ACUTE KIDNEY INJURY (AKI)

e AKlis characterized by an abrupt decrease in renal function over hours to days, resulting in:
(1) accumulation of nitrogenous waste products, BUN and creatinine (azotemia), and
(2) the inability to maintain and regulate fluid, electrolyte, and acid-base balance.

e Treatment goals include preventing complications of AKI (e.g., hyperkalemia) and reversing the
decline in kidney function to prevent progression to CKD.

AKl is defined as a functional or structural kidney abnormality that manifests with the following indices:

(1) anincrease in sCr of 0.3 mg/dL or greater

within 48 hours, OR L/ UITREFR B KDIGO ACUTE KIDNEY INJURY
(2) anincrease in sCr of 1.5 or greater times CLASSIFICATION
baseline within 7 dayS OR STAGE SERUM CREATINIME URINE QUTPUT
! 1 1.5-1.9 times baseline .5 mL/ kg /hr for 612 he
(3) UOP (urine output) < 0.5 ml/kg/hour for 6 hrs OR | q N i
_ O“guria (UOP < 400 ml/day) 0.3 meg/dL. (2265 pmol/L) increase
. 1 2.0-12.9 times bascline <0.5 mL/kg/hr for 212 hr
- anuria (UOP <50 ml/day) 3 1.0 times baseline <03 mL/kg/hr for 224 hr
1] OR
The StageS Of AKI (i.e., KDIGO CIaSSiﬁcation) depend :‘u,,;r..lal.._l in serum creatinine fo Anuaria for 212 hr
; 4.0 mg dl (23536 pmol /L)

on the degree of kidney dysfunction, based on sCr
levels and reduction in UOP (up to anuria).

Causes of Acute Kidney Injury (AKI)
The causes of AKI are divided into 3 anatomic Acute Kidney Injury
categories: (1) prerenal, (2) intrinsic, (3) postrenal |

! ! }

|. Prerenal Azotemia Prarenal Intrinsic Postrenal
(B0-70%) (25-40%) {5-10%)
e most common cause of AK| (60-70%) |
e caused by kidney hypoperfusion due to l l l
hypovolemia (bleeding, sepsis, over-diuresis) clllil?::::y e e i Er”;‘f;;imm
or due to reduced renal perfusion (CHF, (80-90%) (5-10%) {<5%)
sepsis, NSAIDs, ACEi, ARBs) l l
e NSAIDs reduce glomerular perfusion by Ischemia and inflammation Toxins
.. . (sepsis, surgery. Direct: amineglycosides,
constricting afferent arterioles and RAS hypoperfusion] cis-platinum
blockers (ACEi’s, ARBs) reduce glomerular sl s
perfusion by dilating efferent arterioles.
Il. Intrinsic Causes of AKI Pathophysiology of Prerenal AKI

e Intrinsic AKl is subdivided into 3 categories: tubular
disease, interstitial disease, and glomerular disease.

(1) Tubular: Acute Tubular Necrosis (ATN) — (80-90%) T
e ATN is the most common cause of intrinsic AKI Sty \SADS it i
and is usually caused by ischemia and
nephrotoxins.
e ischemia may be caused by hypotension,
hypovolemia, septic shock = hypoperfusion
of kidneys > ATN
e nephrotoxins may cause direct tubular
toxicity or vasoconstriction of renal vessels,
or both.

Blunted by ACE Inhibitors/ARBs that
inhibit Angiotensin Il production

Both mechanisms may be overcome by severe hypavolemia



e nephrotoxins (cont.)

- Aminoglycosides, vancomycin, chemo agents --> cause direct tubular toxicity.
- NSAIDs, cyclosporin --> constrict afferent arterioles --> reduce glomerular perfusion.
- RAS blockers (ACEi’s, ARBs) --> dilate efferent arterioles --> reduce intraglomerular

hydrostatic pressure.

- Radiographic contrast-induced nephrotoxicity (CIN) appears to be caused by both,
renal vasoconstriction and direct

nephrotoxic effects --> ATN.

- CIN risk factors include: DM,
CKD, CHF, age, concomitant use

of other nephrotoxic drugs
(NSAIDs, RAS blockers)

- CIN prophylaxis: 1-3 ml/kg (500-
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(2) Interstitial: Acute Interstitial Nephritis (AIN)

or Acute Tubulointerstitial Nephritis (TIN) — (5-10%)

TIN is characterized by inflammation and interstitial edema, mainly caused by drugs (70%):
penicillin, cephalosporins, sulfonamides, diuretics, allopurinol, and NSAIDs.
TIN may also be caused by bacterial infections (e.g., pyelonephritis), viral infections, and
immunologic disorders (e.g., Lupus).
Treatment consists of supportive measures:

¢ infections --> initiate antimicrobial / antiviral therapy

e drug-induced AIN --> removal of offending drug

e immunologic disorders (e.g., Lupus) = initiate a short 2-week course of corticosteroid

taper with prednisone, starting with 1 mg/kg (60 mg) x 3 days ....
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[

Treat the cause
(eg: withdraw offending drug, treat infection)

I

« Supportive care
+ Close observation

¥ ¥
Improvement No imprpvement in1 _week or
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(3) Glomerular: Acute Glomerulonephritis (5%)

GLOM ERU LONEPHRITIS

e The pathogenesis of GN includes infectious
agents (e.g., streptococcus) or deposition of
immune complexes in autoimmune diseases
such as SLE (systemic lupus erythematosus)

- inflammation - decreased GFR.

e GN is characterized by hypertension,
proteinuria, hematuria, oliguria (UOP < 400
ml/day).

e GN is diagnosed with a renal biopsy.

e Treatment generally involves the use of
corticosteroids treatment with prednisone in a
2-week tapering schedule.

Antigen-Antibody
Complex in Glomeruli
Causing:

- Inflammation
- 4 Glomerular

Filtration
Rate

[ll. Postrenal Acute Kidney Injury (5-10% of AKI)

Postrenal AKl is due to obstructed urinary flow and can be detected

with renal ultrasound

Postrenal AKl includes benign prostatic hypertrophy (BPH), prostate

cancer, cervical cancer, nephrolithiasis.
BPH can be corrected by placement of a bladder catheter

Neoplastic process usually requires ureter stenting or placement of

a percutaneous nephrostomy tube.

1 g
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e Postrenal AKI usually resolves rapidly after the obstruction has collection
been removed. bag
Treating Complications of AKI: Hyperkalemia .
EZTTCRERTA Causes of Hyperkalemia
e Management of hyperkalemia depends on its Pueudobyperkalemia Toumiquet use
severity and clinical symptoms. S
Leukncytoss
e Patients with AKl and K > 6.5 or those with Tirombappest
o Intracellular bo extraced- Acidasis”
symptoms of hyperkalemia (i.e., muscle Tulae petasshum shift Heavy essice
weakness, paralysis, cardiac conduction -Blockade
" . . Insulin deficency
abnormalities, cardiac arrhythmias) should be Bgals Invedaicn
treated urgently. Hyperkalemdc periodic paralysis
Potassium boad Patassium supplements
e Patients with AKI and K > 5.5 should also be Fotassium-rich foods
. ) . . I potassium
treated urgently if there’s ongoing tissue R e i g
breakdown (rhabdomyolysis) or ongoing K Transfusion of aged Blood
H H Hemolysis {in vive)
absorption (e.g., Gl bleeding). v

Cell destruction after chematherapy
Rhabdomyodysivorush injury”
Extermive thae nerois

Degreased patassium
excretion

Renal failure”

Dinugs— potassium-sparing disretics,” B-blockade, NSAID,
angiatensin-coaverting enzyme Inhibitors, angiotensin il
receptor blodkers, opclosparine, Tacrolimus

Aldeaterone deficiency”

Selective defect in renal potassium excretion (pseudahy-
poaldedtennism, systemb; lupus erythematisa, sickle

cell dseae, obstnactive uropathy, renal transplantation,
type IV renad tubular acidosis)




e Patients with chronic mild hyperkalemia (K < 5.5) or chronic moderate hyperkalemia (K=5.5 -
6.5) due to CKD or patients who use RAS blockers do not require urgent lowering of serum K*.

Treatment (tx) options include:
- discontinuation of RAS blockers (ACEi’s, ARBs)
- discontinuation of NSAIDs
- dietary modifications (less than 2 gm K* per day)
- treatment with diuretics (thiazide, Loop diuretics)

- treatment of chronic metabolic acidosis (e.g., sodium bicarbonate 1 gm tabs)

e Urgent tx of hyperkalemia (K > 6.5) is directed at accomplishing the following objectives:
- antagonizing the membrane effects of K* with calcium gluconate or calcium chloride
- driving extracellular K* into the cells with dextrose 50% 25 GM IV + Reg insulin 10 units IV
- removing excess K* from the body with diuretics, Gl cation exchangers, or dialysis

Calcium Gluconate (CaGluc)

Calcium directly antagonizes the membrane actions of
hyperkalemia since hypocalcemia increases
cardiotoxicity of hyperkalemia.

The effect of IV calcium begins within minutes, with a
short duration of 30-60 mins; therefore, calcium should
be combined with other therapies that drive K* into cell

calcium level is not elevated.
CaGluc dose: 1000 mg infused over 2-3 minutes
CaCl; (calcium chloride) dose: 500 — 1000 mg infused
over 2-3 minutes.

[ ]

surrounding tissue (i.e., extravasation)

S.

Calcium can be given every 30-60 mins as long as serum

Serum Electrolytes

Sodium
Potassium
Chloride
Calcium
Magnesium
Phosphorous
BUN

Cr

135 - 145 mEg/L
3.5-5.0 mEg/L
96 - 109 mEg/L
8.5 - 10.5 mg/di
1.4 - 2.1 mEg/L
3-4.5mg/dl
8 — 20 mg/d
0.6 - 1.2 mg/d

BUN

CaCl; contains 3 times more elemental calcium compared with CaGluc
CaCly is irritating to veins and may cause tissue necrosis if the IV infiltrates or leaks into

CaCl; should be administered into a central or deep vein to prevent vascular irritation and

the potential for extravasation. CaGluc may be given via a peripheral vein.

calcium carbonate precipitation occurs.

Regular Insulin with Dextrose

Note: Calcium should not be mixed with intravenous bicarbonate-containing solutions, since

e MOA: insulin lowers serum K* by
activating the Na-K-ATPase pump in
skeletal muscle

B-Adrenergic
catecholamines
Dextrose (D-glucose) 50% 50 ml (25
gm dextrose) is given IVP first, then

regular insulin 10 units IV

e if BG > 250 mg/dL, insulin should
be given without glucose

e BG levels are taken every hour for
5-6 hours after giving insulin to
prevent hypoglycemia

Insulin
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Regular Insulin with Dextrose (cont.)
e The effect of insulin begins in 10-20 minutes and peaks at 30-60 mins, and lasts 4-6 hours.
¢ In most patients, dextrose 25 GM IV + Regular insulin 10 units decreases serum K*
by 0.5-1.2 mEq/L.
e Regular insulin with dextrose 50% may be given every 2-4 hours with careful BG monitoring.

Albuterol (Beta-2 Agonist)

e Albuterol drives K* into cells by increasing the activity of the Na-K-ATPase pump in skeletal
muscle.

e Dose: albuterol 10 — 20 mg in 4 ml saline delivered by nebulizer over 10 mins (Note: albuterol
dose is 4-8 times the dose used for bronchodilation the treatment of asthma / COPD)

e Albuterol lowers serum K* by 0.5 to 1.5 mEq/L.

e Albuterol demonstrates an additive effect when used with Reg. insulin plus dextrose 50% IV,
capable of reducing serum K* by 1.2 to 1.5 mEq/L.

e Albuterol side effects (SE’s) include tachycardia, therefore it should be avoided in patients with
angina pectoris and atrial fibrillation.

Sodium Bicarbonate ET——
e MOA: NaHCOs administration results in H* T
release from cells in exchange for K* Increase Urinary K excretion Mechanism
e NaHCO:s has limited efficacy in lowering serum !
K; therefore, it should not be used as the only e L
treatment in acute management of Bi;aréona,e H Na
hyperkalemia.
e Bicarbonate therapy in hyperkalemia may also ‘ H *
be beneficial in patients with metabolic _Na  Na K
. . increase [Na]
acidosis.
e A bicarbonate infusion (150 mEq in 1 L of Skelatal miscle

D5W) over 2-4 hours is preferred to giving
hypertonic solutions in the standard NaHCO3
ampule of 50 mEq / 50 ml IVP x 3 doses to reduce
the risk of inducing hypernatremia.

Loop Diuretics

e Loop diuretics increase K* loss in the urine in patients with mild-moderate renal impairment;
however, diuretics should not be used as monotherapy for removing K* in patients with
hyperkalemic emergency since most studies have consistently demonstrated reduced efficacy
in renally impaired patients with persistent hyperkalemia.

e Dose in euvolemic patients: Furosemide 40 mg IV Q12H or a continuous furosemide infusion
(2 mg/hour) with an NS infusion to maintain sodium delivery and flow to the kidneys.

e Dose in hypervolemic patients with preserved kidney function: Furosemide 40 mg IV Q12H or
a continuous furosemide infusion (2 mg/hour) without NS infusion.

e Severe hyperkalemia in patients with severe renal dysfunction (i.e., kidney failure) are treated
with hemodialysis (renal replacement therapy = RRT).




Gastrointestinal (Gl) Cation Exchangers

o Gl cation exchangers bind K* in the Gl tract in " g ——
exchange for other cations (sodium, calcium). Ty “”“"‘”g“'“
Ca** is absorbed by active

and then by passive exchange
throughout the length of the colon

e Patiromer (Veltassa) and sodium zirconium M2 exchange i the smallintestine

cyclosilicate (Lokelma) are newer agents,

‘ - -~ Normal concentration of K* is
preferred over sodium polystyrene e S ‘

(Kayexalate) for safety concerns. Y VAl
- % where K* is most abundant
e Sodium polystyrene (SPS) has been =Y ——————
: . . e .
associated colonic necrosis, especially in ' ) & e ey

post-operative patients and patient with
bowel obstruction and ileus.
e Patiromer (Veltassa) is a nonabsorbable organic polymer which binds to K* in the colon in
exchange for calcium.
e Patiromer is not indicated for urgent treatment of hyperkalemia due to its delayed onset
of action of 7 hours.
e Patiromer dose: 8.4 gm PO daily as needed for chronic hyperkalemia.
e Since patiromer also binds to magnesium in the colon, it may cause hypomagnesemia;
therefore, monitor serum magnesium and supplement Mg?* if hypomagnesemia occurs.
e Zirconium cyclosilicate (Lokelma) is a nonabsorbable compound that exchanges both Na* and
H* ions for K* throughout the intestinal tract, with an onset of action of 1 hour.
e Zirconium dose: 10 gm PO TID for 48 hours reduces serum K* by 0.7 mEqg/L in 4 hours.
e SE’s of Gl Cation Exchangers: constipation, diarrhea, nausea, abdominal distress, and flatulence.

Key Characteristics of Old and New K+-Binding

Sodium polystyrene sulfonate Patiromer Sodium zirconium cyclosilicate
Nonspecific cation binding in A polymer exchange resin Selective K" binding in exchange
exchange for sodium for sodium and hydrogen
Time to normokalemia | [TEEERIRE] Within 1 week? Mecion 22hour oy
Within 24 hours for B4% patients
Onset of action Unknown 7 hours after first dose* 1 hour following the first dose?
(generally hours to days)

Drug-drug Hons With antacids, laxatives, digitalis, FDA: Must be taken 3 hours apart .[Shou\d ble gn:en 2‘ heurs.':pcn' .
nterac ; 3 A rom oral medication with gastric

sorbitol, lithium, and thyroxine from other oral drugs’ pH-dependent leGVGHDdelY"
Location of K+ binding |Colon ” Predominantly distal colon | terely entire Gl fract

Associated with: o
Hypomagnesaemia

Safety and tolerabilit Mild-to-moderate Gl effects'®
o Safety/tolerability zalely.ang L1y Gl side effects, e.g. mid-to 3
moderate constipation dema

Electrolyte disturbances

1.Garimella PS, et al. AmJlUdney‘DwsZleé?Sd&ﬁ? 2. Weir MR, et dl. N Engl ] Med 2015;372:211-221; 3. Kosiborod M, et al. JAMA
2014;312: 2223—2233 BushnskyDA etal. l’.ld'\ayImZJIS.SB'IAI?-I‘B Sanofi- Avents Kayefudum Prssmbln?‘r’!fmhcnm b,
Patiromer information 2016; 7 Astral ium Zirconium Cyclosilicate Summary of racteristics 2018;; 8.
'j ﬁgg%%w_%mmcmpmmlswmwzm 9. BuhﬂsGL etal. JAMA2015314|51 181: 10, Packham DK, et o, N Engl

Renal Replacement Therapy (Hemodialysis, Peritoneal Dialysis)

e Renal replacement therapy (RRT) is reserved for patients who are severely hyperkalemic
(K> 6.5), hypervolemic with severe AKI, and nonresponsive to diuretics. RRT is also indicated
for patients with refractory acidosis (pH < 7.1) and patients with uremic complications (i.e.,
encephalopathy, pericarditis, seizures).




Summary: Treatment of Hyperkalemia in Acute Kidney Injury (AKI)

Emergent/Stabilizing Therapy

Modality
Calcium

Bicarbonate

Insulin

Albuterol

Mechanism of
Action Onset Duration
Antagonizes 0-5 minutes 1 hiour
cardiac
conduction
abnormalities
Distributes K* into 15=30 minutes  1=2 hours
cells
Distributes K* into ~ 15-60 minutes  4-6 hours
cells
Distributes K* into 15-30 minutes  2-4 hours

cells

Prescription

Calcium gluconate 10%, 5-30 mL
intravenously; or calcium chloride
59, 5-30 mL intravenously

MaHCO,, 50-100 mEq intravenously

Mote: Sodium bicarbonate may not
be effective in end-stage kidney
disease patients; dialysis is moare
expedient and effective. Some
patients may not tolerate the addi-
tional sodium load of bicarbonate
therapy.

Regular insulin, 5=10 units intrave-
nously, plus glucose 50%, 25 g
intravenously

Hebulized albuterol, 10-20 mg in
4 mL normal saline, inhaled over
10 minutes.

Mote: Much higher doses are
necessary for hyperkalemia ther-
a2py (10-20 mg) than for ainvay
disease (1.5 mg).

K* Removed
From Body
MNone

Mone

None

Nonemergent/Excretory Therapy

Modality
Loop diuretic

Patirammier

Sodium circonium
eyclosilicate

Sodium polystyrene
sulfonate (eg,
Kayexalate)

Hemodialysis'

Peritoneal dialysis

Mechanism of
Action Onsat of Action
Renal K* excretion  0.5=2 hours
Cat*-K* cation —7 hours
exchange resin
Selective potassium 1 hour
cation rapping
agent
lon-exchange resin 1-3 hours
binds K*
Extracorporeal K* 1-8 hours
risfmaval
Peritaneal K* 1=4 howurs
removal

Prescription

Furesemide, 40-160 mg
intravenously

Oral: 4.2-16.8 g once or twice daily

Oral: 10 g up to three times daily

Oral: 15-60 g in 20% sorbitol
(60-240 mL)

Rectal: 30-60 g in 20% sorbitol

Mote: Resins with sorbitod may cause
bowel necrosis and intestinal per-
foration, especially in patients with
abnormal bowel function.

Mote: A fast and effective therapy for
hyperkalernia, hemodialysis can be
delayed by vascular access place-
ment and equipment and/or staff-
ing availability. Serum K can be
rapidly corrected within minutes,
but post-dialysis rebound can
GECUr,

Frequent exchanges

K* Removied
From Body
Variable

Mean 0.75 mEg/L

0.7 mEq/L per 10g
dosie

0.5-1 mEg/g resin

25-50 mEg/h

200-300 mEq

Can be both acute immediate and urgent treatment of hyperkalemia
Modified and reproduced, with pesmission, from Cogan MG, Fluid and Elecrralites: Physiology and Pathophysiology. MoGrawe-Hill, 1991,



Hyperkalemia management: Rapid overview of emergency managemeant

Clinical features

Signs and symptoms are uncommon and tend to oocur enly when serum potassium is *7.0 megfL; can include muscle weakness and wentricular
arrhythmias.
There are two major mechanisms of hyperkalernia:

Increased potassium release from cells (eg, severe hyperglycemia, rhabdomyolysis).

Reduced potassium excretion in urine (eg, hypoaldesteronism, renal failure).

Pseudohyperkalemia is a common cause of a reported elevation in serum potassium and must be excluded. It does not reflect true
hyperkalemia and does not produce ECG changes,

ECG manifestations

The relationship betbween the degree of serum potassium elevation and ECG changes varies from patient to patient, and changes are mare
commeon with acute-onset hyperkalemia,

ECG findings that are commonly observed with more severe elevation of the serum potassium include:
Tall peaked T waves.
Shrinking and then loss of P waves.

Widening of the QRS interval and then "sine wave," ventricular arrhythmia, and asystole,

Early management

Exclude pseudohyperkalemila.

Obtain ECG and place patients with hyperkalemic emergency on continuous cardiac manitaring,
Patients with hyperkalemic emergency include:

Thase with clinical manifestations ar ECG changes.

Thase with serum potassium of 6.5 meg/L.

Thase with serurm potassium of =55 meg/L plus renal impairment and ongoing tissue breakdown or potassium absorption,
In patients with a hyperkalemic emergency:

Give calcium gluconate 1000 mg {10 mL of 10% solution) IV ower two to three minutes.

Givie insulin and glucose (onky give glucose if serum glucose is <250 mgrdL (12,9 mmal/L]). A comman regimen consists of a bolus injection
of 10 units of regular insulin, followed immediately by 50 mL of 50% dextrose (25 g of glucose). We subsequently infuse 10% dextrose at 50
to 75 mlrhour and closely monitor blood glucose levels every hour for five to six houwrs,

Give therapy to remave potassium from the body [refer Below).

Remove potassium from the body

Hemodialysis shiould be performed in patients with ESRD or severe renal impairment.
Diuretics {in hypervolemic patients] or saline infusion with IV diuretics can be administered (eg, 40 mg of furosemide every 12 hours) to
nonsliguric patients without severe renal impairment,

A gastrointestinal cation exchanger (eg, patiromer, §.4 g orally) can be given, especially in patients with severe renal impairment in whom
hemodialysis cannot be swiftly performed. Sodium polystyrene sulfonate (15 te 30 g orally) should not be given wunless there are no other
options to effectively remowe potassium from the bedy ina timely fashion.

Treatment of hyperkalemia

Antagonism of membrane actions of potassium

Calcium

Drive extracellular potassium into the cells

Insulin and glucose
Sodium bicarbonate, primarily if metabolic acidosis

Beta-2-adrenergic agonists

Removal of potassium from the body

Loop or thiazide diuretics
Cation exchange resin

Dialysis, preferably hemodialysis if severe




Overview of the risk stratification and initial management of patients presenting with hyperkalemia

Does the patient have one or more clinical manifestations of hyperkalemia?
These include:
® Muscle weakness or paralysis
= Cardiac conduction abnormalities or arrhythmias*
I
I 1
Yes No

Serum potassium >6.5 meg/L?

Yes No
¥

Are all three of the following present?
® Serum potassium *5.5 meq/L
» Significant renal impairment
= Ongoing tissue breakdown (eg, rhabdemyclysis, crush injury,
tumor lysis syndrome) or ongoing potassium absorption
{eg, from significant gastrointestinal bleeding)

Yes No

¥ ¥ ¥ ¥
Hyperkalemic emergency

Such patients should be treated with rapidly acting therapies
{intravenous calcium, insulin, and glucose) in addition to
therapies that remowve potassium from the body (hemodialysis,
gastrointestinal cation exchangers, or diuretics). 1

Is the serum potassium >3.5 meg/L?

[ 1
Yas No

¥

Does the patient have severe renal
impairment (ie, ESRD or oliguria)?
I
[ 1
Yas Mo

¥

Does the patient need to be
optimized for an impending

surgery?
Yes No
¥ ¥ ¥

Lower potassium promptly

Although they do not require rapidly acting therapies
(ie, calcium, insulin, and glucose), such patients should
hawve their potassium lowered promptly (within

6 to 12 hours). Patients with ESRD or oliguria should be
treated with dialysis, if possible, or a gastrointestinal
cation exchanger. Other patients should be managed
with reversal of the cause of hyperkalemia (if possible,
eg, discontinuation of an ACE inhibitor), bicarbonate
therapy (if metabolic acidosis is present), diuretics

(if hypervolemic), the combination of saline infusion with
diuretics, or a gastrointestinal cation exchanger. 1

Potassium can be lowered slowly

Mest of these patients will have chronic elevations

in serum potassium due to CKD or the use of
medications that inhibit the RAS {or both).

Such patients can often be managed with dietary
medification, use of diuretics (if appropriate),
bicarbonate therapy (if metabelic acidosis is present),
and reversal of factors that can produce hyperkalemia
(=g, NSAIDs, hypovolemia). Less commanly, drugs
that inhibit the RAS are discontinued, or gastrointestinal
cation exchangers are used on a chronic basis. 1l




