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This patient developed ATN secondary 
to rhabdomyolysis.
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Patient profile:
Schizophrenic patient (often 
psychogenic polydipsia is considered 
in psychotic patients, but let’s see 
labs)
Hypernatremia
Low urine sodium
Low urine osmolarity
Step 1: Think about hypernatremia 
causes
Hypernatremia occurs when water 
loss exceeds sodium loss, or rarely 
sodium gain.
Key lab clues:
Low urine sodium → kidneys are 
trying to retain sodium (not losing it)
Low urine osmolarity → urine is very 
dilute, cannot concentrate urine
This combination tells us:
Kidneys are unable to concentrate 
urine → water is lost freely → 
hypernatremia develops.
Step 2: Differential
Central Diabetes Insipidus (CDI)
ADH deficiency → cannot concentrate 
urine
Labs: hypernatremia, low urine 
osmolarity, low urine sodium
Nephrogenic Diabetes Insipidus (NDI)
Kidneys resistant to ADH → similar 
labs, often history of lithium or CKD
Psychogenic polydipsia
Usually hyponatremia (dilutional), not 
hypernatremia
Urine is very dilute, but patient drinks 
a lot → prevents hypernatremia
Step 3: Why Diabetes Insipidus
Hypernatremia despite low urine 
sodium and dilute urine = water loss 
due to ADH deficiency
In a psychotic patient, this can be 
central (ADH deficiency) or rarely 
nephrogenic
Key differentiator: psychogenic 
polydipsia usually causes low 
sodium, not high

✅

 Conclusion
Hypernatremia + low urine osmolarity 
+ low urine sodium → Diabetes 
Insipidus
Next step: water deprivation test ± 
desmopressin to distinguish central 
vs nephrogenic DI
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🔎
 Given Data

Female with psychiatric history 
(important clue 

🚩

)
Fatigue
Obese
BP ≈ 105 (not hypertensive)
pH = 7.48 → metabolic alkalosis
K = 3.1 → hypokalemia
Mg = 1.6 → low
Cl ≈ 40 → low chloride
Urine K ≈ 100 → high urinary 
potassium loss
High urine calcium
Step 

1⃣

: What causes metabolic 
alkalosis + hypokalemia?
Main causes:
Vomiting
Diuretics (loop or thiazide)
Mineralocorticoid excess
Rare genetic syndromes
Step 

2⃣

: Look at BP
BP is normal/low
So 

❌

 NOT Liddle (because Liddle = 
severe HTN)

❌

 NOT Gordon (Gordon causes 
hyperkalemia + acidosis, opposite 
picture)
Step 

3⃣

: Vomiting vs Diuretics

🟢

 Chronic Vomiting:
Metabolic alkalosis
Hypokalemia
LOW urine chloride (<20)
LOW urine potassium
Normal urine calcium
But here:
Urine K = 100 (very high) 

❌

High urine calcium 

❌

So not vomiting.

🟢

 Loop diuretic (Furosemide) abuse:
Loop diuretics:
Cause metabolic alkalosis
Cause hypokalemia
Cause hypomagnesemia
Cause HIGH urine K
Cause HIGH urine Ca
Often seen in patients with psychiatric 
issues (surreptitious use)
This matches PERFECTLY.
Why high urine calcium?
Loop diuretics (like furosemide) block 
NKCC in thick ascending limb → 
decrease Ca reabsorption → ↑ urine 
calcium.
Why psychiatric history matters?
Patients with eating disorders or 
factitious disorder may:
Induce vomiting
Abuse laxatives
Abuse diuretics
Here labs favor diuretics.

✅

 Correct Answer:
A) Furosemide abuse





Psychotic patient → may have access 
to or abuse medications
Labs:
Hyponatremia
Hypokalemia
Normal urinary potassium
Hypocalciuria
Step 1: Think “who causes 
hyponatremia + hypokalemia”
Diuretics are a top cause.







Step 1: Recognize the acidosis type
The patient has acidosis + hyperkalemia.
First, determine if it’s high anion gap (HAGMA) or normal 
anion gap (NAGMA / non-anion gap acidosis).
High anion gap acidosis → MUDPILES (e.g., ketoacidosis, 
lactic acidosis, toxins)
Normal anion gap acidosis → usually renal or GI bicarbonate 
loss
In this patient:
Likely non-anion gap acidosis → points away from DKA or 
lactic acidosis as the primary cause.
Step 2: Check renal contribution
Acidosis can be renal (RTA) or extra-renal (GI losses like 
diarrhea).
**Clues suggesting renal cause (RTA):
Hyperkalemia → unlike diarrhea-induced acidosis, which 
usually causes hypokalemia.
Urine pH → 5.7, not alkalotic. Type IV RTA can acidify urine 
mildly despite acidosis, but the kidney is still the source of the 
problem.
Step 3: Identify type of RTA
There are 3 classic RTAs that cause NAGMA:
Type I (distal) → hypoaldosteronism not typical, usually 
hypokalemia, urine pH > 5.5
Type II (proximal) → hypokalemia, urine pH can be <5.5 once 
bicarbonate wasting stabilizes
Type IV (hyperkalemic) → hyperkalemia, often in diabetics, 
sometimes due to drugs (ACEi, ARBs, β-blockers slightly).
This patient fits Type IV because:
Hyperkalemia 

✅

Mild non-anion gap acidosis 

✅

Diabetic 

✅

Urine pH mildly acidic (compatible) 

✅
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🔎
 Most Important Clues
1⃣

 Hyperkalemia + metabolic acidosis 
+ AKI
This suggests massive intracellular 
release of potassium.

2⃣

 Diffuse muscle pain
Very important clue.

3⃣

 Urine “blood” + muddy brown casts
In rhabdomyolysis, dipstick shows 
“blood” because it detects myoglobin, 
even if RBCs are not very high 
microscopically.

4⃣

 Patient is on Atorvastatin
Statins can cause rhabdomyolysis, 
especially in elderly patients.
Let’s eliminate options:

❌

 A) Tumor lysis syndrome
Usually:
After chemotherapy
High uric acid
High phosphate
Known malignancy
Not mentioned here.

❌

 C) Drug-induced AKI
Possible, but:
Muddy brown casts suggest acute 
tubular necrosis (ATN)
Severe hyperkalemia + muscle pain 
strongly suggests muscle breakdown
Drug-induced interstitial nephritis 
would show:
Eosinophils
Rash
Fever
WBC casts (not muddy brown)

✅

 Correct Answer: B) 
Rhabdomyolysis
Most likely:
Statin-induced muscle breakdown
Myoglobin → acute tubular necrosis
Causes:
Hyperkalemia
Metabolic acidosis
Elevated creatinine
Muddy brown casts

🧠

 High-Yield Exam Tip
If you see:
Muscle pain
Hyperkalemia
AKI
Positive blood on dipstick
Muddy brown casts
→ Think Rhabdomyolysis → ATN
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ph 7.3, pCO2 38 ,HCO3- 13 .?..

Ans: HAGMA with respiratory acidosis

ABGs and electrolytes results 
[PCO2=38, pH=7.12, HCO3- =12] dx?

High anion gap metabolic acidosis 
and respiratory acidosis





Diabetic Nephropathy & lupus 
nephritis 
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Mostly about polycystic kidney 
disease &
RTA 
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Livedo reticularis is a skin condition 
characterized by a net-like, mottled, 
reddish-blue discoloration, usually on 
the legs, caused by reduced blood 
flow or vessel spasms. Often 
triggered by cold, it is commonly 
benign but can indicate underlying 
conditions like autoimmune diseases, 
medication reactions, or blood clots.



1⃣
 Not a cause of hyponatremia: 

Lithium
Lithium → actually causes 
nephrogenic diabetes insipidus → 
polyuria and hypernatremia, not 
hyponatremia.
Hyponatremia causes:
SIADH
Thiazides
Heart failure / cirrhosis
Hypothyroidism / adrenal 
insufficiency

✅

 Answer: Lithium is NOT a cause of 
hyponatremia.



Aldosterone → Increase Na-K 
channels
Aldosterone effect in distal nephron:
Increases ENaC channels → Na⁺ 
reabsorption
Stimulates Na⁺/K⁺ ATPase → K⁺ 
secretion into urine
Overall effect: Na⁺ retention, K⁺ 
excretion

✅

 Answer: True — aldosterone 
increases Na-K channels and activity.
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