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When a nurse prepares to administer a continuous heparin infusion at a rate
of 1,600 units per hour with a concentration of 20,000 units in the IV
solution, meticulous attention to detail is essential to ensure patient
safety and therapeutic effectiveness. Proper understanding of heparin
therapy, accurate calculations, and strict adherence to protocols are
fundamental components of safe medication administration. This article
provides a comprehensive overview of how nurses can effectively prepare and
administer continuous heparin infusions, emphasizing critical steps, safety
considerations, and best practices.

Understanding Heparin Therapy and Its Clinical
Significance

What is Heparin?

Heparin is an anticoagulant medication widely used to prevent and treat
thromboembolic disorders such as deep vein thrombosis (DVT), pulmonary
embolism (PE), and to maintain patency of IV catheters. It works by
activating antithrombin III, which inhibits thrombin and factor Xa, thereby
reducing clot formation.

Importance of Continuous Infusion

Continuous heparin infusions allow for steady plasma concentrations, reducing
the risk of clot formation while minimizing bleeding risks. Proper titration
based on coagulation monitoring (e.g., activated Partial Thromboplastin Time,
aPTT) ensures optimal therapeutic effects.

Key Considerations in Heparin Administration

e Patient-specific factors such as weight, renal function, and bleeding
risk

e Accurate dosing calculations



e Monitoring coagulation parameters regularly

e Adherence to institutional protocols and guidelines

Calculating the Heparin Infusion Rate

Understanding the Concentration and Dose

In this scenario, the nurse is preparing a continuous infusion of heparin at
1,600 units per hour, with the medication prepared from a solution containing
20,000 units in a specified volume.

Determining the Required Infusion Rate

To deliver the correct dose, the nurse must calculate the infusion rate in
mL/hour based on the concentration of the solution.

Step-by-Step Calculation

1. Identify the concentration of the heparin solution: 20,000 units per
specified volume (e.g., 100 mL)

2. Determine the units per mL: if 20,000 units are in 100 mL, then:

o Units per mL = 20,000 units / 100 mL = 200 units/mL

3. Calculate infusion rate in mL/hour:
o Infusion rate (mL/hour) = Dose (units/hour) / Units per mL

o= 1,600 units/hour / 200 units/mL = 8 mL/hour

Thus, the nurse should set the infusion pump to deliver 8 mL/hour to
administer 1,600 units per hour.



Preparing the Heparin Infusion safely

Gathering Necessary Supplies

Before beginning preparation, ensure the following are available:

e Heparin vials or pre-prepared infusion bags (containing 20,000 units in
known volume)

e Sterile IV tubing compatible with the infusion pump
e Alcohol swabs for aseptic technique
e Infusion pump and IV pole

e Gloves and personal protective equipment

Steps for Preparation

1. Perform hand hygiene thoroughly.

2. Verify the physician’s order, including dose, rate, and patient
specifics.

3. Check the heparin vial or infusion bag for clarity, expiration date, and
integrity.

4. Calculate the required infusion rate as previously described.

5. Prepare the infusion: if using a bag, attach the IV tubing to the bag
and prime the line to remove air bubbles.

6. Label the infusion bag clearly with the dose, rate, and time of
preparation.

7. Set the infusion pump to the calculated rate (8 mL/hour).

8. Verify the setup with another nurse or supervisor, following the
‘double-check' protocol.

9. Document the preparation details in the patient’s medical record,
including the drug, dose, concentration, and start time.



Monitoring and Safety Considerations

Assessing Patient Response

Continuous heparin infusion requires vigilant monitoring to prevent
complications. Key assessments include:

e Monitoring vital signs regularly
e Assessing for signs of bleeding (e.g., bruising, hematuria, melena)

e Evaluating for signs of thrombosis or other adverse effects

Laboratory Monitoring

Heparin therapy is typically titrated based on coagulation studies:

e Activated Partial Thromboplastin Time (aPTT): usually checked every 6
hours initially, then daily once stabilized

e Platelet count: to monitor for heparin-induced thrombocytopenia (HIT)

e Other labs as indicated based on patient condition

Adjusting the Infusion Rate

Based on laboratory results:

e If aPTT is below the therapeutic range, increase the infusion rate as
per protocol

e If aPTT is above the range, decrease or hold the infusion to prevent
bleeding

e Document all adjustments and notify the healthcare provider promptly

Best Practices for Safe Heparin Administration



Adherence to Protocols

Ensure all steps align with institutional policies, including:
e Using standardized infusion protocols
e Implementing double-check procedures

e Maintaining accurate documentation

Patient Education

Inform the patient about:
e The purpose of heparin therapy
e Potential side effects and signs to report

e Importance of adhering to monitoring schedules

Handling Complications

Be prepared to manage adverse reactions:

e Bleeding: apply pressure to bleeding sites, notify the provider, and
manage bleeding as per protocol

e Heparin-induced thrombocytopenia: discontinue heparin and initiate
alternative anticoagulation if suspected

e Other adverse effects: monitor closely and intervene promptly

Conclusion

Administering a continuous heparin infusion at 1,600 units per hour with a
concentration of 20,000 units requires precise calculation, careful
preparation, and diligent monitoring. By understanding the pharmacology,
following strict safety protocols, and continuously assessing patient
response, nurses can effectively manage anticoagulation therapy, reducing the
risk of complications and promoting optimal patient outcomes. Proper
education, adherence to institutional guidelines, and vigilant monitoring are
the cornerstones of successful heparin infusion management.



Frequently Asked Questions

What is the initial step a nurse should take before
administering a continuous heparin infusion at 1,600
units per hour?

The nurse should verify the healthcare provider's order, review the patient's
baseline coagulation labs (such as aPTT), and ensure the proper heparin
concentration and infusion setup are prepared.

How does the nurse calculate the infusion rate for
heparin when given in units per hour and
concentration in units per mL?

The nurse divides the prescribed units per hour by the concentration of
heparin in units per mL to determine the infusion rate in mL per hour. For
example, if the concentration is 20,000 units in a certain volume, the
calculation adjusts accordingly.

What is the significance of the '20,000' in the
context of heparin infusion preparation?

The '20,000' likely refers to the total units of heparin in the vial or bag,
which helps determine the concentration and calculate the infusion rate
accurately.

What are key safety considerations when
administering a continuous heparin infusion?

Key safety measures include verifying patient identity, double-checking
calculations, monitoring for signs of bleeding, regularly assessing
coagulation labs (like aPTT), and ensuring proper infusion pump function.

How often should the nurse monitor the patient's
coagulation status during heparin infusion?

The nurse should monitor the patient's coagulation status, such as aPTT,
every 6 hours initially or as ordered, to ensure therapeutic levels and
prevent bleeding complications.

What are potential signs of heparin overdose or
bleeding that the nurse should observe?

Signs include unexplained bruising, hematuria, hematemesis, bleeding gums,
petechiae, or neurological changes indicating hemorrhage.



How does the nurse adjust the heparin infusion if
the aPTT is outside the therapeutic range?

The nurse should notify the healthcare provider to adjust the infusion rate
or dosage based on current aPTT results, following institutional protocols.

What is the purpose of using a continuous heparin
infusion 1in hospitalized patients?

Heparin infusion is used to prevent or treat thromboembolic events, such as
deep vein thrombosis or pulmonary embolism, especially in patients with acute
clotting risks.

Why is it important to verify the concentration and
calculation before starting the heparin infusion?

Verifying the concentration and calculations ensures accurate dosing,
minimizes the risk of dosing errors, and promotes patient safety.

What documentation should the nurse complete after
initiating a heparin infusion?

The nurse should document the medication name, dose, infusion rate, time of
initiation, baseline coagulation labs, patient response, and any observations
or adverse effects.

Additional Resources
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Introduction

In contemporary clinical practice, the administration of anticoagulants such
as heparin plays a pivotal role in managing thromboembolic disorders,
including deep vein thrombosis, pulmonary embolism, and myocardial
infarction. Among these agents, continuous heparin infusion remains a
cornerstone in acute settings, requiring meticulous preparation, precise
dosing, and vigilant monitoring to mitigate risks such as bleeding or under-
anticoagulation. This article delves into the critical process of a nurse
preparing to administer a continuous heparin infusion at 1,600 units per hour
with a concentration of 20,000 units, exploring the underlying principles,
preparation steps, safety considerations, and best practices.



Understanding Heparin and Its Clinical Use

What Is Heparin?

Heparin is an unfractionated anticoagulant derived from animal tissues,
primarily porcine intestinal mucosa or bovine lung tissue. Its primary
mechanism involves activating antithrombin III, which inhibits thrombin
(factor IIa) and factor Xa, thereby preventing clot formation.

Clinical Indications for Heparin Infusion

Heparin is indicated in various scenarios, including:

- Treatment of acute venous and arterial thromboembolism

- Prevention of clot propagation in unstable angina and ST-elevation
myocardial infarction

- Bridge therapy for patients undergoing procedures requiring anticoagulation
- Management of disseminated intravascular coagulation (DIC)

Advantages and Challenges

While effective, heparin therapy demands rigorous monitoring owing to its
narrow therapeutic window. The primary laboratory test used to monitor

efficacy is the activated partial thromboplastin time (aPTT), aiming for a
therapeutic range usually 1.5 to 2.5 times the normal value.

Preparing for Heparin Infusion: Key Considerations

Assessing the Patient

Prior to administration, the nurse must evaluate:

- Baseline coagulation parameters (aPTT, PT/INR, platelet count)

- Renal function (important for heparin clearance)

- Bleeding risk factors

- Allergies or previous heparin-induced thrombocytopenia (HIT)
Understanding the Heparin Concentration and Dose

In this scenario, the infusion is set at 1,600 units per hour using a

concentration of 20,000 units in the infusion solution. Clarifying the
preparation steps and ensuring correct dosing is critical.

Step-by-Step Preparation of the Heparin Infusion

1. Confirm the Prescribed Dose and Concentration



- Ordered dose: 1,600 units/hour

- Concentration of infusion solution: 20,000 units in a specified volume
(commonly 250 mL or 500 mL)

2. Calculate the Infusion Rate

To deliver 1,600 units/hour from a solution containing 20,000 units,
determine how many mL per hour are needed based on the concentration.

Example Calculation:

Suppose the heparin solution is prepared with 20,000 units in 250 mL:

- Units per mL: 20,000 units / 250 mL = 80 units/mL

Calculate mL/hour:

- 1,600 units/hour + 80 units/mL = 20 mL/hour

Result: The infusion pump should be set to deliver 20 mL/hour.

3. Verify the Compatibility and Labeling

Ensure the container is labeled correctly, with the concentration, patient
identifiers, and infusion rate. Confirm compatibility with other medications
and solutions.

4. Use of Infusion Pump and Safety Checks

Set the infusion pump to 20 mL/hour. Employ safety checks:

- Cross-check calculations with a second nurse or protocol

- Verify infusion rate and solution label

- Confirm patient identity and allergies

5. Initiating the Infusion

- Prime the tubing to remove air bubbles

- Connect the infusion line securely to the patient’s IV access

- Start the infusion at the prescribed rate
- Document the initiation, including date, time, dose, and any observations

Monitoring and Adjustments During Infusion
Routine Monitoring Parameters
- aPTT levels: to maintain therapeutic anticoagulation (usually 1.5-2.5 times

baseline)
- Platelet counts: to detect HIT



- Signs of bleeding: hematuria, bleeding gums, petechiae
- Vital signs: blood pressure, heart rate

- Signs of thrombosis or embolism

Adjusting the Infusion

Based on aPTT results, the infusion rate may require adjustment:

- If aPTT is below target, increase the rate incrementally
- If above target or bleeding occurs, decrease or hold the infusion

Documenting Changes

Every adjustment must be documented meticulously, including rationale and
laboratory values.

Safety Considerations and Complications
Bleeding Risks

Heparin increases bleeding risk, which can manifest as minor bruising or
severe hemorrhage. Vigilant monitoring and prompt action are essential.

Heparin-Induced Thrombocytopenia (HIT)

A rare, immune-mediated adverse effect characterized by a significant drop in
platelet count. Early recognition and discontinuation of heparin are
critical.

Managing Adverse Events

- Immediate cessation of heparin if HIT or severe bleeding is suspected

- Administering protamine sulfate as an antidote in cases of overdose or

severe bleeding
- Supporting hemodynamic stability

Best Practices for Heparin Infusion Management
Education and Protocols

- Regular staff training on heparin protocols

- Use of standardized order sets and checklists
- Clear documentation and communication

Quality Assurance

- Routine audits of heparin therapy



- Ensuring equipment calibration
- Adherence to institutional guidelines

Patient Education

- Informing patients about therapy purpose and potential risks
- Encouraging reporting of bleeding signs

Conclusion

Preparing a nurse to administer a continuous heparin infusion at 1,600 units
per hour with a concentration of 20,000 units involves precise calculation,
vigilant safety checks, and ongoing monitoring. Understanding the
pharmacology, potential complications, and institutional protocols ensures
that patients receive effective anticoagulation while minimizing adverse
outcomes. As anticoagulation therapy continues to evolve, so too must nursing
competencies, emphasizing meticulous preparation and vigilant patient care to
optimize therapeutic outcomes.
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Note: This comprehensive review aims to serve as an educational resource for
nursing professionals and healthcare providers involved in anticoagulation
management. Always adhere to your institution's protocols and consult with
pharmacy or hematology specialists when in doubt.
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