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CHIEF COMPLAINT: Tingling and weakness

• 54-year-old female presented with progressive “full body tingling” 
and generalized weakness for the past 3 weeks 

• Symptoms initially started 6 months ago with the initiation of 
Anastrozole

• Has not had symptoms similar to this previously

• No recent medication changes



REVIEW OF SYSTEMS

CONSTITUTIONAL: (+) profound fatigue, decreased oral intake, (-) fever/chills, changes in 
weight

CARDIOVASCULAR: (+) palpitations, (-) chest pain

RESPIRATORY: (-) shortness of breath, cough

GASTROINTESTINAL: (+) chronic watery diarrhea without recent changes, (-) nausea, 
vomiting, abdominal pain or distention

GENITOURINARY: (-) urinary symptoms

MUSCULOSKELETAL: (+) myalgias

SKIN: (-) rashes, wounds

NEUROLOGIC: (+) generalized weakness, tingling 



PAST MEDICAL HISTORY

• Left breast stage IA invasive ductal carcinoma s/p radiation 

• Hyperlipidemia 

• Fibromyalgia 

• Irritable bowel syndrome 

• Gastrointestinal reflux 

• Depression 



Surgical history
Left breast lumpectomy 
   (6 months prior)

Social history
Medical marijuana use
Quit tobacco 1 year ago 
Quit alcohol use 20 years ago

Family history
Mother with COPD
Father with heart failure, diabetes, 
HTN, HLD

Allergies
Coconut
Shellfish



MEDICATIONS

Anastrozole 1 mg 

Cetirizine 10 mg daily

Clonazepam 1 mg PRN

Cyclobenzaprine 10 mg hs PRN

Dicyclomine 20 mg BID

Gabapentin 300 mg hs

Omeprazole 40 mg daily

Paroxetine 20 mg daily 

Atorvastatin 10 mg hs



PHYSICAL EXAM

VITAL SIGNS: HR: 57 BP: 150/63  SpO2: 98% on RA  RR: 18   T: 36.8oC  Weight: 102 kg

GENERAL: Obese, appears older than stated age, fatigued-appearing 

HEENT: PERRLA, normal conjunctiva, dry mucous membranes, edentulous with clear oropharynx 

CARDIOVASCULAR: Irregular rhythm without murmurs, rubs, gallops, no lower extremity edema

PULMONARY: Normal effort, normal breath sounds without wheezing, rhonchi, rales

ABDOMEN: Soft, non-tender, non-distended with normal bowel sounds

MUSCULOSKELETAL: Normal range of motion, soft compartments 

SKIN: Warm, without rashes, cap refill <2 seconds 

NEUROLOGIC: A&Ox4, 4/5 distal upper extremity weakness bilaterally, 5/5 strength in proximal upper 
extremities and lower extremities, sensation grossly intact



WORK UP

ECG x2

CBC

BMP

Hepatic function panel 

Magnesium 

Phosphate 

Troponin x2

TSH

Creatinine kinase 

Urinalysis 

Urine electrolytes 

2-view chest x-ray
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ECG #2



ECG #2



LAB RESULTS 
CBC

Lab value and reference Patient value 

WBC (109 cells/L) [4.0-11.0] 8.6 

RBC (trillions of cells/L) [3.7-5.2] 4.83

Hemoglobin (g/dL) [12.5-15] 13.6

Hematocrit (%) [36-46] 39.9

MCV (fL) [80-99] 83

RDW (%) [11.5-14.5] 15.3

Platelets (109 cells/L) [140-400] 297

BMP

Lab value and reference Patient value 

Sodium (mmol/L) [136-145] 142

Potassium (mmol/L) [3.3-4.8] 1.6

Chloride (mmol/L) [98-107] 87

Bicarbonate (mmol/L) [21-30] 37

Anion gap (mmol/L) [6-14] 18

BUN (mg/dL) [6-20] 8

Creatinine (mg/dL) [0.5-0.9] 1.1

Glucose (mg/dL) [70-100] 116

Calcium (mg/dL) [8.6-10] 8.6



LAB RESULTS 
Hepatic Function Panel 

Lab value and reference Patient value 

Total bilirubin (mg/dL) [0.1-0.9) 1.4 

Direct bilirubin (mg/dL) [0-0.3] 0.2

Alkaline phosphatase (IU/L) [35-109] 169

Aspartate aminotransferase (IU/L) 
[0-32]

349

Alanine aminotransferase (IU/L) [0-
33]

105

Other

Lab value and reference Patient value 

Magnesium (mEq/L) [1.3-2.1] 1.1

Phosphate (mg/dL) [2.5-4.5] 3.2

Hs-Troponin (ng/L) [<19] 72--71

TSH (uIU/mL) [0.27-4.2] 3.03

Creatine kinase (IU/L) [20-180] 19,687



URINE 
RESULTS 

Urinalysis 

Lab value and reference Patient value 

Color Yellow 

Appearance Hazy

Specific gravity [1.005-1.025] 1.008

pH [5-8.5] 6.5

Protein [negative] +1

Glucose [negative] Negative

Bilirubin [negative] Negative

Ketones [negative] Trace 

Blood [negative] +3

Nitrite [negative] Negative 

Urobilinogen [normal] Normal

Leukocyte esterase [negative] +3

UA microscopy and urine electrolytes

Lab value and reference Patient value 

RBC [0-3/HPF] 9

WBC [0-3/HPF] 24

Squamous epithelial 
cells [0-4/HPF]

3

Bacteria [none] Rare 

Calcium oxalate crystals 
[zero]

Occasional 

Random urine creatinine 
(mg/dL) [28-217]

118.2

Urine potassium (mmol/L) 7

Urine sodium (mmol/L) 23



DISCUSSION

Treated with 2 liters normal saline 

Treated with IV and PO potassium 

Treated with IV magnesium 

Admitted to inpatient medicine for further evaluation 
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H Y P O K A L E M I A - I N D U C E D  R H A B D O M Y O LY S I S

With resultant dysrhythmia and associated 
metabolic alkalosis and hypomagnesemia 



R H A B D O M Y O LY S I S

• Direct injury to muscle cells/ion channels or 
insufficient ATP

• Cellular injury causes a release of potassium, 
phosphorus, and myoglobin



H Y P O K A L E M I A - I N D U C E D  R H A B D O M Y O LY S I S

Normal response to muscle hypoperfusion 

• Potassium release 

• Arteriole vasodilation 

• Increased blood flow to muscles



D A N G E R S  O F  H Y P O K A L E M I A

• Constipation 

• Renal injury

• Respiratory muscle 
weakness

• Dysrhythmia 

• Mild 3-3.5

• Moderate 2.5-3

• Severe <2.5



C A S E  R E C A P  

• Progressive weakness and tingling, palpitations, 
myalgias

• Decreased oral intake and chronic diarrhea

• Irregular rhythm with distal muscle weakness



O T H E R  C A U S E S  O F  N O N -T R A U M AT I C  
R H A B D O M Y O LY S I S

• Drugs/toxins

• Endocrinopathies 

• Muscular dystrophies 

• Inflammatory myopathies

• Metabolic syndromes 

• Increased muscular activity

• Hypophosphatemia 

• Motor neuron disease



M E D I C AT I O N  C A U S E ?

• Atorvastatin

• Anastrozole and Omeprazole – CYP3A4 inhibitors

• Dicyclomine – unclear mechanism of clearance

• Other medications did not utilize P450 metabolization 



E C G # 1



E C G # 1

Key:
Black = HR, QTc
Green = PVC
Red = fusion 
complex
Blue = ST 
depression
Purple = ST 
elevation 



E C G  # 2



E C G  # 2

Key:
Black = HR, QTc
Green = PVC 
bigeminy 
Red = fusion 
complex
Blue = ST 
depression
Purple = ST 
elevation 



B M P Lab value and reference Patient value 

Sodium (mmol/L) [136-145] 142
Potassium (mmol/L) [3.3-4.8] 1.6
Chloride (mmol/L) [98-107] 87
Bicarbonate (mmol/L) [21-30] 37
Anion gap (mmol/L) [6-14] 18
BUN (mg/dL) [6-20] 8
Creatinine (mg/dL) [0.5-0.9] 1.1
Glucose (mg/dL) [70-100] 116
Calcium (mg/dL) [8.6-10] 8.6





M E TA B O L I C  A L K A L O S I S
• Gain of bicarb or loss of hydrogen

• Sustained by:
• Volume depletion

• Chloride depletion 

• Hypokalemia 

• Hypermineralocorticoid state 



M E TA B O L I C  A L K A L O S I S  
Chloride sensitive 

• Urine chloride <10

• Vomiting, diarrhea, NGT 
suction 

• Over-diuresis 

Chloride resistant 

• Urine chloride >10-20

• Renin-secreting tumors, adrenal 
hyperplasia, hyperaldosteronism, 
Cushing syndrome

• Liddle, Barter, or Gitelman 
syndrome



L F T S
Lab value and reference Patient value 

Total bilirubin (mg/dL) [0.1-0.9) 1.4 

Direct bilirubin (mg/dL) [0-0.3] 0.2

Alkaline phosphatase (IU/L) [35-109] 169

Aspartate aminotransferase (IU/L) [0-
32]

349

Alanine aminotransferase (IU/L) [0-33] 105



O T H E R
Lab value and reference Patient value 

Magnesium (mEq/L) [1.3-2.1] 1.1

Phosphate (mg/dL) [2.5-4.5] 3.2

Troponin (ng/L) [<19] 72--71

TSH (uIU/mL) [0.27-4.2] 3.03

Creatine kinase (IU/L) [20-180] 19,687





R O M K  C H A N N E L
• Located in the distal nephron 

• Controls efflux of potassium into urine

• Replenishing potassium without magnesium leads to 
continued loss of potassium through the urine



O T H E R
Lab value and reference Patient value 

Magnesium (mEq/L) [1.3-2.1] 1.1
Phosphate (mg/dL) [2.5-4.5] 3.2
Troponin (ng/L) [<19] 72--71
TSH (uIU/mL) [0.27-4.2] 3.03
Creatine kinase (IU/L) [20-180] 19,687



U R I N EUrinalysis 

Lab value and reference Patient value 

Color Yellow 

Appearance Hazy

Specific gravity [1.005-1.025] 1.008

pH [5-8.5] 6.5

Protein [negative] +1

Glucose [negative] Negative

Bilirubin [negative] Negative

Ketones [negative] Trace 

Blood [negative] +3

Nitrite [negative] Negative 

Urobilinogen [normal] Normal

Leukocyte esterase [negative] +3

UA Microscopy and urine electrolytes

Lab value and reference Patient value 

RBC [0-3/HPF] 9

WBC [0-3/HPF] 24

Squamous epithelial cells 
[0-4/HPF]

3

Bacteria [none] Rare 

Calcium oxalate crystals 
[zero]

Occasional 

Random urine creatinine 
(mg/dL) [28-217]

118.2

Urine potassium (mmol/L) 7

Urine sodium (mmol/L) 23

URINE



H O S P I TA L  C O U R S E
• 5-day hospitalization 

• Aggressive PO and IV electrolyte supplementation 

• Aggressive fluids

• Nephrology consult

Day of discharge labs

Potassium (mmol/L) 3.9

Creatinine (mg/dL) 0.5

ALP (IU/L) 155

AST (IU/L) 199

ALT (IU/L) 116

CPK (IU/L) 5,476



P E A R L S

• Vague complaints can be frustrating! 

• Hypokalemia is a dangerous electrolyte disturbance that 
affects multiple organ systems

• Understanding the effects of hypokalemia is important 
when ordering and interpreting laboratory tests 
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