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Chapter 29 HTN and Vascular Disorders of the Kidney
I.  HTN and Vascular Disorders of the Kidney

A.  Arterial HTN
1.  general

a.  genetic predisposition

b.  environmental factors

1.  obesity

2.  alcohol

3.  sedentary lifestyle

4.  Na intake

5.  BCP

6.  estrogens

7.  medications

c.  there is a strong connection between blood pressure and morbidity and mortality

2.  Classifications of BP

a.  Normal BP= <130 / <85

b.  High normal BP= 130-139 / 85-89

c.  HTN BP= >140 / >90

1.  mild HTN= 140-159 / 90-99

2.  moderate HTN= 160-179 / 100-109

3.  severe HTN= 180-209 / 110-119

*****
4.  very severe HTN= >210 / >120
3.  Diagnosis

a.  average of 2 readings on two separate visits

b.  >140 / >90 in adults

c.  >120 / >80 in children and pregnant women

d.  isolated systolic HTN (ISH)= >160 / <90

1.  correlated w/ increased morbidity

4.  prevalence

a.  blacks more affected than whites

b.  prevalence increases w/ age

c.  more common in men up to age 50

d.  more common in women after age 50

5.  Cause 

a.  99% its idiopathic

6.  assessment of pt. w/ HTN

a.  Hx

1.  any predisposing factors (alcohol, diet, sedentary lifestyle, family Hx)

b.  medication Hx (are they or were they taking BCP)

c.  Physical exam

1.  focus on end organ damage

a.  eye problems (hypertension retinopathy)

1. graded from 1-4

a.  grade 1= copper wiring

b.  grade 2= nicking

c.  grade 3= hemorrhages

d.  grade 4= papilledema

b.  CHF

c.  peripheral vascular dz.- problems w/ circulation

d.  neurologic exam- signs of previous stroke

d.  labs

1.  electrolytes- 

a.  why check electrolytes?

1.  to see signs of a secondary cause behind the HTN

2.  to get a baseline

2.  BUN/Creatinine  

a.  why check BUN/Creatinine?

1.  may indicate end organ damage of the kidneys

2.  to get a base line

3.  UA

a.  why check the urine?

1.  to see if there is any evidence of renal failure already

4.  Glucose/ lipids

a.  why check glucose/lipids?

1.  to assess their other risk factors for heart dz.

5.  EKG

a.  why do EKG?

1.  see if there is any evidence of LVH

2.  see if they have a conductive problem

3.  check heart rate

6.  Echo

a.  why do Echo?

1.  see if there is evidence of LVH

e.  accelerated HTN

1.  when the diastolic BP is greater than 120

2.  maybe asymptomatic

3.  if its associated with acute typical findings than the pt has HTN emergency

a.  typical findings

1.  neurological findings (encephalopathy)

B.  Secondary causes of HTN (1-5%)

1.  who's at risk for secondary HTN

a.  young (<30 yo)

b.  old (>55 yo)

c.  pt. that has BP that is difficult to manage

d.  pt. that has sudden increase in BP after years of having stable BP on their meds

2.  Causes of secondary HTN

a.  Renovascular HTN

1.  general

a.  causes stenosis of the renal artery > increase in renin release > increase 




in angiotensin > vasoconstriction > increase aldosterone > Na retention> 




increase volume > increase BP

2.  what causes the stenosis

a.  2/3 atherosclerosis- more common in elderly

b.  1/3 fibromuscular  hyperplasia- occurs in young white females

3.  symptoms

a.  renal bruits (in 20% of pt. w/ renovascular HTN)

b.  hypokalemia- due to Na being reabsorbed (because of increase in 




aldosterone).  If Na is being reabsorbed then K and H have to be secreted 




to keep the electron charge balance.

c.  metabolic alkalosis- due to Na being reabsorbed (because of increase 




in aldosterone).  If Na is being reabsorbed then K and H have to be 




secreted to keep the electron charge balance

4.  diagnosis

a.  ultrasound- check for asymmetry in kidney size

b.  captopril and nuclear medicine scan- test of choice

1.  see decrease flow due to stenosis of renal artery

 




c.  angiogram- definitive diagnosis is confirmed by this

5.  treatment


a.  angioplasty- ballooning

b.  place stent in to prevent restenosis

b.  steroid excess
1.  mainly aldosterone

a.  increase aldosterone> increased Na reabsorption > increase volume > 




increase BP

b.  increase aldosterone> increased Na reabsorption> increase in H and K 




secretion> hypokalemia and metabolic alkalosis 

2.  aldosterone can be increased because of the adrenal gland

a.  what causes adrenal gland to produce more aldosterone?

1.  adenoma

2.  bilateral adrenal hyperplasia

3.  screening

a.  check plasma renin levels

1.  if too much aldosterone is being made somewhere else

a. plasma renin levels will be low

2.  if too much aldosterone is being secreted due to renin 

a.  plasma renin levels will be high

4.  diagnosis

a.  CT scan of adrenal glands

5.  treatment

a.  excise adenoma out

b.  aldosterone antagonists- if problem is w/ hyperplasia of the adrenals

c.  Pheochromocytoma
1.  tumor of the adrenals or the SNS

a.  adrenal tumor produces

1. epi

2. nor-epi

b.  SNS

1. nor-epi

2.  Nor-epi

a.  Increase BP

b.  Increase peripheral resistance

3.  symptoms

a.  flushing

b.  headache

c.  palpitations

d.  hyperhidrosis

4.  diagnosis

a.  24hr urine nor-epi

1.  high in pheochromocytoma

b.  CT scan of the adrenals

C. Treatment of HTN

1.  Goal

*****
a.  Reduce morbidity and mortality due to the cardiovascular consequences of HTN

b.  Reduce BP to below 140/90

2.  Treatment

a.  Non pharmacological

1.  always the initial treatment of pt. w/ HTN

2.  modifications

a.  Reduce Na intake (<4g/day)- reduce volume > decrease BP

b.  Reduce Alcohol intake

c.  Reduce weight

d.  Reduce stress

e.  Eat a balanced diet

f.  Exercise

b.  Treatment algorithm

1.  steps

step 1= lifestyle modifications

       inadequate response

step 2= lifestyle modifications + drugs (diuretics and beta blockers are 




             first line drugs)

       inadequate response

step 3 = increase dose or add 2nd agent from different class or substitute 




              another drug

       inadequate response

step 4 = add a 3rd drug (diuretics should be one of the 3 drugs)

c.  Treatment must be individualized for the pt.

1.  Blacks-  respond better to Calcium channel blockers than to beta blockers

a.  Rx.  either diuretics or Calcium channel blocker or both

2.  pt. w/ angina and HTN-  Beta blockers are better for them than diuretics

a.  Beta blockers will both treat their HTN and heart dz.

b.  if a second drug is needed Calcium channel blockers are a good choice

3.  pt. w/ DTM and HTN-  Ace Inh. are good choice of drug 

a.  help decrease chances of nephropathy and help w/ HTN

4.  elderly pt.-  diuretics and Calcium channel blockers are a good choice

a.  Beta blockers cause depression and fatigue

d.  consideration for treatment

1.  side effects of the drugs

2.  cost of the drugs

e.  pharmacological 

1.  Diuretics
a.  general

*****
1.  first line therapy along w/ Beta blockers

2.  good add on drug also


3.  have been shown to reduce morbidity and mortality in HTN

b.  types

1.  thiazide (works on proximal tubule)

2.  lasix (works on the loop of henle)

c.  mechanism of action

1.  prevent tubular Na absorption

d.  side effects

1.  hypokalemia

2.  hyperuricemia-(lasix)- makes pts. more prone to gout

e.  Rx

1.  thiazide is used more in pt. w/ HTN than lasix

2.  lasix is used more in pt. w/ chronic renal failure than thiazide

3.  lasix is used more in pt. w/ CHF than thiazide

4.  give pt. oral K to try to prevent hypokalemia

5.  HCTZ (thiazide diuretic) 25-50mg PO qd

2.  K sparing diuretics
a.  types

1.  spironolactone (works on the distal tubule)

b.  mechanism of action

1.  prevent aldosterone release

c.  side effects

1.  hyperkalemia-  no aldosterone being released > no Na 





absorption > no exchange of K and H for Na > build up of K> 





hyperkalemia

d.  Rx

1.  avoid giving to pt. w/ marked renal failure

2.  works good w/ thiazide





a.  their side effects cancel each other out

3.  Adrenergic Inhibitors 
a.  general

1.  have both alpha and beta adrenergic receptors

2.  both are important in vasoconstriction

b.  types

1.  central (clonidine)

2.  peripheral (Guanethidine)

3.  beta (propanolol)

4.  alpha 1 (prazoin)

5.  combined alpha and beta (labetalol)

c.  individual types

1.  clonidine (central)

a.  not a first line drug

b.  Rx

1.  #1 oral drug used for HTN emergencies

2.  also comes in a patch (good for 7 days)

c.  side effects

1.  decrease urine out flow

2.  drowsiness

3.  fatigue

d.  precautions

1.  causes rebound HTN

2.  use w/ caution in elderly

2.  Guanethidine (peripheral)

a.  not Rx too much 

b.  effects

1.  periphral vasodilator

c.  side effects

1.  orthostasis

d.  precautions

1.  use w/ caution in elderly

a.  stand up> orthostasis> fall down> 








break hip> not good

3.  propanolol (beta blocker)

a.  types

1.  beta 1 blockers

2.  beta 2 blockers

a.  cause vasoconstriction in 








pulmonary vasculature







b.  side effects

1.  bradycardia

2.  fatigue

3.  insomnia

4.  depression

5.  worsening of lung dz (asthma)

c.  effects

1.  decrease heart rate

2.  decrease contractility

d.  contraindications

1.  asthma pts.

2.  COPD pts.

3.  depressed pts.

4.  pts. w/ CHF

5.  pts. w/ heart blocks

e.  good med for

1.  young pts.

2.  angina pts.

3.  MI pts.- reduce mortality in pts. w/ MI

f.  other uses of beta blockers

1.  migraine headaches









2.  hyperthyroidism

4.  prazosin (alpha blocker)

a.  second or third line drug

b.  good med for

1.  pts. w/ BPH

c.  effects

1.  vasodilator

2.  effects wear off w/ time

d.  side effects

1.  orthostasis (severe)

e.  precautions

1.  Rx w/ caution in elderly (orthostasis)

a.  Rx meds for bed time

5.  labetalol (combined alpha and beta)

a.  not Rx often

6.  hydralazine and minoxidil (pure vasodilators)

a.  not Rx often

b.  other uses of minoxidil

1.  Rx for hair loss (Rogaine)

c.  good med for

1.  pregnant women (hydralazine)

 d.  effects

1.  vasodilation


2.  effects wear off w/ time

e.  side effects

1.  tachycardia

*****
2.  lupus like reaction (hydralazine)

a.  + ANA test

7.  Nifedipine/ diltiazem/ verapamil (Calcium Channel blockers)

a.  types

1.  verapamil- slows heart rate

a.  good in diabetic pts.

b.  good in SVT pts.

c.  side effects

1.  slows HR

2.  constipation

2.  diltiazem (Cardiazem)- minimally slows 







the HR

a.  good in SVT pts

b.  good in angina pts.

c.  not too many side effects

3.  Nifedipine (procardia)- potent vasodilator

a.  side effects (due to vasodilation)

1.  headache

2.  flushing

3.  non-pitting edema

b.norvasc- new type of nifedipine

1.  less vasodilation

2.  better for angina than 









nifedipine

8.  Captopril/ vasotec/ zestril/ altace/ lotensin (ACE inhibitors)

a.  effects

1.  inhibit angiotensin II production

b.  side effects

1.  cough- dry cough

a.  more common in men

b.  if it appears take pt. off ACE Inh.

2.  rash

3.  neutropenia

4.  angioedema

*****
5.  hyperkalemia- works good w/ thiazide 







diuretics (K effects cancel each other out) 

6.  hyperuricemia- make pts. more prone to 







gout

7.  may worsen renal funx. in chronic renal dz

c.  good meds for

1.  diabetic pts.- decrease diabetic 








nephropathy

2.  CHF pts.- reduce preload and afterload

3.  MI pts.- reduce mortality in pts. w/ MI

9.  Losartan (Angiotensin receptor blockers)NEW

a.  side effects 

1.  rash 

2.  hyperkalemia- works good w/ thiazide 







diuretics (K effects cancel each other out) 

3.  NO COUGH like ACE Inh.

b.  effects

1.  inhibit angiotensin I binding w/ 







angiotensin II

c.  good meds for 

1.  diabetic pts.- decrease diabetic 








nephropathy

2.  CHF pts.- reduce preload and afterload

3.  MI pts.- reduce mortality in pts. w/ MI

D.  Vascular Biology
1.  general

a.  Endothelial cells-  inner vascular lining

1.  functions

a.  regulate vascular tone- by prostacyclin

b.  responsible for initiation of coagulation cascade

c.  regulate cell growth- by platelet-derived growth factor

2.  endothelial cells are the regulators and the underlining smooth muscle is the 



effector

a.  the underlining smooth muscle responds to the regulatory effect of the 




endothelial cells

1.  examples

a.  endothelins released from endothelial cells> 






constriction of the vascular tissue

b.  relaxin released from endothelial cells> dilation of 






the vascular tissue

E.  Renal Artery Occlusion
1.  caused from

a.  plaque

1.  from clot- seen in cases of blunt trauma

2.  from surgical manipulation of renal artery

3.  from embolus- seen in pts. w/ atherosclerotic vascular dz.  

b.  fibromuscular dysplasia

2.  Renal Artery Occlusion leads to 

a.  renovascular HTN




3.  symptoms

a.  acute/ chronic worsening of renal function

b.  HTN that is difficult to control

4.   diagnosis

a.  nuclear renography- by captopril

b.  vascular arteriogram- if occlusion is suspected

5.  treatment

a.  surgical embolectomy- cut out the embolus

b.  bypass- bypass the occlusion

c.  angioplasty- ballooning into the artery

d.  thrombolytic agents (streptokinase, t-PA)- if thrombus is suspected

F.  Arterioles and Microvasculature
1.  caused from

a.  secondary from systemic dz.

b.  initiated by vascular injury

1.  Vascular injury > damages the endothelial cells > endothelial cells try to fix 



themselves by releasing hormones and cell proliferating > regulation is messed 



up>  vascular damage

c.  associated w/ HTN- due to renin being activated by the afferent arteriole

2.  different dz. processes

a.  Atheromatous embolization

1.  caused from a plaque in the Aorta

a.  There is a plaque in the Aorta > pt. gets a aneurism repaired> dislodge 




the plaque> causes an embolus being thrown to the renal system and 




other organs

b.  Benign nephrosclerosis

1.  slow process of vascular sclerosis which leads to ischemia

a.  not enough blood is being delivered to the glomerulus> glomerulus 




dysfunction> renal dz.

2.  associated w/ HTN

a.  HTN > damage to the tiny vessels in the afferent arterioles that supply 




the kidney> ischemia> renal failure

3.  symptoms

a.  decrease in GFR

4.  treatment

a.  control BP

c.  Malignant nephrosclerosis

1.  In pts. that have accelerated HTN(diastolic BP >120)

2.  vessels actually necrosis (die)> ischemia> renal dz.


3.  symptoms

a.  diastolic BP >120 

4.  prognosis

a.  pt. progress to renal failure

5.  treatment

a.  lower diastolic BP to app. 100 then lower it gradually (few days) to 80

b.  initially their renal function will worsen but it will improve as regular 




renal blood flow is established 

d.  Scleroderma

1.  cause (unknown)

a.  connective tissue dz. 

2.  affects

a.  several organs (including kidneys)

3.  initial symptoms

a.   renal arterioles proliferating

e.  Hemolytic uremic syndrome(HUS) and thrombotic thrombocytopenic purpura (TTP)

1.  thrombotic disorders

2.  associated w/

a.  hemolytic anemia- destruction of the RBC

b.  thrombocytopenia- low platelet count

3.  hemolytic uremic syndrome

a.  seen in 

1.  children after a viral infection- RBC are destroyed

2.  young women that have just started BCP or just had a baby

b.  treatment

1.  Children usually recover w/o treatment

2.  adults- some recover and some progress to renal failure

a.  treated w/ plasma exchange

b.  treated w/ steroids

G.  Renal Vein Occlusion

1.  general

a.  thrombotic event

b.  occurs upto 30% of cases w/ nephrotic syndrome- due to lower ECV> slower blood 


flow> more prone to blood clots

2.  affects

a.  in pts. w/ membranous nephropathy

b.  infants w/ severe volume depletion (diarrhea)

3.  symptoms

a.  usually asymptomatic

4.  presentation

a.  acute pulmonary embolism

b.  infarction- distal organ from thrombus not getting blood> infarction

c.  acute renal dysfunction- due to occlusion by thrombus

5.  diagnosis

a.  ultrasound

b.  renal venography- for definitive diagnosis

6.  treatment

a.  thrombolytics (streptokinase, t-PA)

b.  anti coagulants (ASA, Coumadin, Heparin)


 

Chapter 30 Acute Renal Failure
I.  Acute Renal Failure

A.  General

1.  abrupt (minutes to days) decrease in renal function 

2.  enough decrease to cause waste buildup in body (increase in BUN and Creatinine)

3.  typically diagnosed by exclusion



B.  Causes of ARF

1.  causes can be 

a.  pre-renal

b.  intrinsic renal

c.  post-renal

2.  Pre-renal  

a.  general

1.  problem w/ the blood flow to the kidneys

b.  ways to get pre-renal problems

1.  Absolute decrease in effective blood volume (not enough blood in the 



circulation)

a.  hemorrhage

b.  skin losses (burns, sweating)

c.  GI losses (diarrhea, vomitting)

d.  renal losses (diuretics)

e.  fluid pooling (blisters from burns)

2.  Relative decrease in blood volume (decrease in effective circulating volume)

a.  CHF

b.  sepsis

c.  liver dz.

d.  anaphylaxis

3.  Arterial occlusion (blood can't get to the kidneys because of a obstruction)

a.  thromboembolism 

3.  intrinsic renal

a.  ways to get intrinsic renal problems

1.  Vascular problem 

a.  malignant HTN

b.  vasculitis

2.  Acute glomerulonephritis

a.  post-infectious glomerulonephritis

b.  anti-basement antibody membrane dz.

3.  Acute interstitial nephritis

a.  drug associated (ATB)

*****
4.  Acute tubular necrosis

a.  ways to get tubular necrosis

1.  ischemia of the kidney itself

a.  hypotension

2.  Nephrotoxic 

a.  exogenous

b.  endogenous

4.  post-renal

a.  ways to get post renal problems

1.  Obstruction of collecting system (urine can't get out)

a.  bladder outlet obstruction 

1.  BPH in males

2.  tumor in females

b.  bilateral ureteral obstruction 

B.  Diagnostic evaluation of the pt.

1.  acute azotemia during hospitalization

note: Azotemia means a rise in BUN or Creatinine or Both

a.  general


1.  prerenal acute renal failure is the most common cause of acute renal 



failure

2.  acute tubular necrosis is most common intrinsic cause of acute renal 



failure

2.  chart review, HX, and PE

a.  steps to take in approaching a pt. w/ acute renal failure

1.  review record

a.  check past Hx

b.  drug Hx

c.  past medical Hx

d.  past surgical Hx

e.  look for anything that would help you diagnose ARF (remember acute 




renal failure is often diagnosed by exclusion)

2.  Physical examination also evaluate hemodynamic status

a.  clues that indicate that pt. needs fluids

1.  decreased weight

2.  decreased extracellular volume

3.  orthostasis

4.  decrease in jugular venous pulse

b. clues that indicate that pt. has decreased ECV

1.  pulmonary rales

2.  peripheral edema

3.  ascites

c.  clues that indicate that pt. has outlet obstruction


1.  distended bladder

2.  big prostate on DRE 



3.  Urinalysis including sediment

a.  check urine volume

1.  pt. w/ ARF make less urine than normal (<400 ml/day)

2.  anuria would suggest obstruction

b.  check urine sediment

1.  acute tubular necrosis sediment exam

a.  urine looks brown

b.  granular casts present

c.  renal epithelial cells present

2.  pre-renal ARF sediment exam

a.  elevated specific gravity (1.030)

b.  hyaline casts present

4.  check urinary indices

a.  pre-renal azotemia

1.  low urine Na (<20)

2.  elevated urine creatinine (>40)

*****
3.  BUN/creatinine ratio is >20:1

b.  Acute tubular necrosis

1.  high urine Na (>20)

2.  decreased urine creatinine (<40)

*****
3.  BUN/creatinine ratio is  20:1

5.  bladder catheterization

a.  tells you how much urine volume they have

6.  fluid-diuretic challange

a.  if the pt. is fluid overloaded (CHF, edema) give them diuretics

b.  if the pt. has prerenal azotemia from decrease in effective blood 




volume (hemorrhage, etc.) give them fluids. 

7.  treat pts. complications

a.  example of complications of ARF

1.  fluid overload (kidney can't handle the fluid effectively)

2.  hyperkalemia

3.  Indications that you need other diagnostic tests to confirm a dx

a.  indicated when

1.  if diagnosis is uncertain

2.  if findings make pre-renal azotemia and ATN unlikely (anuria= obstruction)

3.  if oliguria presists beyond 4 wks

b.  other diagnostic tests 

1.  ultrasound

2.  renal biopsy (rarely done in acute renal failure)

4.  differences between acute and chronic renal failure

feature

ARF


CRF

1. previous Hx
normal renal function
prior hx of eleveated BUN/creatinine


2. kidney size
normal kidney size
small kidney size

3. bone film
normal 


may show evidence of renal osteodystrophy

4. Hgb/Hct
normal


anemia is frequently present

C.  Management of pt. w/ acute tubular necrosis

1.  pathogenesis of acute tubular necrosis

a.  not a necrotic event

b.  decrease in renal blood flow (hypotension) or are exposed to a nephrotoxic agent in their 


initiating episodes

2.  finding in pt. w/ acute tubular necrosis

a.  lose about 1/2 lb./day

b.  increasing BUN

c.  decreasing bicarbonate 

d.  increase in K (sometimes)

1.  hyperkalemia in acute tubular necrosis is life threatening

a.  urgent intervention is needed

2.  diagnosis of hyperkalemia

*****
a.  EKG

1.  tall, peaked T waves

2.  widened QRS complex

3.  cardiac arrythmias

*****
3.  hyperkalemia is the most common biochemical abnormality responsible for 



death in pts. w/ acute tubular necrosis.

4.  treatment:  consider dialysis

e.  mild acidosis

1.  treatment: in presence of hyperkalemia consider dialysis

3.  complications w/ acute tubular necrosis

a.  often see uremic manifestations, such as

1.   Metabolic

a.  Hyperkalemia

b.  Hypocalcemia

c.  Hypermagnesemia

d.  Hyperuricemia

2.  cardiovascular

a.  pericaditis

b.  arrhythmias

3.  neurologic (from urea in blood stream)

a.  coma

b.  siezures

c.  somnolence

4.  hematologic

a.  anemia

b.  coagulation problems

5.  GI (urea in blood makes you sick)

a.  vomitting 

b.  nausea

*****
6.  Infections

a.  main cause of death in pt. w/ acute tubular necrosis, despite vigorous 




dialysis

4.  indications for dialysis


a.  severehyperkalemia unable to be managed effectively

b.  severe acidosis unable to be managed effectively

c.  fluid overload 

d.  if the BUN is rising >20mg/dl per day (magic BUN # is 100 mg/dl)

5.  prognosis for acute tubular necrosis

a.  oliguria phase lasts 1-2 wks

b.  diuretic phase follows the oliguria phase 

1.  1/4 to 1/3 of pt. die at this phasemainly from complications (sepsis)

c.  mortality rate in ATN is 50%

d.  the people that survive return to normal renal function

6.  prevention 

a.  recognize pts.that are at risk for ATN (surgery, sepsis, hypotension) and treat them 


accordingly 

D.  Specific causes of acute renal failure
1.  Nephrotoxic agents

a.  Exogenous nephrotoxins

1.  radiographic contrast agents

2.  amnioglycosides (gentamicin)

3.  NSAIDS

4.  cisplatin

5.  ethylene glycol toxicity (antifreeze ingestion)

6.  ACE inhibitors

b.  Endogenous nephrotoxins

1.  rhabdomyolysis 

2.  hyperuricemic acute renal failure 

3.  hepatorenal syndrome

2.  Acute renal failure related to pregnancy

3.  Exogenous nephrotoxins

a.  Radiographic contrast agents

  


b.  amnioglycosides (gentamicin)

1.  keep pt. in therapeutic range

c.  NSAIDS

1.  three patterns seen w/ NSAIDS

a.  acute renal failure

1.  decrease renal blood flow (direct effect from prostacycline)

2.  leads to prerenal azotemia

3.  associated conditions (conditions in which there is decreased 





blood flow to begin w/)

a.  CHF

b.  liver dz.

c.  renal dz.

d.  volume depletion

b.  Hyperchloremic metabolic acidosis

1.  decrease in renin/aldosterone production

2.  leads to 

a.  increase in K

b.  increase in Cl

c.  decrease in CO2

3.  associated conditions

a.  interstitial renal dz

c.  acute interstitial nephritis


1.  lymphocytic infiltration of the renal interstitium

2.  leads to acute renal failure w/ or w/o proteinuria

d.  cisplatin (chemotherapy drug) 

1.  keep pt. hydrated if they are on this drug

e.  ethylene glycol 

1.  don't drink antifreeze

f.  ACE inhibitors

1.  causes

a.  loss of autoregulation of renal blood flow and GFR

b.  problems seen in pts. w/ previous hx of renal artery dz.

4.  Endogenous Nephrotoxins

a.  rhabdomyolysis (breakdown of muscle)

1.  what causes it

a.  cholesteral lowering drugs (lipitor)

b.  alcohol abuse

c.  muscle compression


d.  seizures

e.  drugs

2.  symptoms

a.  myalgia

b.  dark urine (brown)

c.  elevated creatine phophokinase (enzyme released from muscle 




breakdown)

3.  treatment

a.  keep pt. well hydrated

b.  hyperuricemia (high uric acid in serum)

1.  affects usually chemo patients after cytotoxic therapy

c.  hepatorenal syndrome

1.  kidney failure due to severe liver dz.

2.  closely resembles prerenal failure

3.  liver can't make any albumin > changes plasma oncotic pressure> fluid moves 



into the interstitium

5.  Acute renal failure related to pregnancy

a.  first trimester

1.  associated w/ septic abortion

b.  third trimester

1.  associated w/ 

a.  pre-eclampsia

b.  uterine bleeding in abruptio placentae 

Blood loss due to the above listed > hypotension > ischemia > acute renal failure

c.  post partum acute renal failure (AKA postpartum hemolytic uremic syndrome)

1.  associated w/

a.  HTN

b.  75% have miroangiopathic hemolytic anemia

2.  occurs

a.  from 2-5 weeks postpartum

3.  prognosis

a.  death

Chapter 31 Chronic Renal Failure
I.  Chronic Renal Failure

A.  General

1.  Definition- progressive, irreversible loss of renal function

a.  loss of >75% of GFR

2.  diagnosis- by biopsy

3.  seen along w/ these diseases.

a.  DTM 

36%

b.  HTN


30%

c.  glomerulonephritis
12%

B.  Adaptation to nephron loss

1.  mechanism of action

a.  initial insult > increase in nephron filtration and pressure > glomerulosclerosis > ESRD

b.  initial insult > mesangial proliferation > mesangial sclerosis > ESRD

c.  initial insult > interstitial inflammation > interstitial fibrosis > ESRD

2.  Management of Chronic renal failure

a.  Diet

1.  restrict protein

2.  restrict Na

b.  HTN

1.  control BP aggressively

2. ACE inhibitors + Calcium Channel blockers are a good combo

3.  Management of reversible causes of acute deterioration of renal function

a.  reversible causes of acute deterioration of renal function

1.  decreased renal perfusion

a.  overdiuresis

b.  heart failure

c.  third spacing

2.  obstruction

3.  infection

a.  UTI

b.  sepsis

4.  nephrotoxins

b.  avoid toxic drug effects

1.  avoid usage

a.  aspirin 

b.  tetracycline

c.  sulfonylureas

d.  lithium

2.  reduce dosage in 

a.  digoxin


3.  little or no effects on renal system

a.  erythromycin

C.  Clinical Manifestations of Renal Failure
1.  Uremic syndrome

a.  urea in the system

1.  symptoms

a.  fatigue

b.  nausea

c.  vomiting

d.  HA

b.  specific manifestations of uremia

1.  Cardiovascular effects

a.  get cardiovascular effects from:

1.  HTN

2.  fluid retention

b.  can cause

1.  LVH


2.  dilation

3.  systolic dysfunction


4.  diastolic dysfunction

5.  pericarditis

2.  GI dz (earliest and most common signs of the uremic syndrome)

a.  symptoms

1.  loss of appetite

2.  nausea

3.  vomiting

4.  GI bleeding

5.  PUD

3.  Neurologic manifestations

a.  symptoms

1.  lethargy

2.  irritability

3.  sensory neuropathy

a.  stocking/glove syndrome

4.  Musculoskeletal manifestations

a.  symptoms

1.  renal osteodystrophy

2.  hyperparathyroidism

b.  treatment

1.  hyperparathyroidism

a.  phosphate binders, calcium supplementation, 1,25 






vit. D, w/ dialysis can help control 






hyperparathyroidism 






5.  Hematologic effects

a.  symptoms

1.  progressive deficiency of erythropoietin as renal mass 





declines

6.  Endocrine abnormalities

a.  symptoms

1.  impotence

2.  amenorrhea

3.  sterility

4.  decreased  plasma levels of testosterone

7.  Metabolic disorders in uremia

a.  symptoms

1.  decreased insulin requirement

a.  due to increased 1/2 life of exogenously 






administered insulin

8.  Dermatologic manifestations

a.  symptoms

1.  retained urochrome

a.  goldish/ brownish color of skin

2.  itching

9.  Treatment of ESRD

a.  current criteria

1.  dialysis if GFR is  15 ml/min for diabetics

2.  dialysis if GFR is < 10 ml/min for nondiabetics

3.  unless pt. has

a.  volume overload resistant to diuretics

b.  acidosis

c.  persistent hyperkalemia

d.  encephalopathy

4.  these pt. should be started on dialysis immediately

10.  Dialysis


a.  Hemodialysis

1.  requirements of pt.

a.  3 1/2 hrs of dialysis 3x a week

b.  aggressive dietary modifications 

2.  cons

a.  dietary modifications are hard to follow

b.  pt. is susceptible to infection

b.  Peritoneal Dialysis
1.  Pros

a.  doesn't require stringent dietary restrictions

b.  can be done at home

2.  cons

a.  infections (peritonitis)

1.  treat w/ ATB

b.  fungal peritonitis 

1.  treat w/ removing catheter

c.  hard to do on obese pts.

D.  Kidney Transplantation
1.  Cadaver vs. Live Donor

a.  living donor 

1.  advantages

a.  better tissue match

b.  less drugs for immunosuppression

c.  less waiting time for transplant

2.  disadvantages

a.  operation risk

b.  cadaver donor

1.  advantages

a.  available to anyone

b.  other organs also available

2.  disadvantages

a.  tissue match not as similar

b.  longer waiting time

2.  Immunosuppressant drug therapy

a.  aimed at disrupting the lymphocyte cell cycle (T cells)

b.  Cyclosporien

1.  general


a.  20% increase in cadaveric kidney survival in the first year

c.  acute rejection (incidence is high between 2nd - 12th week post transplant)

1.  clinical symptoms of acute rejection

a.  tenderness at graft site

b.  increase in serum creatinine

c.  oliguria

d.  post transplant infection 

1.  pt. is susceptible to infections 

a.  reasons

1.  immunosuppressed by immunosuppressant drugs

2.  foreign organ 

b. what kinds of infections

1.  viral 


2.  bacterial


3.  fungal


4. other opportunistic infections

e.  post transplant malignancy

1.  skin malignancy- highest malignancy in transplant population

2.  kaposi's sarcoma- also seen in transplant hosts

