In a double blind trial administration of L-carnitine has also reduced the requirement for recombinant human erythropoietin by 38% in hemodialyzed anemic patients. Carnitine levels are elevated in uremic patients who are not receiving dialysis
Diabetic nephropathy:  (-lipoic acid: animal study has demonstrated benefit
IgA Nephropathy

· Identify and eliminate allergenic foods. Administration of a low-antigen diet has been reported to reduce proteinuria and to induce histological improvement (uncontrolled trial with 5 patients).

· Fish oil: Supplementation with 12 g/day of fish-oil concentrate for 2 years slowed the decline in renal function (double-blind trial). This benefit persisted with continued treatment (mean follow-up period, 6.4 years).

Conventional Tx.: 

Dialysis
COMPLICATIONS/REFERRAL GUIDELINES

REFERENCES:

Renal Lithiasis (Calcium Oxalate)

Signs and Symptoms
Pain indicates obstruction.  Upper- tract stones cause acute, severe pain, the character of which depends on location.  The nature and location of pain depnds on the location of the stone.  Pain can be colicky or noncolicky or combined.  Renal colic may be constant.   Pain may awaken the patient from sleep.  The patient often tries to relieve the pain through various positions, unlike peritoneal pain where the patient avoids movement.  Partial obstruction usually does not produce symptoms.

· Renal calyx:  renal colic, deep dull flank or back ache or costovertebral angle; variable intensity; worse with consumption of large amounts of fluids.

· Renal pelvis:  severe costovertebral angle pain, just lateral to the sacrospinalis and below the 12th rib; pain radiates to the flank and upper ipsilateral abdominal quadrant;  pain may vary from dull to excruciatingly sharp, boring and constant; symptoms occur intermittently following consumption of large quantities of fluid.

· pain on the right may be confused with biliary colic or cholecystitis

· pain on the left may be confused with gastritis, acute pancreatitis, peptic ulcer disease (look for associated anorexia, nausea or emesis).  

· Ureter: severe, sharp back/costovertebral angle pain; pain may be mover severe and intermittent  if the stone progresses down the ureter causing intermittent obstruction; 

· Upper ureter: pain in the lumbar region and flank

· Mid ureter:  pain is caudal and anterior toward the mid and lower abdomen in a curved band that parallels the lower costal margin but deviates caudad toward the bony pelvis and inguinal ligament.  Pain may be confused with acute appendicitis (right sided) or acute diverticulitis (left sided).

· Distal ureter:  pain radiates to the groin or testicle in males; labia majora in females; pain may be referred along the illioinguinal nerve and the genital branch of the genitofemoral nerve; pain may be confused with testicular torsion, epididymitis, cystitis, urethritis, or prostatitis by causing suprapubic pain or pain at the tip of the penis. 

Other symptoms may include urinary frequency and urgency, dysuria, stranguria or gross hematuria. Bowel symptoms may also occur.  In women, pain may be confused with menstrual pain, PID, ruptured ovarian cyst or ovarian torsion.  


Fever indicates a medical emergency.  Signs of clinical spesis include fever, tachycardia, hypotension and cutaneous vasodilation.

Diagnosis

Tests for stone disease include urinalysis and/ or 24 hour urine (hematuria, cyrstalluria, altered urinary pH and bacteruira if infection is involved), blood chemistry (calcium) and intravenous pyelography (IVP- gold standard),

Treatment

Dietary Therapeutics 

· Eliminate refined sugar, other refined carbohydrates, and caffeine. Stone formers who eat sugar excrete 8x the calcium of non stone formers.

· Restrict the intake of high-oxalate foods (beets, rhubarb, spinach, chocolate). 

· Patients with sodium-induced hypercalciuria should consume a low-salt diet. 

· Adequate amounts of liquid should be consumed. 

· Do not restrict dietary calcium; however, if calcium supplements are used, they should be taken with meals. Epidemiological studies demonstrate that  calcium reduces the absorption of dietary oxalate.  Ingestion of a high-calcium meal or calcium supplements with meals appears to reduce the risk of kidney stones as the calcium binds the oxalate.  However, ingestion of calcium supplements between meals may increase the risk of kidney stones.  High oxalate is a much higher indicator of stone propensity than high calcium.

Nutrient Therapeutics

· Vit K1:  (5 mg day)necessary to mature kidney protein (adds a carboxyl group to glutamic acid ( gamma carboxyglutamic acid ( matures and manages all calcium proteins in the body:  cal 4 binding protein, kidney protein, blood clotting proteins, osteocalcin).  these proteins will form but will not become active without vitamin K.

Deficiency common in the elderly who have difficulty absorbing fats (vit K is fat soluble).  food sources include greens.  Good to use 


topically for skin problems.  

· Vitamin B6, 10-50 mg/day (higher for hereditary hyperoxaluria), has been reported to reduce urinary oxalate excretion. Higher doses may be necessary to normalize urinary oxalate in some cases, and up to 1 g/day has been used for primary hyperoxaluria. Watch for signs of vitamin B6 toxicity with doses greater than 200 mg/day. Vitamin B6 can be used for prevention of calcium oxalate kidney stones as vitamin B6 reduces the endogenous formation of oxalate.  Recurrence rate < 10% B6 cuts down the production of oxylate (up to 45% after 120 days).

· Magnesium, 300-500 mg/day: Magnesium, either alone or in combination with 10 mg/day of vitamin B6, has been reported to reduce recurrences by approximately 90%. These rates are better than any other protocol for stone prevention.  Magnesium inhibits the crystallization of calcium oxalate in solution by increasing the solubility of calcium oxalate. Supplementation with magnesium citrate would be expected to increase urinary excretion of citrate, which is an inhibitor of stone formation. However, magnesium citrate has not been studied as a treatment for recurrent kidney stones.

· Vitamin A (15,000 IU/day) if deficient: Vitamin A deficiency increase the risk of calcium-oxalate stone formation.
· Rice bran, 10 g, 2 times per day after meals, has been reported to reduce the recurrence rate of calcium-oxalate stones by more than 80% (uncontrolled trial). The mechanism of action is not known.
Botanical Therapeutics: 

· Amni visnaga, Hydrangea:  help dilate the ureter to pass stones 120 gtt combination aa, min. tid (Mitchell)

Renal Cell Carcinoma

The classical triad of renal cell carcinoma is gross hematurea, flank pain and a palpable mass.  However, this triad only occurs in 10-15% of patients and is frequently a manifestation of advanced disease.
� Discussion with Molly Linton, ND, 2001





� Discussion with Molly Linton, ND, 2001





