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Serum Electrolyte Worksheet

Instructions: 

A. Interpret each electrolyte profile.

1. Examine Potassium value.

2. Examine Sodium and Chloride values.

3. Examine Creatinine and BUN values and determine renal status.

4. Examine CO2 value and determine probable acid/base status.

5. Examine Calcium, Magnesium, and Phosphate Values

6. Examine Glucose value.

B. Identify a possible pathophysiologic cause for any abnormalities.

C. List clinical Manifestations you would expect to find.

D. Summarize a probable treatment plan.

Worksheet suggestions:

1. First identify the abnormal values ( you need to memorize these). Most students will place arrows, up or down next to the identified abnormal values. Some students like to highlight the abnormals or clrcle them.

2. Then your attention needs to focus on the abnormal values you have identified. I suggest you consider them individually (i.e  K) or in assoclated groups (i.e. Na & CI). If there are multiple abnormals, don’t try to consider all at once – frankly that is usually too complex even for experts, so as a beginner you need to take one piece at a time too. (in the future as an experienced electrolyte analyzer, you may be able to recognize that certain electrolyte profiles are typical for i.e. a person with renal failure, but that is way beyond what I am expecting you to recognize now).

3. INTERPRETATION – what I am looking for is a word or words to classify the abnormal/s. For example if you observe a decreased potassium value, the term “hypokalemia” is the interpretation. If the sodium and chloride are elevated, then you have “hypernatremia and hyperchloremia” as your interpretation, etc.

4. PATHOPHYSIOLOGY – in this section I want you to speculate what could cause the abnormal value. For example if you observe a decreased potassium value, you could list numerous possible causes for this – such as decreased intake (food/fluids, NPO), increased losses from diuresis, related to diuretic medications, etc.

Certainly, if you have numerous abnormals, you may have quite a list of possible causes for the various abnormalities. It is interesting to observe relationships, where i.e. decreased intake could cause several if not all of the observed problems. Don’t expect everything to correlate, but enjoy it when you discover it!

5. CLINICAL MANIFESTATIONS – simply list all of the possible clinical manifestations that a person with the identified electrolyte abnormality might display. i.e. a person with a decreased potassium value may demonstrate weakness and fatigue, develop cardiac dysrhythmias, etc.

Certainly, if you have numerous abnormals, you may have quite a list of possible clinical manifestations for the various abnormalities. It is interesting to observe relationships, where i.e. weakness and fatigue could result from several if not all of the observed problems. Don’t expect everything to correlate, but enjoy it when you discover it!

6. TREATMENT – speculate a reasonable treatment plan. i.e. a person with a decreased level of potassium needs potassium supplementation, and if that person has increased losses from diarrhea he may need antidiarrheal medication.
7. IMPORTANT NOTE Regarding CO2: Serum lab values refer to venous blood, not arterial.  When a serum electrolyte panel reports CO2, it actually means bicarbonate, so think metabolic-base, not respiratory-acid.  In order for CO2 to mean respiratory acid, it needs to be written as PaCO2.
1. 
Na 137 mEq/L 
CI 92 mEq/L 
K 3.2 mEq/L


BUN 12 mg/dl 
Creat. 0.7-1.2 mg/dl 
CO2 32 mmol/L


Ca 9 mg/dl 
Mg 2 mEq/L 
Phos 3 mg/dl


GI 90-120 mg/dl

A. INTERPRETATION:  hypokalemia, hypochloremia, metabolic alkalosis                             .
B. PATHOPHYSIOLOGY  acid loss, chloride loss: possibly vomiting                                     .
C. CLINICAL MANIFESTATIONS   ECG changes, weakness, confusion                                  .
D. TREATMENT   correct underlying problem, give KCl                                                           .
2. 
 Na 138 mEq/L 
CI 97 mEq/L 
K 3.0 mEq/L


BUN 12 mg/dl 
Creat. 0.9 mg/dl 
CO2 24 mmol/L


Ca 8.9 mg/dl 
Mg 2.0 mEq/L 
Phos 3.5 mg/dl


GI 98 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
3. 
 Na 136 mEq/L 
CI 98 mEq/L 
K 5.8 mEq/L


BUN 14 mg/dl 
Creat. 1.0 mg/dl 
CO2 22 mmol/L


Ca 10.0 mg/dl 
Mg 1.9 mEq/L 
Phos 2.8 mg/dl


GI 100 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
4. 
 Na 152 mEq/L 
CI 112 mEq/L 
K 4.0 mEq/L


BUN 20 mg/dl 
Creat. 1.2 mg/dl 
CO2 26 mmol/L


Ca 8.7 mg/dl 
Mg 1.9 mEq/L 
Phos 4.2 mg/dl


GI 120 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
5. 
 Na 128 mEq/L 
CI 90 mEq/L 
K 3.6 mEq/L


BUN 12 mg/dl 
Creat. 0.9 mg/dl 
CO2 24 mmol/L


Ca 9.5 mg/dl 
Mg 2.1 mEq/L 
Phos 3.5 mg/dl


GI 112 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
6. 
 Na 145 mEq/L 
CI 105 mEq/L 
K 5.2 mEq/L


BUN 50 mg/dl 
Creat. 4.0 mg/dl 
CO2 22 mmol/L


Ca 8.5 mg/dl 
Mg 2.2 mEq/L 
Phos 4.5 mg/dl


GI 120 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
7. 
 Na 135 mEq/L 
CI 95 mEq/L 
K 3.8 mEq/L


BUN 5 mg/dl 
Creat. 0.2 mg/dl 
CO2 26 mmol/L


Ca 9.8 mg/dl 
Mg 2.0 mEq/L 
Phos 2.9 mg/dl


GI 100 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
8. 
 Na 150 mEq/L 
CI 110 mEq/L 
K 4.2 mEq/L


BUN 12 mg/dl 
Creat. 10.9 mg/dl 
CO2 23 mmol/L


Ca 10.3 mg/dl 
Mg 2.4 mEq/L 
Phos 2.5 mg/dl


GI 118 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
9. 
 Na 140 mEq/L 
CI 100 mEq/L 
K 5.2 mEq/L


BUN 15 mg/dl 
Creat. 1.0 mg/dl 
CO2 16 mmol/L


Ca 8.9 mg/dl 
Mg 1.7 mEq/L 
Phos 4.0 mg/dl


GI 100 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
10. 
 Na 138 mEq/L 
CI 96 mEq/L 
K 3.5 mEq/L


BUN 10 mg/dl 
Creat. 0.9 mg/dl 
CO2 32 mmol/L


Ca 10.3 mg/dl 
Mg 2.5 mEq/L 
Phos 2.6 mg/dl


GI 92 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
11. 
 Na 135 mEq/L 
CI 95 mEq/L 
K 5.5 mEq/L


BUN 18 mg/dl 
Creat. 1.1 mg/dl 
CO2 22 mmol/L


Ca 8.6 mg/dl 
Mg 1.9 mEq/L 
Phos 4.0 mg/dl


GI 300 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
12. 
 Na 141 mEq/L 
CI 104 mEq/L 
K 3.6 mEq/L


BUN 14 mg/dl 
Creat. 0.8 mg/dl 
CO2 24 mmol/L


Ca 9.5 mg/dl 
Mg 2.0 mEq/L 
Phos 3.5 mg/dl


GI 58 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
13. 
 Na 150 mEq/L 
CI 110 mEq/L 
K 6.2 mEq/L


BUN 48 mg/dl 
Creat. 3.6 mg/dl 
CO2 16 mmol/L


Ca 6.5 mg/dl 
Mg 1.2 mEq/L 
Phos 5.5 mg/dl


GI 180 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
14. 
 Na 160 mEq/L 
CI 123 mEq/L 
K 2.4 mEq/L


BUN 36 mg/dl 
Creat. 1.4 mg/dl 
CO2 8 mmol/L


Ca 14 mg/dl 
Mg 3.5 mEq/L 
Phos 1.4 mg/dl


GI 900 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
15. 
 Na 140 mEq/L 
CI 100 mEq/L 
K 2.2 mEq/L


BUN 16 mg/dl 
Creat. 1.0 mg/dl 
CO2 24 mmol/L


Ca 6.2 mg/dl 
Mg 1.0 mEq/L 
Phos 5.2 mg/dl


GI 100 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
16. 
 Na 138 mEq/L 
CI 99 mEq/L 
K 3.8 mEq/L


BUN 18 mg/dl 
Creat. 0.9 mg/dl 
CO2 23 mmol/L


Ca 13.5 mg/dl 
Mg 2.9 mEq/L 
Phos 1.6 mg/dl


GI 90 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
17. 
 Na 141 mEq/L 
CI 103 mEq/L 
K 2.4 mEq/L


BUN 14 mg/dl 
Creat. 2.4 mg/dl 
CO2 25 mmol/L


Ca 6.5 mg/dl 
Mg 0.9 mEq/L 
Phos 1.1 mg/dl


GI 110 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
18. 
 Na 152 mEq/L 
CI 112 mEq/L 
K 4.0 mEq/L


BUN 20 mg/dl 
Creat. 1.2 mg/dl 
CO2 26 mmol/L


Ca 8.7 mg/dl 
Mg 1.9 mEq/L 
Phos 4.2 mg/dl


GI 120 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
19. 
 Na 140 mEq/L 
CI 100 mEq/L 
K 2.2 mEq/L


BUN 48 mg/dl 
Creat. 1.2 mg/dl 
CO2 12 mmol/L


Ca 9.5 mg/dl 
Mg 2.0 mEq/L 
Phos 2.5 mg/dl


GI 487 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
20. 
 Na 140 mEq/L 
CI 100 mEq/L 
K 3.7 mEq/L


BUN 18 mg/dl 
Creat. 0.8. mg/dl 
CO2 25 mmol/L


Ca 9.5 mg/dl 
Mg 2.0 mEq/L 
Phos 2.5 mg/dl


GI 187 mg/dl

A. INTERPRETATION:                                                                                                             .
B. PATHOPHYSIOLOGY                                                                                                         .
C. CLINICAL MANIFESTATIONS                                                                                            .
D. TREATMENT                                                                                                                       .
Do not be frustrated if you do not know the answers off the top of your head as you begin the worksheet – I do not expect you to at first. But after you have completed the worksheet, most students discover that they have developed a routine for approaching serum electrolyte analysis that facllitates the recall that you desire and that you need in order to be successful on the patho exams and in the clinical setting.
Acid-Base Arterial Blood Gas Worksheet
Steps:

1. Write Metabolic next to bicarb and respiratory next to PaCO2.

2. Evaluate ph, PaCO2, and HCO3- for acidosis-alkalosis and write each next to it

3. See whether PaCO2 or HCO3- matches the pH: whichever matches is primary.

4. If the other is opposite, write __________ compensated. If it is normal, write uncompensated

a. If compensated, see if pH is within normal range: if yes, write replace ___________ with total; if no, replace _________ with partial
5. Write down one or two possible causes

6. Write down two clinical manifestations

1. 
PaCO2:
25

Ph:
7.46


HCO3-:
20

Interpretation: 
______________________________________________________

Causes:
______________________________________________________

Manifestations:
______________________________________________________

2. 
PaCO2:
28


Ph:
7.46


HCO3-:
24

Interpretation: 
______________________________________________________

Causes:
______________________________________________________

Manifestations:
______________________________________________________

3. 
PaCO2:
25


Ph:
7.32


HCO3-:
20

Interpretation: 
______________________________________________________

Causes:
______________________________________________________

Manifestations:
______________________________________________________

4. 
PaCO2:
56


Ph:
7.31


HCO3-:
31

Interpretation: 
______________________________________________________

Causes:
______________________________________________________

Manifestations:
______________________________________________________

4. 
PaCO2:
56


Ph:
7.36


HCO3-:
31

Interpretation: 
______________________________________________________

Causes:
______________________________________________________

Manifestations:
______________________________________________________

5. 
PaCO2:
58


Ph:
7.46


HCO3-:
31

Interpretation: 
______________________________________________________

Causes:
______________________________________________________

Manifestations:
______________________________________________________
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