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Acronyms:
DGKH. Directorate General Khoula Hospital
D5W 5% dextrose in water, intravenous therapy
ECG Electrocardiogram
HDU High dependency units
Hr Hours
KCL Potassium chloride
MgSO4 Magnesium sulfate
mEq/I Milliequivalent per liter
ml/kg Milligrams per kilograms, a unit of measure
mg /dL Milligrams per deciliter, a unit of measure
v Intravenous
NPO Nil by mouth
PO Per Oral
umol/L Micromoles per liter, a unit of measure
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Electrolytes Replacement Protocol in Surgical Patients

1. Introduction
Electrolyte imbalance is a common challenge faced in admitted patients. Surgical patients
are prone to such a complication during their admission. As these patients are kept fasting to
undergo surgery and occasionally post-surgery depending on the nature of the procedure.
These fasting period in addition to the stress of the surgery, leads to electrolytes imbalance
that needs to be corrected to prevent further complications.

2. Scope
This protocol applies for all healthcare professionals dealing with surgical patients admitted
in high dependency units and other wards at DGKH.

3. Purpose
The purpose of the protocol is to standardize the approach for electrolytes replacement in the
surgical patients in the high dependency units (HDU) and the normal bed wards. It is focused
on replacement of the following electrolytes: potassium, magnesium, phosphate and calcium.

4. Definitions

4.1 Electrolyte imbalance: disorder occurs when the level of electrolytes in the blood are too high

or too low.

5. Protocol

5.1 The management of surgical patient with electrolyte imbalance should include the

following:

5.1.1 The doctor should put a request in the electronic patient record (Al Shifa system).
5.1.2 It applies to patient who fulfill the following criteria:

A. Serum creatinine < 150 pmol/L.

B. Adult > 13 years old.

C. Urine output > 0.5 ml/kg/hr for 2 consecutive hours.
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D. Patient not at risk of fluid overload (e.g., dialysis, heart failure).
E. No arrhythmia.

F. Patient no known renal or endocrine disease as etiology of electrolytes

imbalance e.g., adrenal insufficiency.

5.1.3. If serum creatinine above 150 umol/L and/or documentation of renal failure or

dialysis, contact medical team doctors for specific orders. If multiple 1V electrolytes to be

replaced, please discuss with the clinical pharmacist.

5.1 .4 Not all patients with electrolyte imbalance will require medical team referral.

5.1.5 Patients with refractory electrolyte imbalance after correction by the surgeon will

require medical team referral (Internal Medicine).

5.1.6 Electrolytes abnormalities are based on serum lab values (not only ABG sample).

5.1.7 Patients with symptomatic electrolyte imbalance and those with ECG changes will

need medical team referral after initiating the replacement by the surgeon to be

followed up.

5.1.6

5.1.7

5.1.8

5.1.9

5.1.10

The parent team is responsible to follow up the electrolytes results post correction
and manage accordingly even if the medical team is involved.

The parent team who is taking care of the patient are responsible to recognize,
put the order for the replacement of the electrolytes, order the post correction labs
and inform the nursing staff to carry out the order as per protocol.

The parent team taking care of the patient should handover patients on
replacement of their electrolytes to the on-call team after putting all the orders of
replacement and lab orders, if the replacement and collection of labs will be
continuing beyond 14:30hrs.

The parent team is responsible to communicate with medical team as required e.g
refractory cases, electrolyte imbalance with complications like arrhythmia, etc.
After the handover, the on-call team is responsible for the follow up of such
patients and further management according to the patient lab values and clinical

condition.
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5.2 Electrolytes replacement:
5.2.1 Hypokalemia management should be as per appendix 1
5.2.2 Hyperkalemia management should be as per appendix 2
5.2.3 Hypomagnesaemia management should be as per appendix 3
5.2.4 Hypophosphatemia management should be as per appendix 4
5.2.5 Hypocalcemia management should be as per appendix 5
5.2.6 Hypercalcemia management should be as per appendix 6

6. Responsibilities:
6.1 The Head of Department shall:
6.1.1 Emphasize to the consultants /doctors the importance of following the
electrolytes replacement protocol in surgical patients.
6.2 The Director of Nursing Affairs shall:
6.2.1 Emphasize to the HoS/Unit Supervisors the importance of following the
electrolytes replacement protocol in surgical patients.
6.3 The Ward In-Charges/Shift In-charges shall:
6.3.1 Ensure all nurses are adhering to the electrolytes replacement protocol in
surgical patients.
6.4 The nurses shall:
6.4.1 Adhere to the electrolytes replacement protocol in surgical patients.
6.4.2 Report any incident related the electrolytes replacement protocol in surgical
patients.
6.4.3 Liaise with treating team as needed.

6.5 Treating Doctors shall:
6.5.1 Adhere to this protocol.
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8.1 Appendix 1

Potassium Preferred Oral Replacement | Peripheral IV | Central Line Monitoring
Level Route (if not NPO)
Oral Potassium Chloride If urgent If urgent - Add KCL to non-dextrose
Syr IMmol/MI Oral: | correction correction solution.
Potassium 15 mmol TID required OR required OR
Chloride Syr patient cannot patient is cannot - Not to exceed rate 20
Mild 1Mmol/Ml OR take orally (e.g | take orally (e.g mmol/h using central line
Oral: 15 NPO) give NPO) or 10mmol/hr using
3.0-35 mmol TID Potassium Chloride peripheral line.
mmol/L Tab 600mg Oral: Potassium Potassium
OR 1200mg BID Chloride inj Chloride inj - Re-check K level 2 hours
_ 20Mmol/10MI | 20Mmol/10MI IV | after infusion completion.
Potassium IV infusion: 20 | infusion: 20
Chloride Mmol Stat (add | Mmol Stat (add to | - Repeat dose if category
Tab 600mg to 500ml 0.9% | 500ml 0.9% NS range remain same or
Oral: NS infusion infusion over 2 move to the new level’s
1200mg over 2 hours) hours) corresponding
BID management.
IV Infusion | Potassium Chloride Potassium Potassium - Always check
Syrup or Tablets can | Chloride inj Chloride inj magnesium level and
Potassium be added to KCL IV: | 20Mmol/10MI 20Mmol/10MI IV | correct imbalance (please
Chloride inj IV infusion: 30 | infusion: 30 refer to Mg replacement
Moderate 20Mmol/10 | Potassium Chloride | Mmol Stat (add | Mmol Stat (add to | section).
Ml IV Syr IMmol/MI Oral: | to 500ml 0.9% | 500ml 0.9% NS
2.6-2.9 infusion: 30 | 30 mmol TID NS infusion infusionover 2 | - Potassium and
mmol/L Mmol Stat over 4 hours) hours) magnesium replacement
(add to OR can be done
500ml 0.9% simultaneously
NS infusion | Potassium Chloride
over 4 Tab 600mg Oral: - If fluid overload is a
hours 1200mg T1D concern, liaise with
medical team for low fluid
replacement regiment.
Severe IV Infusion | Potassium Chloride Potassium Potassium -Treat moderate & severe
Syrup or Tablets can | Chloride inj Chloride inj hypokalemia in HD bed
<2.6 mmol/L | Potassium be added to KCL I1V: | 20Mmol/10MI | 20Mmol/10MI IV | with cardiac monitoring
Chloride inj IV infusion: 60 | infusion: 60 (especially if
OR 20Mmol/10 | Potassium Chloride Mmol Stat (add | Mmol Stat (add to | ECG/arrhythmia
.| MV Syr IMmol/MI Oral: | to 600ml 0.9% | 500ml 0.9% NS | developed).
Symptomatic | infusion: 60 | 40 mmol TID NS infusion infusion over 3
Mmol Stat over 6 hours) hours) - In severe hypokalemia,
(add to OR preferable route is central
500ml 0.9% line if available.
NS infusion | Potassium Chloride
over 6 Tab 600mg Oral:
hours) 1200mg TID

e Potassium Chloride Tab 600mg contain 8 Mequivalent of potassium.
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8.2 Appendix 2

Hyperkalemia Management Lines Monitoring

-Give for all patients with
A. Calcium Gluconate inj 10% 10MI 1V: 19/10ml STAT | serum K >6.0 mmol/L.
over 10min (for cardiac stabilization)

- Ensure cardiac

B. monitoring/ECG for ALL
1- Salbutamol Sol 5mg/MI Nebulization: 10mg (5mg X 2 | patients with hyperkalemia.
doses) STAT. - Check K level 1 hour after

2- Insulin Regular (R) Inj 100lu/MI IV: 10 lu STAT (with | each cycle.
Dextrose 50% Inj 50% 25MI IV: 50ml STAT) over 30 | - Avoid Salbutamol in

minutes. tachyarrhythmias (consult
3- Resonium Calcium Pow/300Grams Oral: 30g BID medical team).
4- Diuretics/ dialysis if indicated (consult medical team) -Exclude hemolyzed K level
samples.

- Repeat management cycles
as required. (4 cycles and

then call medicine)
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8.3 Appendix 3

Magnesium Magnesium Replacement Monitoring
Level
Magnesium Sulphate Tab 100mg Oral: -Repeat serum Mg level within
100mg OD 24 hours post replacement
measures.
0.4-0.7 mmol/L
OR
-1f urgent replacement required,
repeat serum Mg level 2 hours
If urgent correction required/ or patient post replacement measures.
cannot take orally (e.g. NPO) use:
over 4 hours)
Magnesium Sulphate Inj. 2.5 Grams/5MI IV | -Repeat blood level after 2 hours
infusion: 5 g STAT (in 500ml of 0.9% NS after infusion completion.
<0.4mmol/L | or D5W over 5 hours)
OR

Symptomatic

If life threatening give infusion over 20mins

- Repeat replacement dose if
category range remain same or
move to the new level’s
corresponding management.
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e 1 g of Magnisum Sulphate is 4 mmol, 8 mEq, or 98mg of elemental magnesium.

8.4 Appendix 4

Phosphorus
Level

Phosphate Replacement

Monitoring

0.3-0.81 mmol/L

Phosphate Sandoz Tb 500mg Oral:

500mg TID

OR
If patient is NPO or urgent then to
give

Potassium Phosphate Inj10
mmol/10MI 1V: 10ml STAT (in
500ml 0.9% NS over 4 hours)

<0.3 mmol/L
OR

Symptomatic

Potassium Phosphate Inj10
mmol/10MI IV: 40ml STAT (in
500ml 0.9% NS over 10 hours)

-Use standard potassium phosphate
infusion (use sodium phosphate if
potassium >4.5mmol/L & consult
medicine)

-Repeat serum phosphate level 4
hours post replacement measures.

e Potassium Phosphate Inj10 mmol/10MI contains K+ 10ml and H2Po4 10ml.

e Phosphate Sandoz tablet contains: Na (469mg, 20.4 mmol), K (123mg, 3.1 mmol), and phosphorus (500mg,

16.1 mmol).
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8.5 Appendix 5

Corrected Calcium Replacement Monitoring

Calcium Level

Calcium Carbonate Tab 600 Mg Oral: - Calcium Gluconate:
600mg PO BID-TID can be given
peripherally or through
central line.
Or
>1.9 mmol/L
If symptomatic/or cannot take orally (e.qg. - Calcium Chloride:
NPO) given must be administered
Calcium Gluconate (or Calcium Chloride) inj through a central line.
10% 10MI IV: 1g/10ml STAT in 50ml D5W
over 2 hours - Repeat corrected
Calcium Level at 4
hours after infusion
completion.
Calcium Gluconate (or Calcium Chloride) inj
10% 10MI 1V: 19/10ml (1 ampule) STAT in ] o
< 1.9 mmol/L 50ml D5W or 0.9% NS over 30 minutes - Repeat infusion if not
_ corrected till get normal
Or Symptomatic | Then give slow infusion level.

Calcium Gluconate (or Calcium Chloride) inj | -Check Mg & K levels
10% 10MI 1V: 11¢/110ml (11 ampules) in and replace as required

890mI D5W or 0.9% NS (total volume as per protocol
1000ml) slow infusion at rate of 50 mi/hr ]
over 20 hours. -Call the medical team

for all cases of

Hypocalcemia <1.9
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mmol/L or Symptomatic

hypocalcemia

e  Calcium Gluconate inj 10% 10MI IV: 1g9/10ml contain 4.65 meq/ 2.325 mmol/ 93mg elemental of calcium.

e Lab request in Al shifa system for the calcium is (calcium panel, adjusted for aloumin)

8.6 Appendix 6.

Inform medical team for all cases of hypercalcemia

Corrected Hypercalcemia Management Lines Monitoring
Calcium

Level

- | 0, _ H _ - . )
2.55-2.9 0.9% NS 200- 300ml/hr (aim for UOP 100-150ml/hr (caution in elderly, calcium level 4
mmol/L at risk of fluid overload).

) hours post
(Mild)
treatment.

-0.9% NS 200- 300mli/hr (aim for UOP 100-150ml/hr (caution in elderly,

at risk of fluid overload). _Check corrected

3.0-35 -Calcitonin Inj 100 1u/MI IM: 4 [U/kg IM/SC 12 hourly (use within .

calcium level 4
mmol/L 48hours, nasal formula not effective), dose may be increased up to 6-8 1U

hours post
(Moderate) | every 6-8 hours.

treatment.

-Pamidronate 60 mg STAT (dose not to be repeated before 7 days), if
malignancy related hypercalcemia give: Zolendonic acid 4 mg Inj 4
Mg/100MI 1V infusion over 30 minutes.

e Lab request in Al shifa system for the calcium is (calcium panel, adjusted for albumin)
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-Check renal
-0.9% NS 200- 300ml/hr (aim for UOP 100-150ml/hr (caution in elderly, adjusted dose for

at risk of fluid overload). bisphosphonate

>3.5 -Calcitonin Inj 100 Iu/MI IM: 4 [U/kg IM/SC 12 hourly (use within
mmol/L 48hours, nasal formula not effective), dose may be increased up to 6-8 1U
(Severe) every 6-8 hours.

-Pamidronate 90 mg IV STAT (dose not to be repeated before 7 days), if
malignancy related hypercalcemia give: Zolendonic Acid 4 mg Inj 4
Mg/100MI 1V infusion over 30 minutes.
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