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SCOPE
This policy applies to the units at Harrisburg Medical Center that transfuse blood and blood components: Ambulatory Care Unit, Behavioral Health, Emergency Department, Medical-Surgical Unit, Special Care Unit (SCU) Progressive Care Unit (PCU), and Surgery.

PURPOSE

The purpose of this policy is to establish guidelines for transfusing blood and blood products and any adverse reactions that occur as a result of the transfusion.
PRINCIPLE
The administration of blood and blood components incorporates multiple personnel and hospital services. It involves not only transfusion service but also surgeons, anesthesiologists, primary care physicians, transporting personnel, and the nurse or transfusionist. The act of initiating a transfusion is critical in that procedures at this stage provide the last line of defense in the detection of errors before the infusion of the component to the patient. All personnel who contribute to the event should be provided training in their duties regarding what actions they can take to provide the safest transfusion to the patient.
Alternative Procedures
Patient care units may have specific patient care needs that require alterations in these policies and procedures.  Alternative procedures must be approved by the Laboratory Director responsible for transfusion services and the Performance Improvement Committee and must be available to patient care personnel.

Training and Competency Assessment
Personnel who participate in the administration of blood components must be trained in transfusion procedures and in recognition and management of adverse reactions. The bedside identification is to be performed by qualified individuals such as a physician and registered nurse, two registered nurses, or by a registered nurse and a licensed practical nurse. 

Non-physician transfusionists and anyone who assists in double checking the units (i.e. physician assistants, perfusion technicians, anesthesia allied health technicians, and emergency department technicians) must complete required training and competency assessments on blood transfusion policies.
Equipment and Supplies 
1. All blood components must be filtered during administration. 
2. A blood component administration set containing an in-line blood filter is recommended.  A "Y-Type" administration set may be used.
3. The Hotline Pump and IV infuser uses the “Y-Type” tubing. The Rapid Infuser Fluid Warmer has its own type of blood filter tubing. 

4. An add-on filter, such as a leukocyte reduction filter, may be used when the component was not leukocyte-reduced by the blood supplier. 

5. Because of the large number of filters available, the instructions for use on the package or on the product insert must be read to determine priming instructions and the maximum number of units that may be administered using the filter. 

Intravenous Solutions 
1. Only isotonic saline (0.9%) is recommended for use with blood components. 

2. Other isotonic electrolyte solutions that have been approved by the FDA for this purpose may be used. 

3. Note:  Other commonly used intravenous solutions will cause varying degrees of difficulty when mixed with red cells. For example, 5% dextrose in water will hemolyze red cells. Intravenous solutions containing calcium, such as Lactated Ringer's solution, can cause clots to form in blood. 

4. Prior to blood transfusion, completely flush incompatible intravenous solutions and drugs from the blood administration set with isotonic saline. 

Component Infusion Sets
1. Component  Administration sets are available from the Materiel Management Department.

Leukocyte-Reduction Filters
1. With the exception of autologous units, the components stocked by the Blood Bank are leukocyte-reduced by the blood supplier. 

2. In rare circumstances, a beside leukocyte-reduction filters may be required. 

3. Follow the priming instructions on the product package. 

Pressure Infusion Devices
Follow the filter, port or catheter manufacturer’s instructions regarding the use of pressure infusion devices. The flow through some blood filters may be compromised and some catheters may cause catheter wall rupture if a pressure infusion device is used.

1. Infusion pumps are available in the ordering department.

2. Equipment for transfusion must be used in accordance with the manufacturer's instructions for use and quality control of the instrument. 

3. Do not use equipment that does not have a current Biomedical Engineering tag indicating it has been tested for appropriate function and safety. 

4. Cuffs for pressure infusion may be used if care is taken not to exceed the designated pressure.

Blood Warmers
The primary advantage of using blood warming devices during massive transfusion is to prevent complications caused by hypothermia, thus improving survival rates and patient outcomes, including decreased length of hospitalization. However, the disadvantages include risk of hemolysis, risk of sepsis, decreased infusion rate, inefficient heat transfer, and expense. 

Blood/Fluid warmers (rapid infusers) are available from the laboratory if the indications for use below are met:
1. Massive transfusions.

2. Trauma situations in which core-warming measures are indicated.

3. Administration rate >50 mL/minute for 30 minutes or more (adults).

4. Administration rate >15 mL/kg/hour (children).

5. Potent, high titered, cold autoantibodies, reactive at body temperature and capable of binding compliment, thus causing hemolytic anemia in the patient.

6. Raynaud’s syndrome or other cold-induced vasoactive effects.

7. Neonatal and pediatric transfusions. 

8. Therapeutic plasma apherersis or red cell exchange procedures.

Blood warmers are not usually needed for or provide no clinical advantage in situations such as:

1. Elective transfusions at conventional (slow) infusion rates.

2. Most cold agglutinins encountered in pretransfusion testing.

3. Patient experiencing shivering and discomfort due to cold.(Methods to warm the patient, not the blood are indicated.)

4. Administration of Platelets, Cryoprecipitate, or Granulocyte suspensions (warming may render these products less effective.)

Warnings:

1. Do not use fluid warning equipment that is not FDA approved for use with blood components or is not internally validated.

2. Do not use faulty blood warming equipment.

3. Do not use transfusion sets that are not approved for use with blood warming device.

4. Do not warm blood components by placing on or near a radiator, heater, stove, patient warming blanket, or in a conventional microwave oven.

5. Do not allow the unit to sit at ambient temperature for prolonged periods to warm up.

6. Do not place blood components under hot running tap water or in an unmonitored or improvised warm waterbath.

7. Do not return blood components that have been warmed to inventory.
Blood warmers may be used as long as the device has a temperature alarm and visible temperature monitor. Clintech will perform alarm checks quarterly and perform maintenance as required by the manufacturer.

Patient Instructions and Preparation
AABB Standards for Blood Banks and Transfusion Services (Standards) states that “the blood bank or transfusion service medical director shall participate in the development of policies, processes, and procedures regarding recipient consent for transfusion”. 
Blood Bank personnel will notify patient unit personnel by telephone when ordered blood is ready for transfusion and all pertinent forms (white HMC Crossmatch form and green identification sheets) will be delivered to the ordering unit. 

Informed Consent
1. Informed consent for blood transfusion is a process in which the patient is informed of the medical indications for the transfusion, the possible risks, the possible benefits, the alternatives, and the possible consequences of not receiving the transfusion. 

2. Informed consent may be obtained by a physician, a nurse, or a physician extender who is knowledgeable about blood transfusion and the patient’s condition so as to be able to explain the elements of informed consent above. 

3. The risks of transfusion, including adverse symptoms and alternatives to homologous (allogeneic) transfusion, must be discussed with the patient well before the transfusion. 
4. The patient is then given a choice to accept or decline transfusion. Consent should be obtained sufficiently in advance of the transfusion that the patient can truly understand what is said and have sufficient time to make a choice. 

5. Consent should be documented in the medical chart using the blood transfusion permit.
6. A single informed consent may cover many transfusions if they are part of a single course of treatment. 

7. It may be advisable, though, to obtain a new consent when there is a significant change in the patient's care status, such as a transfer for care to another service, an inpatient admission, or an outpatient transfusion. 
8. If the recipient is unable to give consent, a legally authorized representative or surrogate may provide consent.
9. In emergency situations the physician ordering the transfusion must make a reasonable judgment that the patient would accept the transfusion. Transfusion should not be delayed in a life-threatening situation if it is likely that the patient would agree to transfusion. After the event, the circumstances of the transfusion decision should be documented in the medical chart. 

Refusal of Blood Transfusion
1. The form "Patient’s Release Form for Refusal of Blood or Treatment" should be used to document the patient’s refusal of transfusion. 
Post Transfusion Instructions to the Patient
1. Outpatients or patients who will be leaving the hospital within one week of transfusion should be given written instructions regarding delayed transfusion reactions. 

2. The patient handout "Post-Transfusion Instructions for the Patient" may be used for this purpose. 

Release and Transport of Blood Components
To reduce the potential for waste of the component, do the following before requesting that a blood component be issued from the Blood Bank:

	1
	Verify the physician's order for the product, volume and transfusion rate Note: Orders for blood components shall follow the policies for patient care orders and verbal orders for inpatient and out patients 

	2. 
	Administer any pre-transfusion medication

	3. 
	Record the patient's vital signs

	4. 
	Initiate or verify patency of an intravenous line


Transport of Blood Components
Blood may be obtained by one of the following methods:

1. Unit personnel picking up at the Blood Bank 
2. Transport of blood components using laboratory service when the blood order is emergent

When requesting a unit of blood the following information must be provided:
	1
	Intended blood recipient's full name and Blood Bank (R) number

	2. 
	Blood component ordered

	3. 
	Unit number needed for infusion, i.e., 1st,2nd,etc.


1. Blood components will be released to physicians and registered nurses on the basis of an oral request stating this information (green identification slip).
2. Only one unit of blood will be released at a time for a patient unless the patient has two intravenous lines in place that allow for the simultaneous administration of two components.

Receipt of Blood Components 
The person (nurse) infusing the blood being transported at the receiving location must immediately upon receipt 

	Step
	Action

	1
	Verify

· Product is designated for a patient at the receiving location 

· Name and blood bank (R) number recorded on the Transfusion Record Form attached to the unit correspond with that of the intended recipient blood bank armband
· Unit has a normal appearance.

	2
	The person (nurse) infusing the blood component must:

· Sign the transfusion record form

	3.
	Verify that infusion of red blood cells or plasma components was within 30 minutes of being issued by the blood bank.

	
	If more than 30 minutes have elapsed since the time on the crossmatch transfusion report. 
	Then Red Blood Cells or plasma may be used for immediate transfusion that will be completed within 4 hours of the time, transfuse the component.

	
	
	Do not store Red Blood Cells and plasma that has been out of refrigeration for more than 30 minutes or placed in any other refrigerators that have not been approved for storage of blood products.

	
	
	If the blood component is not needed for immediate transfusion, return the Red Blood Cells or plasma to the blood bank for proper disposal.


1. Red Blood Cell and plasma components must be stored between 1 and 6 C and the temperature during transport cannot exceed 10 C. Refrigerated blood components will warm to above 10 C in approximately 30 minutes after removal from refrigeration.

2. Platelets and Cryoprecipitate are stored at room temperature. These components may be used until the outdate time on the label.  Cryoprecipitate are obtained from American Red Cross.
3. Consult with the Blood Bank if there is any question about the suitability or identification of a blood component. 
Special Instructions
1. When blood is released for transfusion under unusual circumstances a special notation will be indicated on the Transfusion Record Form, such as, “cold agglutinin-use blood warmer, give blood slowly, etc. 

2. This information will often suggest to physicians and nurses that particular caution must be exercised during transfusion, and that the blood transfusion should be terminated at the first sign of an untoward reaction. A list of transfusion reaction symptoms can be found in the Transfusion Reaction Policy.  
3. Personnel initiating the transfusion who have questions concerning the significance of this information should contact the Blood Bank. 

IMMEDIATELY PRIOR TO BLOOD TRANSFUSION
Pre-transfusion Vital Sign Documentation
1. To provide a baseline, record the patient's blood pressure, pulse, respirations and temperature in the chart or on the transfusion record form
2. The baseline assessment should include assessment for signs and symptioms existing before the transfusion that may mimic a transfusion such as shortness of breath, rash, pruritus, wheezing, and chills.

3. A patient with renal or cardiopulmondary disease may indicate the need for a slower fluid rate to prevent fluid overload. 

If a patient is febrile, consideration should be given to postponement of blood transfusion, since the fever may mask the development of a febrile reaction to the blood component itself and destroy cellular components at an increased rate. 
Verify physician's orders for transfusion and that any pre-transfusion medications have been administered

Perform bedside verification of patient and component using 
1. The labels on the bag, 

2. The Transfusion Record Form and 

3. The patients attached positive patient identifier (blood armband).

Two qualified individuals must 

These steps must never be bypassed.
	1
	Ask the patient to state his or her full name. Verify patient and component identification information.  Utilize patient’s last, first, and middle name or initial.  Verify the Date of Birth and Blood Bank (R) number as an approved second identifier. 

	2
	Verify the blood type, donor number, component name

	3
	Verify compatibility: a compatibility chart.  Attachment A

	4. 
	Verify the product is not outdated

	5. 
	Sign the Transfusion Record Form before blood transfusion is initiated.

	6.
	The person who hangs the blood must record the date and time the transfusion was started

	7.
	Record the date, time, component and unit number on the appropriate sheet on the patient's chart. Refer to unit policy and procedures.


DO NOT START the transfusion if there is any discrepancy.
Contact the Blood Bank.
Initiating the Transfusion
1. Immediately before transfusion, mix the unit of blood thoroughly by gentle inversion.
2. The transfusionist should check the appearance of the unit. The unit should not be issued if it appears discolored, abnormally cloudy or foamy, or if clots, clumps  or lack of bag integrity are detected. 

3. Follow the manufacturer's instruction for the use of special filters and ancillary devices. Additional administration instructions for selected components are printed at the end of this chapter and are available upon request from the Blood Bank. 

4. If any part of the unit is transfused, the unit is considered transfused. 
Flow Rates: Refer to Attachment B  
During the Transfusion Document
	What
	· temperature, blood pressure, respirations and pulse, and examine the skin for urticaria. 

· assess flow rate
· perform lung assessment

	When
	· before initiating the transfusion 

· after the first 5-15 minutes 

· after 30 minutes 

· hourly until one hour after completion of the transfusion

	Outpatient Post Transfusion Vital Signs
	For outpatient transfusions, the vital signs may be taken at 30 minutes post transfusion.


See Transfusion Reaction Form for signs and symptoms of a transfusion reaction. 

If the patient has a preexisting fever
The need for transfusion must be balanced with the risk of transfusion. Contact the patient’s physician to determine if pretransfusion medications should be administered. 

If a patient is being transported with blood hanging
Patients should not be transported with blood components infusing unless accompanied by a clinician who can monitor and respond to a potential reaction. Additionally, the receiving clinic/area must have a clinician who can manage a patient while they are receiving blood components. 

Medications
1. Do not add medications directly to a unit of blood during transfusion. 

2. Medications that can be administered "IV Push" may be administered by stopping the transfusion, clearing the line at the medication injection site with 5-10 mL of normal saline, administering the medication, reflushing the line with saline and restarting the transfusion. 
Signs and Symptoms That May Be Indicators of a Transfusion
1. Fever, generally defined as 1 C rise in temperature above 37 C (the most common sign of acute hemolytic transfusion reaction, AHTR). 

2. Chills with or without rigors.

3. Respiratory distress, including wheezing, coughing, dyspnea, and cyanosis.

4. Hyper-or hypotension.

5. Abdominal, chest, flank, or back pain.

6. Pain at site of infusion.

7. Skin manifestations, including urticarial, rash, flushing, pruritus, and localized edema.

8. Jaundice or hemoglobinuria.

9. Nausea/ vomiting.

10. Abnormal bleeding.

11. Oliguria/ anuria. 
If a Transfusion reaction is suspected, 
1. Stop the transfusion 

2. Maintain the IV. 

3. Save the bag and attached tubing and refer to policy for initiating a transfusion reaction.  Attachment: Transfusion Reaction Form (eform)

4. Refer to the Adverse Transfusion Reaction section of this policy for further instructions.
Units entered and not transfused
If a unit of blood or a blood component has been entered for any reason by personnel not working in the Blood Bank, and the unit has not been transfused

1. Record on the transfusion Record Form the volume transfused as "NONE". Write on the record form what happened to the unit, i.e., bag punctured, consent not signed, etc.
2. Indicate the disposition of the unit "Discarded on patient unit" and sign and date the notation. 

3. Return the pink Transfusion Record Form to the Blood Bank
If Components Are No Longer Needed
To avoid unnecessary waste of blood resources, notify the Blood Bank staff immediately if components are no longer needed for a patient, as the component may be suitable for transfusion to another patient. 
At the Termination of an Uncomplicated Transfusion
After the completion of each uncomplicated transfusion, the responsible physician or nurse should verify that the date and time the transfusion was stopped/completed is noted on crossmatch transfusion report.  

Discontinue the isotonic saline solution used to initiate the transfusion after the completion of the transfusion unless specifically ordered.

Document the volume of blood infused and the patient's response to the transfusion in the patient's medical record.
Disposal of Blood Bags If No Reaction is Suspected
Discard empty blood bags with attached blood infusion sets on the patient unit in a biohazard waste container such as a red bag.
Transfusion Record Form Distribution
Following completion of the form, the white copy of the crossmatch transfusion report form should be retained in the patient unit for attachment to the patient's chart; the pink copy of the form must be returned to the Blood Bank. The HMC crossmatch form white copy will be placed in the patient’s chart.  The yellow copy will be retained by blood bank at time of blood being issued.

ADVERSE TRANSFUSION REACTION
In the event of a suspected adverse transfusion reaction during or after the blood administration process , the transfusionist must be aware of signs and symptoms of a possible transfusion reaction and be prepared to take steps to mitigate  the current episode as well as prevent further future similar reactions when possible. 

A  transfusion reaction is any unfavorable event occurring in a patient during or following transfusion of blood products that can be related to that transfusion. A transfusion reaction may occur immediately or several hours to days after the transfusion is complete. Evaluation of a suspected transfusion reaction includes a clinical evaluation of the patient with laboratory verification and testing. 

MANAGEMENT OF TRANSFUSION REACTIONS

Role of Nurse\Transfusionist:

Immediate actions must be taken in the following order:

1. Patient-focused steps:

a. Stop the transfusion immediately but keep the intravenous (I.V.) line open with normal saline. Other agents should be administered as directed by the patient’s physician. Treat shock if present.

b. Document the clerical recheck between the patient and the component. The labels on the component, patient records, and patient identification should be examined to detect any identification errors. The Blood Bank may require a repeat ABO determination or grouping of the patient on a new sample.

c. Contact the treating physician immediately for instructions for patient care.

2. Component-focused steps:

a. Contact the Blood Bank (extension 10224) for directions for investigation. 

b. Obtain instructions concerning the return of any remaining component, associated Intravenous (IV) fluid bags, and tubing. 

i. DO NOT discard unit. 

ii. Enclose the donor unit bag and all connected lines and I.V. solutions in a Biohazardous bag. Return the bag, filter set, and all connected IV solutions to the Blood Bank for investigative purposes. 

iii. Do not include needles or other infusion devices.

c. Determine appropriate samples (blood and urine) to be sent to the laboratory.

i. Collect a properly labeled Post Transfusion urine sample.

ii. Clearly identify sample as “Post Transfusion”. 

d. Complete the Nurses Transfusion Note immediately so that a printed copy will be available for pickup by Laboratory Personnel at the time of Post Transfusion Sample Collection.

e. Complete the Transfusion Record.

f. The laboratory personnel will collect items listed above when the Post Transfusion Blood Sample is collected.

g. The Blood Bank determines whether the blood provider should be notified. 
h. Fill out an Incident/ Occurrence Report.
Role of Laboratory
All suspected adverse transfusion reaction investigations are initiated without delay, immediately upon notification by the nursing staff perform the following investigations. Refer to Attachment C: Categories and Management of Adverse Transfusion Reactions additional information.
1. Bedside identification check:

a. Verify complete name including middle name or initial, Date of Birth, and Blood Bank Identification of the following:

b. Wrist band

c. Verbal Identification.

d. Blood Bank Identification Band.

e. Computer record and history card. 

f. Report any discrepancies immediately to the Medical Director of the Laboratory, the Laboratory Administrative Director, and the Blood Bank.

i. Richard Cachia, MD   (998-7862) 

ii. Gloria Bonin BS, MLT, (ASCP) (919-247-3222)

iii. Amanda Steward, MLT(ASCP)   (270-952-4084)

g. Collect Post Transfusion samples labeled for Blood Bank Identification. The samples include:

i. Red top tube, no gel.

ii. Green top tube, no gel.

iii. Two (2) Pink top tubes.

h. All samples must be labeled POST transfusion.

2. Preliminary Investigation

a. Validate  Pre and Post Transfusion:

i. Blood Bank Record

ii. Sample Identification, including Blood Bank ID #

b. Centrifuge unopened Post Transfusion pink tube 10”.

c. Icterus Observation

i. Observe and compare Pre and Post transfusion Plasma for presence of icterus.

d. Hemolysis Observation

i. Observe and compare Pre and Post transfusion Plasma for presence of hemolysis.

e. ABO/Rh

1. Test cells of both Pre and Post Samples.  Compare and document results.

f. Direct Antiglobulin Test

1. Perform DAT on both Pre and Post samples.  Document results using the IgG Gel card,

a. If positive, send to Heartland Regional Medical Center for further testing.

b. If negative, no additional testing is necessary.
g. Notify the Medical Director of the Laboratory and the attending Physician after the preliminary investigation is complete. It is the decision of the attending to transfuse additional donor products.

h. Submit the original Transfusion Reaction Report to the Medical Director for conclusive interpretation.

i. Place the copy of the Transfusion Reaction Report in the patient’s chart. 

j. Place the original Transfusion Reaction Report in the Transfusion Reaction Record Book.

k. Note the following:

i. In the event of identification discrepancy, notify the Medical Director of the Laboratory immediately.  In turn, the attending will be notified by the Medical Director.

ii. In the event of hemolysis or icterus, the sample is to be redrawn to verify sample collection.

iii. In the event of conversion of DAT from negative to positive on the Post transfusion sample, additional investigative measures will be performed as expeditiously as possible.


3. Secondary investigation

RED BLOOD CELLS:

a. Perform an antibody screen on both pre and post transfusion samples. Send samples to the American Red Cross for antibody identification if positive.
b. Perform compatibility procedures testing suspected donor red blood cells using both pre and post transfusion samples.
c. Urinalysis. 


d. Additional secondary testing as required by Medical Director.


e. Note the following:

i. In the event of discrepancy, the Medical Director of Laboratory Services and the attending physician will be notified immediately.

f. Submit the Transfusion Reaction Report to the Medical Director for final conclusion.

g. Place a copy of the Transfusion reaction Report on the patient’s chart. 
h. Place the original Transfusion Reaction report in the Blood Bank Transfusion Reaction Record Book.

Transfusion reaction due to fresh frozen plasma, platelet concentrate and cryoprecipitate, usually do not require laboratory investigation unless hemolytic transfusion reaction or infection is suspected. The pre-transfusion paperwork, however, should be re-checked.

PLASMA

1. Reverse ABO on the donor bag from the segment.

2. Gram stain & culture of donor bag segment (if the temperature rises >2.0°F.

3. Submit the Transfusion Reaction Report to the Medical Director for final conclusion.

4. Place a copy of the Transfusion Reaction report on the patient’s chart. 
5. Place the original Transfusion Reaction Report in the Blood Bank Transfusion Reaction Record Book.

PLATELETS

1) Reverse ABO on the donor bag from the segment. 

2) Gram stain & culture of donor bag segment (if the temperature rises >2.0°F.

3) Submit the Transfusion Reaction Report to the Medical Director for final conclusion.

4) Copy and place on the patient chart. Place the original in the Blood Bank Transfusion Reaction Record Book.

Note:  when indicated, an extended evaluation of a suspected hemolytic transfusion may include the following tests as appropriate:

1. Examination of post-reaction urine for free hemoglobin

2. Total bilirubin

3. Serum Haptoglobin

4. Serum/plasma Creatinine
5. Chest x-ray (TRALI) after consulting with the Medical Director of the laboratory.
Notification in the event of:

1. Adverse Reaction: 
a. Amanda Steward, MLT (ASCP) 270-952-4084

b. Gloria Bonin, Laboratory Manager 618-253-0229 or 919-247-3222

c. Richard Cachia, M.D, Laboratory Director.: 618-998-7862 (Office) or on-call pathologist by contacting the Blood Bank at Heartland Regional Medical Center at 618-998-7880 
2. Product Failure:  (E.g. mislabeling, discoloration, disease transmission):
i. Risk Management

ii. AMERICAN RED CROSS REFERENCE LABORATORY
3. Catastrophic Event:  (E.g. Acute Hemolytic reaction or fatality):  
a. Risk management

b. Food and Drug Administration (FDA)
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Appendix A
	Red Blood Cell Compatibility Table

	Recipient
	Donor

	
	O−
	O+
	A−
	A+
	B−
	B+
	AB−
	AB+

	O−
	XY
	
	
	
	
	
	
	

	O+
	XY
	X Y
	
	
	
	
	
	

	A−
	XY
	
	X
	
	
	
	
	

	A+
	XY
	X Y
	X
	X Y
	
	
	
	

	B−
	X
	
	
	
	X
	
	
	

	B+
	X
	X Y
	
	
	X
	X Y
	
	

	AB−
	X
	
	X Y
	
	X
	
	X Y
	

	AB+
	X
	X Y
	X Y
	X Y
	X
	X Y
	X Y
	X Y


	Plasma compatibility table

	Recipient
	Donor

	
	O
	A
	B
	AB

	O
	X Y
	X Y
	X Y
	X Y

	A
	
	X Y
	
	X Y

	B
	
	
	X Y
	X Y

	AB
	
	
	
	X Y
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