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Disclosures

® None



Objectives

Interactive cases via Mentimeter
O Ok to ask questions as we go
ldentify the etiology of, and manage, acute kidney injury (AKI)
Manage obstructive uropathy
Identify the etiology of, and manage, hyponatremia
Identify the etiology of, and manage hyperkalemia
Recognize glomerular disorders



Case1

A 38 year old male presents to the ED with two days of nausea, vomiting, and
diarrhea. He is otherwise healthy. He is tachycardic and has mild, diffuse
abdominal pain. His BUN is 85 and creatinine is 3.7. You do not know his
baseline creatinine but he tells you he had routine labs drawn a few months
ago with his PCP and everything came back normal. He has been a urinating a
normal amount. A urinalysis in the ED shows a specific gravity of 1.025 and 8
hyaline casts.



Case 1 discussion

This is likely a pre-renal AKI

High SG, hyaline casts

FeNa is not validated in non-oliguric AKI

Renal US in this case = wasteful (low pretest probability)
Loop diuretic = harmful



Case 2

A 65 year old male with CKD IlIA (GFR 45-59) and HTN presents from home with
one month of watery diarrhea. He tells you he’s been having 4-6 watery bowel
movements per day. He presented to the ED today because he’s been feeling
lightheaded the past week and almost passed out this morning. He is mildly
tachycardic but in no distress. His blood pressure is 91/38. There is no edema. He
takes lisinopril 20mg daily and atorvastatin 20mg daily. His creatinine returns at
13.5. A urinalysis shows no blood and no wbc. There are 5 granular casts per high
power field. He has no new lower urinary tracts symptoms (LUTS). A foley is placed
and returns 100cc of dark urine.



Case 2 discussion

ATN = acute tubular necrosis
Most common cause is a prolonged pre-renal state
o0 ~70% of cases of inpatient AKI are either pre-renal or ATN (PMID: 8872955)
Think hypoperfusion, shock and/or nephrotoxins
FeNa > 2%
Don’t dialyze a number!
IVF challenge
Consider foley catheter in these patients
Watch for recovery complications



Case 3

A 68 year old male w/ HFrEF, HTN, DM and PAD presents from his skilled
nursing facility with 2-3 weeks of increasing dyspnea on exertion, weight gain,
and bilateral lower extremity edema. He is not sure what medications he is to
be on or if he has been receiving them. On exam his HR is 70 and blood
pressure is 147/100. His JVP is at his mandible while he is lying down at 30
degrees w/ + hepatojugular reflux. He has decreased breath sounds at the
bilateral lung bases. He has moderate pitting edema to the mid thighs. His feet
are warm. His creatinine is 4.1 from a baseline of 1.8.



Case 3 discussion

e Cardiorenal syndrome
O Usually not a “pump” problem
O More a problem with renovascular congestion (“backed up”)
O Treatment
m Diurese aggressively!
m Control BP
m  Cr may “bump” - that’s ok
O Low threshold to ask cardiology for help. These patients are often
quite ill.



Case 4

A 49 year old female with Type 1 DM last Hbalc 9%, obesity, CKD V w/ GFR 12 and HTN
presents from home with two weeks of nausea and poor oral intake. Her husband notes that
she’s been intermittently confused. There have been no new medications and no new illnesses.
He also mentions her legs have been a bit more swollen and her weight has increased by six
pounds over the past week. On exam she is hypertensive to 188/111. Her HR is 90 and oxygen
saturation is 89% on room air. She is alert and oriented. She has mild pitting edema to the knees
bilaterally.

CBC:Hb 9.1

BMP:128 /5.3/100/10/109/7.6 /198

CXR: pulmonary vascular congestion



Case 4 discussion

e AEIOU
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Case 5

A 78 year old male veteran with COPD, HTN, DM presents from home with two
days of confusion. He is accompanied by his wife. She tells you for the past few
months he’s been spending more time in the bathroom and complaining of straining
and dribbling when trying to void. There are no aggravating or alleviating factors.
He’s not been eating and drinking as much at home for the past few days. On exam
his HR is 97 and temperature is 100.8 orally. He is confused. His mucous
membranes are dry. On abdominal exam he moans with palpation of the suprapubic
region. A urinalysis obtained in the ED shows 312 wbc, 2+ LE, 1+ nitrites, and 38
rbc’s. His BUN is 38 and Cr is 3.2.



Case 5 discussion

e Obstructive uropathy is very common
O Men > 60 (PMID 9224329)
O BPH > Prostate cancer
m Don't forget meds implicated in retention: opioids,
anticholinergics
o PVR > 300cc
O Foley
O Tamsulosin
o TOV

e DC plan



Case 6

A 67 year old man presents from home with a few months of fatigue,
malaise, and back pain. He has lost 18 pounds in the past 6 months. He
has had no fevers. On exam he appears slightly pale and there is
conjunctival pallor. He is quite TTP over the right iliac crest and lumbar
spinous processes. Initial labs in the ED reveal a hemoglobin of 8.9 with an
MCV of 98, a creatinine of 3, and a calcium of 10.2. A urinalysis is normal.
A CXR is normal. A spine and pelvis plain film shows DJD with a lytic
lucency at L4.



Case 6 Discussion

® This is classic multiple myeloma
o CRAB
® Causes kidney injury in many ways
® Protein gap (total protein - albumin) can be tip off

O Paraprotein, HIV, HBV, HCV, other chronic inflammatory states
e SPEP

e IFE
® FLC assay



Case 7

A 56 year old female w/ a known Grade |Il CNS astrocytoma presents
from home with fatigue and weakness. Her PO intake has been good
despite intermittent nausea controlled with low dose lorazepam. Her
vital signs are overall normal. On exam she appears well hydrated. Her
neurologic exam is normal. Basic labs in the ED reveal a serum sodium

of 122. The remainder of her BNP is normal except for a potassium of
3.2.



Case 7 con't

® Serum osmolality - 261
e Urine osmolality - 421
® Urine sodium - 66



General hyponatremia framework

o Alot of schemas and frameworks out there - find one you like

O If Na < 130, check a serum osmolality
m If high = think hyperglycemia (pseudo hypoNa) or + osmotic gap
m If normal = think excess proteins (like myeloma) or lipids
m If low (most common)
® Check urine osmolality and sodium and then find an algorithm you like
O  Urine osmolality
m < 100 — they're drinking a ton of free water or not eating (low solute)
m > 100 = look at urine sodium
e Low urine sodium (< 30) = Losing solute from somewhere (usually Gl tract)
Holding on to too much water (CHF, ESLD, Nephrotic
syndrome)

e High urine sodium (> 30) = losing solute in urine OR
SIADH OR
hypothyroidism OR
adrenal insufficiency



Case 7 discussion

e S|IADH

O Too much ADH or vasopressin = hold on to water
O Causes - always try and find the etiology
m Lung problem
m Brain problem
m Malignancy
m SSRIs, antipsychotics
m Pain, nausea, post-op
O Fluid restrict = salt or urea tabs = Nephrology or Endocrinology consultation



Case 8

A 56 year old male w/ HTN and early onset Alzheimer’s dementia presents from his care facility
with a week of depressed mentation and intermittent agitation. He has not been eating as much.
He takes amlodipine 5mg PO daily and donepezil 10mg nightly. On exam he is confused. He will
only open his eyes for a second or two to painful stimuli. He has dry mucous membranes and
increased skin turgor. In the ED he had a witnessed 30sec GTC seizure.

BMP:112/5/70/30/68/22/76

Serum osmolality: 259
Urine osmolality: 378
Urine sodium: < 10



Case 8 discussion

e General rules of hyponatremia
O Look for drugs as etiology (thiazides, SIADH offenders, hypotonic fluids)
O Na < 120 should trigger Nephrology or Endocrinology involvement
O Initially follow Na g4-qé hours
O Do not correct > 8mEq/d if chronic ( > 48hrs) or you risk osmotic
demyelination
m Hyponatremia that is symptomatic from a neurological standpoint
(seizures, obtunded, etc) should be corrected (again no > 8mEq/d) rapidly
O Hypovolemic - give isotonic fluid
Hypervolemic - diurese
O Urine osm < 100 - fluid restrict and feed them

®)



Case 9

A 32 year old male with no prior past medical history presents to the ED with severe,
diffuse myalgias. On history, you find out he recently started a new crossfit program and
has been training daily for two hours 5x per week. On exam he is in mild distress due to
pain. He has moderate pain to palpation of the mid thighs. Labs obtained in the ED reveal:

Cr:3.1

K: 6.4
Bicarbonate: 13
Anion gap: 12
CPK: 73k
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Courtesy of Life in the Fast Line EKG Library



Case 9 discussion

® Most common causes of hyperkalemia

Pseudo - hemolysis

Metabolic acidosis (K shifts out of cells, acid shifts in)

Too little insulin (can’t shift K in)

Tissue breakdown - muscle, ischemia

CKD - K can'’t get out

Meds: beta blockers, ACE/ARB, TMP/SMX, NSAIDs, tacrolimus

O OO O O0Oo



Case 9 discussion

e Initial management
O EKG changes = Calcium IV ASAP

m  Only lasts 30-60min

m Obtain nephrology consultation
Insulin (5-10u IV regular insulin) + 1 amp dextrose
Non-anion gap acidosis - give bicarbonate
Hypervolemic - give loop diuretic
New agents: patiromer and zirconium cyclosilicate

m Acutely reduces potassium within hours (PMID 25415807)

O O O O



Case 10

A 28 year old female is admitted to your teams’ service for AKI. She has no
new recent illness and no nausea, vomiting, diarrhea. She takes acetaminophen
as needed for occasional headaches. She thinks she may have had a fever last
week. She has no known FHx of renal disease. On exam she has a facial rash.
You note moderate right ankle swelling with warmth. You review her
urinalysis and it reveals 100+ protein, 47 rbcs, and 8 wbc. She has evidence of
anemia and thrombocytopenia.



Case 10 Discussion

e Keep your eye out for the “active” urinary sediment
e If the case is not clear (pre-renal, obstruction, ATN), you must ask
about:
O Rashes, ulcers, joint pains, sinus issues, cough/shortness of breath,

neuropathy
O These questions get you thinking about lupus, pulmonary-renal

syndromes, other vasculitides
® Involve nephrology with these patients, they can help guide further

work-up



Take home points

Most inpatient AKl is either pre-renal or ATN
Males > 60 with AKI should all have a bladder scan/PVR
Indications for HD are AEIOU

Work-up hyponatremia with serum and urine osmolality and urine sodium
O Find an algorithm you like

e If hyperkalemia and EKG changes give calcium gluconate ASAP



Questions?

e kevin.d.hageman@vumc.org



