


Aerosol Therapy

Spacers

Baby Mask

Spacer

Canister

Inhaler

Place to
insert inhaler

A spacer provides additional volume that slows the aerosol velocity from a pMDI, allowing a reduction
in particle size. Aerosol retention and discharged dose depends on the size and shape of the spacer, and
electrostatic charge on the inner walls of plastic spacers. Spacers decrease oral deposition. When using
a spacer, patient should coordinate their inhalation to occur within 1 to 2 seconds after actuating the
inhaler. However, to function effectively, device should be fitted well to the spacer.

Advantages and disadvantages of spacers

Advantages

Disadvantages

e Reduced oropharyngeal drug impaction and loss

e Increased inhaled drug by two to four times
than the pMDI alone

e Allows use of the pMDI during acute
exacerbations

e Simplifies coordination of pMDI actuation
and inhalation.

e Large and cumbersome compared to the
pMDI alone

e More expensive and bulky than a pMDI alone

e Some assembly may be needed

e Patient errors in fringe multiple puffs into
chamber prior to inhaling or there is a delay
between actuation and inhalation

e Eliminates the need of hand mouth | e Possible contamination with inadequate
coordination cleaning
Procedure

1. Assemble the spacer device
2. Shake to mix the ingredients

3. Remove the mouthpiece cover from the pMDI canister and the spacer .Attach the pMDI to the

holding chamber/spacer.

Hold the canister upright

Exhale to functional residual capacity
Place the mouthpiece into the mouth

Allow 15 - 30 seconds between puffs

=0 % N v e

the spacer and replace the caps on both

Press the pMDI canister once and simultaneously breathe in slowly through the mouth
Hold breath for 10 seconds (or as long as comfortable)

0. After the prescribed amount of puffs has been administered, have patient remove the pMDI from

11. Have the patient gargle and rinse with tap water after using an pMDI, as necessary

12. Disassemble the spacer device for cleaning
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Cleaning

Clean at least once a week or more often as needed.

Disassemble the device for cleaning.

Soak the valve holding chamber or spacer with clean water and gently shake both pieces back and
forth (liquid detergent may be used)

Shake out to remove excess water.

Air dry spacer parts in the vertical position overnight. Do not place in sunlight. Do not use hot
water.

Do not towel dry the spacer as this will reduce dose delivery because of static charge.

Replace the back piece on the spacer when it is completely dry.

2. Dry-Powder Inhaler

Dry-powder inhalers (DPIs) are portable, inspiratory flow-driven inhalers that are used to administer
medication in the form of dry powder to the lungs. Single and multiple dose DPIs are available. They
consist of a drug holder, an air inlet, a powder dispersion compartment and a mouthpiece. DPIs induce
sufficient turbulence and particle-to-particle collision that detaches particles from their carrier surface
and separates larger particles into smaller particles for adequate lung deposition.

P
mouthpiece
rotacap hole
;
g//"- i\‘::\_ == peald ﬁn
N
-
7 g base
Figure: Rotahaler Figure: Revolizer

Advantages and disadvantages of DPI

Advantages Disadvantages
e Not suitable for extreme of ages (less than 5 years
Small and portable of age or elderly patients)
Propellant free e Limited shelf-life and product stability
Breath actuated e Upper respiratory side effects
Short preparation and administration | ¢ Cough
time e Various DPI designs

e Lactose allergy
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Factors Affecting DPI Performance and Drug Delivery

Resistance and Inspiratory Flow: Each type of DPI has a different resistance to airflow that
determines how much peak inspiratory flow needs to be created in the device to release the
correct amount of drug. The patient’s inspiratory effort is important in breaking down of the
powder into finer particles.

Exposure to Humidity and Moisture: Humid and moist DPIs can lead to clumping of powder,
reduce disaggregation and fine-particle development and dispersement during inhalation.

Procedure
Rotahaler

1.

Hold the rotahaler vertically and position the two halves of the rotahaler such that the fin is not
directly below the rotacap hole.

Remove the rotacap from its bottle and insert it into the rotacap hole with its transparent end
facing downwards.

Hold the mouthpiece firmly with one hand and rotate the base

Breathe out fully and place the mouthpiece of the rotahaler between your teeth

Close your lips tightly around it and tilt your head slightly backward and breathe in through
mouthpiece rapidly and deeply

Hold your breath for 10 sec or as long as you are comfortable and breathe out normally. In case
powder remains, repeat step 4

7. Open the rotahaler and dispose the empty capsule
Revolizer
1. To open, hold the revolizer at the base with one hand and pull back the mouthpiece.

2.

Remove arotacap from its bottle and insert a rotacap into the rotacap chamber with the transparent
end facing downclose the mouthpiece firmly. A click sound will indicate proper closing of the
revolizer.

Breathe out fully, through the mouth. Position the mouthpiece between the teeth and close the
lips tightly around it. Sit or stand upright, keep your head straight, and breathe in through the
mouth rapidly and deeply. When done correctly, you will hear the rotacap vibrating inside the
revolizer.

Remove the revolizer from your mouth and hold your breath for about 10 seconds or for as long
as it is comfortable. Breathe out normally. In case some powder remains in the rotacap chamber,
repeat step. Ensure that no powder remains in the rotacap chamber.

After every use, open the mouthpiece (till both the arrows meet) and discard the empty rotacap.
Close the mouthpiece and store the revolizer in the convenient carry pouch provided.

Cleaning

Moisture will decrease the drug delivery of DPIs. So, DPIs should be kept as dry as possible. Mouthpiece
of the DPI should be wiped with a clean, dry cloth after each use. Capsule should be removed from the
rotahaler before washing it with clean running water and drying it.

Do not forget to advice the patient to rinse the mouth and gargle the throat
after administration of steroid via aerosol.
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3. Small-Volume Nebulizer
The SVN is an aerosol generator that converts liquid drug solutions or suspensions into aerosol and
is powered by compressed air, oxygen, a compressor, or an electrically powered device. It is mostly
prescribed for infants, small children, elderly or patients who are unable to properly use other inhalers.
Types of SVNs include:

a. Pneumatic jet nebulizers

b. Ultrasonic nebulizers

C.

a.

Vibrating mesh nebulizer

Pneumatic Jet Nebulizers

Pneumatic jet nebulizers are low-cost, single- patient-use (disposable) devices. Nebulizer systems
may include a nebulizer, compressor or power pack, tubing, and accessories. Jet nebulizers are
effective in delivering medications that cannot be delivered with a pMDI or DPI.

\
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To machine

Factors Affecting Drug Delivery of Jet Nebulizers

Gas Flow and Pressure: Jet nebulizers operate by means of varied levels of compressed gas flow
and pressure. (Best at a flow rate of 6-8 1/min). Lower flow or pressure may increase the size of
aerosols while higher gas flow rate in decreases the amount of treatment time needed to deliver
the set amount of drug.

Fill and Dead Volumes: Jet nebulizers usually do not function well with small fill volumes like
2 mL or less. It is recommended to use a fill volume of 4-5 mL unless other manufacturer’s
instructions contradict so, to allow greater proportion of medication to be nebulized. The amount
of medication remaining in the jet nebulizer at the end of a treatment can range from 0.5 to 2.0
mL. The greater the amount of dead volume, the less drug nebulized.

Gas Density: The density of gas used to run a jet nebulizer (oxygen/air) can impact aerosol
deposition by affecting aerosol output and particle size.

Humidity and Temperature: Water evaporation during aerosol therapy can reduce the temperature
of an aerosol, which results in an increase in solution viscosity and a decrease in the nebulizer
output of drug.

Breathing Pattern: The patient should be instructed to perform tidal breathing with periodic deep
breaths during aerosol therapy.

Device Interface: Therapeutic aerosols can be administered via a mouthpiece or a facemask.
Ideally, a mouthpiece should be used as the nose tends to filter more aerosol than the mouth.
Disregard of the device used; patient should be instructed to inhale through the mouth.
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b. Ultrasonic Nebulizers
Ultrasonic nebulizers incorporate a piezoelectric crystal vibrating at high frequencies (1-3 MHz)
to produce aerosol. A transducer converts electrical energy to high-frequency ultrasonic vibrations.
These vibrations are transferred to the surface of the medication solution that is placed over the
transducer, thereby generating an aerosol.

¢. Vibrating Mesh Nebulizers
These use a mesh with multiple, tiny openings to produce a liquid aerosol. In this type, solution is
forced through a fine mesh to produce an aerosol. They have the ability to generate aerosols with
a fine-particle fraction, which results in more efficient drug delivery compared to other types of
nebulizers. These nebulizers are portable, battery-operated, and highly efficient.

Advantages and disadvantages

Advantages

Disadvantages

Ability to aerosolize many drug solutions
Ability to aerosolize drug mixtures (>1
drug), if drugs are compatible

Minimal patientcooperation or coordination
is needed.

Useful in very young, very old, debilitated,

Treatment times may range from 5-25 minutes.
Equipment required may be large and
cumbersome.

Need for power source (electricity, battery, or
compressed gas)

e Potential for drug delivery into the eyes with
face mask delivery

e Variability in performance characteristics
among different types, brands, and models

e Assembly and cleaning are required.

e Contamination is possible with improper
handling of drug and inadequate cleaning.

or distressed patients

e Drug concentrations and dose can be
modified.

e Variability in performance characteristics
among different types, brands, and models

e Normal breathing pattern can be used, and
an inspiratory pause (breath-hold) is not
required for efficacy.

Procedure

1. Remove the nebulizer cup from the device and open it. Place premeasured unit-dose medication
in the bottom section of the cup

2. Sit in an upright position.

3. Screw the top portion of the nebulizer cup back in place and attach the cup to the nebulizer.
Attach one end of tubing to the stem on the bottom of the nebulizer cuff and the other end to the
air compressor or oxygen source

4. Turn on the air compressor or oxygen. Check that a fine medication mist is produced by opening
the valve

5. Fit the nebulizer mask to the patient or have the patient place mouthpiece into mouth and grasp
securely with teeth and lips

6. Instruct patient to breathe normally with occasional deep breaths the mouth. Hold each breath for
a slight pause, before exhaling

7. Keep the nebulizer vertical during treatment

8. Continue this inhalation technique until all medication in the nebulizer cup has been aerosolized

9. Have the patient gargle and rinse with tap water after using the nebulizer, as necessary

10. Remove the tubing from the compressor

11. Rinse the nebulizer cup and mouthpiece with warm running water or distilled water

12. Shake off excess water and air dry
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Cleaning
* Clean after each use.
*  Wash hands before handling equipment.
» Disassemble parts after every treatment.
* Remove the tubing from the compressor and set it aside.

Note: Tubing should not be washed or rinsed. Rinse the nebulizer cup and mouthpiece with warm
running water or distilled water.

* Shake off excess water.

* Air dry on an absorbent towel.

*  Once completely dry, store the nebulizer cup and mouthpiece in a zip lock bag.

* Nebulizer should be disinfected once or twice a week.
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Checklist for Aerosol Therapy
Checklist for Administering Medication via a Pressurized Metered Dose Inhaler (pMDI)
S.N. Steps Yes | No | Remarks
Without spacer device
1 Shake the canister well
2 Remove the mouthpiece cover from the pMDI canister
3 |Hold the canister upright
4  |Have the patient exhale normally
5 Have patient place the mouthpiece into mouth, grasping securely
with teeth and closed lips
With initiation of inhalation, actuate the canister once and breathe
6 .
in slowly and deeply through the mouth
7 Instruct patient to hold his or her breath for 10 seconds, or as long
as possible, and then to exhale slowly
8 Wait for 60 seconds or more, before next actuation
9 After the prescribed amount of drug has been administered, have
patient remove the canister from the mouth and replace the cap
10 Have the patient gargle and rinse with tap water after using an
pMDI, as necessary
1 Remove the canister and rinse the container with tap water and air
dry it
With spacer device
1 Assemble the spacer device
2 Shake the inhaler and spacer device well
3 Remove the mouthpiece cover from the pMDI canister and the
spacer. Attach the MDI to the spacer.
4 |Hold the canister upright
5 Have the patient exhale normally
6 Have patient place the mouthpiece of the spacer into mouth,
grasping securely with teeth and closed lips
7 Patient should actuate the canister, releasing one puff, then inhale
slowly and deeply through the mouth
g Instruct patient to hold his or her breath for 10 seconds, or as long
as possible, and then to exhale slowly through pursed lips
9 Allow 15 - 30 seconds between pufts
After the prescribed amount of puffs has been administered, have
10 |patient remove the MDI from the spacer and replace the caps on
both
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Have the patient gargle and rinse with tap water after using an MDI,

11
as necessary

12 |Disassemble the spacer device for cleaning

13 Soak the valve holding chamber or spacer with clean water and
gently shake both pieces back and forth

14 |Shake out to remove excess water and air dry

Checklist for Administering Medication via a Dry Powder Inhaler (DPI)

S.N.

Steps

Yes

No

Remarks

Rotahaler

Hold the rotahaler vertically and position the two halves of the
rotahaler such that the fin is not directly below the rotacap hole

Remove the rotacap from its bottle and insert it into the rotacap hole
with its transparent end facing downwards

Have the patient hold the mouthpiece firmly with one hand and
rotate the base

Instruct the patient to breathe out fully and place the mouthpiece of
the rotahaler between their teeth

Ask to close their lips tightly around it and tilt head slightly
backward and breathe in through mouthpiece rapidly and deeply

Instruct to hold breath for 10 sec or as long as comfortable and
breathe out normally. In case powder remains, repeat step 4

Open the rotahaler and dispose the empty capsule

Revolizer

Hold the revolizer at the base with one hand and pull back the
mouthpiece open

Remove a rotacap from its bottle and insert a rotacap into the rotacap
chamber with the transparent end facing down close the mouthpiece
firmly

10

Have the patient breathe out fully, through the mouth and place the
mouthpiece of the revolizer between the teeth

11

Have the patient close lips tightlhy around the revolizer, sit or stand
upright, keep head straight and breathe in through the mouthrapidly
and deeply

12

Instruct patient to hold the breath for 10 sec or as long as
comfortable and breathe out normally. In case powder remains,
repeat step 4

13

After every use, open the mouthpiece (till both the arrows meet)
and discard the empty rotacap. Close the mouthpiece and store the
revolizer in the convenient carry pouch
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Checklist for Administering Medication via a Small Volume Nebulizer (SVN)

S. N. | Steps Yes |No |Remarks

| Remove the nebulizer cup from the device and open it. Place
premeasured unit-dose medication in the bottom section of the cup

2 |Place the patient in an upright position
Screw the top portion of the nebulizer cup back in place and attach

3 the cup to the nebulizer. Attach one end of tubing to the stem on the
bottom of the nebulizer cuff and the other end to the air compressor or
oxygen source

4 Turn on the air compressor or oxygen. Check that a fine medication
mist is produced by opening the valve

5 Fit the nebulizer mask to the patient or have the patient place
mouthpiece into mouth and grasp securely with teeth and lips

6 Instruct patient to breathe normally with occasional deep breaths the
mouth. Hold each breath for a slight pause, before exhaling

7 |Keep the nebulizer vertical during treatment

2 Continue this inhalation technique until all medication in the nebulizer
cup has been aerosolized

9 Have the patient gargle and rinse with tap water after using the
nebulizer, as necessary

10 |Remove the tubing from the compressor

T Rinse the nebulizer cup and mouthpiece with warm running water or
distilled water

12 |Shake off excess water and air dry
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Module-10
Blood Transfusion

Introduction

Transfusion of blood & blood products should be undertaken only to treat a condition that would lead to
significant morbidity or mortality & that cannot prevent or managed effectively by other means (WHO).
Hemoglobin 7-8 gm/dl (American association of blood bank, 2012) required blood transfusion or below
10 gram/dl and Hematocrit below 30 % for ongoing bleeding during surgery or trauma less than 6 gm/
dl almost always indication (WHO).

Dose of blood & blood product

Volume of blood/ and blood product to be transfused to a patient is

based on the initial level & target level or therapeutically indicated. For children volume to be infuse
(ml) = desired Hgb- actual Hgb x 7 x body weight.

For Red cell: Transfusion volume calculation & prescribing volume to transfuse (ml) = desired Hgb-
Actual Hgb X weight (kg) X3 or 4 in children.

Purposes
e To replace the blood volume.
e To replace needed component.
e To meet the target level of blood and blood components

Indications
e Low production blood
e Major road traffic accident
e Chronic blood loss with anemia
e Conditions such as : bleeding disorders, malignancies, coagulopathies, major surgeries,

severe burn,

Contraindications
e Whole blood is not indicated when component specific therapy are needed & chronic anemia.
e For megaloblastic anemia (Vitamin B12 deficiency) transfusion may cause heart failure or death.

Types of blood content

e  Whole blood: Whole blood obtains from donors& none of element has been removed combined
with anticoagulant & preservative.

e Fresh blood: Transfusion within 6 to 12 hours after donation/within the day

e RCC: Erythrocytes are separated from whole blood/ apheresis typically used in low hemoglobin.

e Fresh frozen plasma: Separated from unit of blood within 6-8 hours of donation which contains
water, electrolytes, coagulation factors, and protein.

e Cryoprecipitate: It is a concentrated subset of FFP prepared from plasma which contains
fibrinogen, factor VIII (refined anti hemophilic).

e Platelets: Used for blood clotting.

e Albumin: Is protein to expand blood volume to maintain oncotic pressure
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Types of blood Components, Indication, Storage temperature, Transportation temperature &
Transfusion temperature and Transfusion rate

deficiency, treatment
of immunodeficiency

Blood/RCC

S.N. |Blood Component| Age Indication Dose/Rate Temperature Remark
-Cases of severe
hemorrhage,
low h lobi 150-200 ml /hour | Storage temperature
ow hemoglobin
Whole blood € +2°Cto+6°C .
below 7-8gm/dl . Transfusion
Initial rate 1-2ml/ i
-Below 10 gm/ ; ) . duration
(recommended . . min Duration/self-life
dl during active 2 hours as
temperature bleeding / ) 35-42 days tolerated or 4
eeding / ongoin olerated or
of blood & Adult & 8/ 0ngoms )
surge ours
blood product Pediatric gery Transportation :
1 . -Acute blood loss 1 unit of whole
strictly should 2-5 ml/ kg /hour temperature same as
L -To restore blood blood or RCC
be maintained Dosage depend on |storage .
. . volume, . can increase 1to
during donation, Initial
. Shock, . 1.5gm/
transportation, ) Level & Transfusion
: -When there is dl&3%
storage & during ) Target level or temperature as near
) no time for other : Hct.
transfusion) i therapeutically as normal body
reparation .
Prep Indicated (37°c/98.6°F)
-Exchange
transfusion (neonate)
Post op acute 100-150 ml /hour
bleedin, or Same as RCC
Packed red .g o Storage, i
Chronic severe initial rate 1-2 ml ) ( Unit are vary
ells(packed Adult ) imi Transportation 200-550ml)
anemia min ) -550m
2 |red blood and . & transfusion L
) .. |Leukemia Pint is
concentration / Pediatric ) ) temperature same as )
Thalassemia In infant & approximate Y2
PRBC)/RCC . . . whole blood i
Congenital/acquired |children up to Sml/ liter
anemic disorders kg/hrs.
Storage at room
Thrombocytopenia &
} 150-300 ml /hour  |temperature (+20°C | For up to 5 (4-7)
Bleeding due to .
. or to +24° C) days with
platelets dysfunction ) T
Adult ) ) 1-2 ml /min Same temp. for agitation
Platelet Malignancy, major ;
3 rat and transportation platelet amount
concentrates . .. |surger )
Pediatric gety ) <15kg5-10ml/kg/h | Transfusion separated
Or often given when
> 15 kg 10-20ml/  |temperature from whole
platelet less than
kg/h same as blood
10x10° / dl
WB/RCC
Preferred for
- Storage and
reversal of ¢ tation ¢ Transfusi
. ransportation tem, ransfusion
Coumadin induced | 150-300ml/hrs P P
. . at 18° C to temp.
anticoagulation Or
: -25°C or colder for |+37°C
Fresh Frozen ,to treat bleeding 10-20cc/kg
4 . upto one year FFP no need of
Plasma (FFP) disorder, for factor | ( not less than 10 o
i ) .. Thaw at the 37°C | x-match
v deficiency, use ml) in pediatric 10- .
fantithrombin III | 20ml/ke/hr Transfusion temp FFP volume
of antithrombin m s
& same as whole 150-300ml
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Articles Requred

A clean tray containing

e Blood transfusion set

IV set
Normal saline 0.9%
Blood and blood components
IV cannula (16 or 18 G)
Alcohol swab
Tourniquet
Adhesive tape
Scissors
Roller bandage and splint if needed
IV stand
Disposable bag/kidney tray
Disposable gloves
Specimen container
Different size syringe with needle (3ml,5ml, 10ml)
Blood pressure set
Thermometer
Portable Saturation probe
Lifesaving drugs

Plasma Platelets
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T Oy

Blood warmer Whole blood
Nursing Management
S.N | Nursing Action Rationale

Before Procedure

Prevents errors and eliminates possibility

1. | Identify the patient . .
fy the p of transfusion reactions
Check the physician’s order, patient condition . )
2 St °%, patier Obtain baseline data
and past history of transfusion reaction
3 Obtain blood from blood bank according to
organizational policy
4 Explain patient about the procedure, need for | Provide reassurance to patient and
transfusion and approximate length of time facilitates cooperation
Obtain informed consent from the patient/ e .
5 . Minimizes institution’s legal risk
patient party
6 | Bedside curtain / close the door Ensure privacy
Reduce risk of transmission of cross
7 | Wash and dry hands . .
infection
. . Gathering equipment saves time and
8 Prepare required articles & equip
energy
Identify the patient’s condition by taking vital . . .
. Y P y I Obtains baseline data to compare with post
9 | signs and document pre-transfusion vital signs .
. . transfusion changes
in patients file
o Eliminates errors and possibility of
10 | Check for type of blood and compatibility . : P Y
transfusion reactions
. Urine  specimen  collected  before
Ensure the patient to empty bowel and bladder | Spee .
11 . . transfusion will serve as a baseline data to
and collect urine specimen . ) . D ape
identify transfusion reaction if it occurs
12 | Keep the patient in comfortable position Ensure comfort of the patient
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During procedure
13 | Wash and dry hands Reduces risk of transmission of infection
. : . NS is the onl talloid that i tibl
If cannula is already inserted, determine patency S 5 e Only ctysta (.)ld atis compatible
.. . . with blood and priming of the blood set
and begin infusion of 0.9% normal saline(NS) . . . .
: . helps in reducing risk of hemolysis of
14 | Insert the IV cannula if not present in large . : .
. . e . blood in contact with tubing.
peripheral vein and initiate infusion of normal . .
saline solution using blood transfusion set Large bore hole cannula permits infusion of
the blood by reducing chance of hemolysis
Inspect the blood product by 2 nurses
* Patient’ C e
atient s lame Safe storage of blood is limited to 35 days
* Identification number
« Blood eroun and tvbe before erythrocytes are damaged.
15 Sroup P Verificationreduces chances of mismatched
* Collection date . . .
. transfusion and reaction after transfusion.
+ Expiry date
» Compatibility
+ Abnormal color, clots, excess air bag leakage
16 Warm blood if needed using special blood | Cold blood can cause hypothermia and
warmer cardiac arrhythmias
17 If blood product is found to be correct, stop the | Priming of tubing is essential for preventing
saline solution and start the blood transfusion hemolysis
Start blood product slowly at the rate of 2ml/ | Transfusion reaction typically occurs
minute. during infusion of initial 50-100ml.
18 | Remain at bedside for 15-30minutes,check | Frequent checking of vital signs helps in
the vital signs every 15 minutes according to | early detection of transfusion reaction
hospital policy
19 Increase infusion rate if no adverse reactions are | Flow rate is determined by the physician’s
noticed. instruction and the patient’s condition

Risks & Complications

Often patients who have received a blood transfusion experience no complications or problems. However,
minor to severe problems do occasionally occur. Adverse reactions to transfusion can occur and may be
immunological or non-immunological in origin, and either acute (occurring during the transfusion or within
24 hours) or delayed (occurring >24 hours after the start of the transfusion).Some of the most common
complications in blood transfusions are listed below.

Acute reaction

Allergic Reactions: Some people have allergic reactions to blood received during a transfusion,
even when given the right blood type. In these cases symptoms include, flushing, urticarial, anxiety,
vomiting, headache, back pain, edema, hives and itching. Like most allergic reactions, this can be
treated with antihistamines. However, a doctor should be consulted if the reaction becomes serious.
Fever: Developing a fever after a transfusion is not serious. A fever is body’s response to the white
blood cells in the transfused blood. However, it can be a sign of a serious reaction if the patient is also
experiencing nausea or chest pain. Consult doctors if other symptoms or side effects are present.

106 Reference Manual



Blood Transfusion

Graft-vs-host disease (GVHD): Transfusion-associated graft-vs-host disease is usually caused by
transfusion of products containing immunocompetent lymphocytes to an immunocompromised
host. The donor lymphocytes attack host tissues because host immune system cannot destroy donor
lymphocytes.

Graft-vs-host disease can occur occasionally in immunocompetent patients if they receive blood from
a donor (usually a close relative) who is homozygous for a human leukocyte antigen (HLA) haplotype
for which they are heterozygous.

Delayed reactions

Hemolytic reactions: Hemolytic reaction is a very serious, but rare, reaction caused by a patient’s body
attacking the transfused red blood cells. The attack triggers a release of a substance that damages the
kidneys. This is often the case when the donor blood is not a proper match with the patient’s blood
type. Symptoms include nausea, fever, chills, chest and lower back pain, and dark urine.
Blood-borne Infections: All donated blood is screened and tested for potential viruses, bacteria, and
parasites.

HIV : All donated blood is thoroughly tested for HIV. There is a 1 in 2 million chance that donated
blood will not only carry HIV but also infect a transfusion recipient.

Hepatitis B and C. The odds of catching hepatitis B from donated blood is about 1 in 300,000. The risk
with hepatitis C is 1 in 1.5 million.
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Consent form
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Blood Transfusion Note

Patient's IPNo. ... Date: ... BedNo:..........ooeeni
Patient's name L. Age/SeX..cuiiiiiiiinn
Diagnosis e Ward.......ooooiiiii

Total Ordered Unit of Blood or Blood Product

Current Unit of Transfusion

Blood group & Rh Type Pre-transfusion Hb Date
Type of component Bag Number

Collection Date Expiry Date

Amount of blood Cross match

Lab Screening

Transfusion start time

During transfusion Post transfusion
Vital Signs/
1 4
Pretransfusion 15 mins 30 mins 2 hours 3 hours 15 mins 30mins 60 mins
hour hours
Time------------- >
Pulse rate
BP
Temperature
Respiration
Colour of Urine
Drop rate/ min
Time of completion of transfusion: N
Transfusion was successful without any adverse reaction
Completion of transfusion note (Check v for Transfusion was deferred due to adverse reaction of severe category
appropriate conditions) Transfusion was completed with management of febril/allergic
reaction
Detail of Transfusion Name Signature
Transfused by
Witness/checked by

Signature of Doctor

Completion report by
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Check List For Blood and Blood Product Transfusion
Date:
Direction to use: ( V) all that apply

S.N. Steps Yes | No | Remarks

Pre-procedure (Pre transfusion)

1 | Ensure patient & prescription for transfusion

Explain the purpose & procedure.

Informed written consent

H/O allergy to blood& blood product

Obtain baseline Vital Signs : TPR,BP,SPO2

Assemble necessary articles &required medicines

N | || B W N

Verify by two nurses/ medical persons

8 |Maintain the temperature of blood & blood products.

During transfusion

9 |Reassure patient ,reconfirm blood & its product

10 |[Maintain strict aseptic technique

11 |Patent IV access both hands

12 | Start infusion slowly then as recommended

13 |Remain with patient for first 15 minute, keep patient warm

14 | Monitor Vital signs & SPO,:15 min after starting then /2 hourly

In case of reaction

15 |Stop transfusion immediately & notify the physician.

16 |Remain with patient, take Vital Signs for every 5 minute.

17 |Carry out medication as per prescription

18 |Collect specimen as per protocol

Frequent monitoring of Vitals sign, General condition

19 )
&Documentation

Post transfusion procedure and teaching

20 |Ensure proper disposal

21 |Obtain V/S after 15 min than 30 min, 60 min & routine

22 |Sent post transfusion investigation

23 |Inform delay transfusion reaction &follow up visit

24 | Disinfection & replacement of equipment & documentation

25 |Provide health education as per patient's condition

Name of nursing staff ..........ccoviviiiiiii e

SINATUTE ..o
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Care of Patient with Chest Tube Drainage

Module-11
Care of Patient with Chest Tube Drainage

Introduction

Physiologically, pleural space a potential space exists between the parietal pleura and the visceral
pleura, which normally contains less than 25 ml of pleural fluid. The presence of excess fluid, air,
blood, chyle, or pus in this pleural space results in displacement of pulmonary volume, which disrupts
gas exchange. Prompt drainage of this abnormal intra pleural collection is required to restore normal
pulmonary mechanics. Chest drains also known as under water sealed drains are inserted to allow
draining of the pleural spaces of air, blood or fluid, allowing expansion of the lungs and restoration
of negative pressure in the thoracic cavity. The underwater seal drain also prevents backrow of air or
fluid into the pleural cavity. Appropriate chest drain management is required to maintain respiratory
function and hemodynamic stability. Chest drains may be placed routinely in theatre, ICU or in the any
department and ward areas in emergency situations. A chest tube is a flexible plastic tube that is inserted
through the chest wall and into the pleural space or mediastinum.

Chest tube insertion is a common therapeutic procedure used to provide evacuation of abnormal
collections of air or fluid from the pleural space for expansion of the lungs and restoration of negative
pressure in the thoracic cavity.

Indications
e Post operatively e.g. cardiac surgery, thoracotomy
Pneumothorax
Hemothorax
Chylothorax
Pleural effusions
Pericardial effusion
Empyema: pyogenic infection of plural space
Penetrating chest trauma
Need for pleurodesis

Contraindications

e Bleeding diathesis
Coagulopathies
Lobulated pleural effusion or empyema
Pulmonary, pleural, or thoracic adhesions
Pulmonary abscess
Skin infection over the chest tube insertion site.

Purposes
e To permit drainage of air and fluid from any of the three compartments of the thorax
e To establish normal negative pressure in the pleural cavity for lung expansion
e To provide continuous suction to prevent tension pneumothorax
e To re-establish normal intrapleural and intrapulmonic pressure
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Site of insertion

Triangle of Safety

Triangle of safety is a triangular zone formed by lateral border of pectoralis major, anterior border of
latissimus dorsi and upper border of the 5th rib. This position minimizes risk of injury to the internal
mammary artery, muscle of breast tissue

a. Insertion site
e For pneumothorax( air) : second or third inter-space along midclavicular or anterior axillary line
e For hemothorax (fluid)- sixth or seventh lateral inter-space in the mid axillary line

b. Size of chest tube
Use as large a tube that passes comfortably through the intercostal space.
e For an adult patient, 24-28 French is adequate for draining air, but 32-36 French may be
necessary for draining fluid.
Adult or teen male:28-32 Fr
Child: 16-18 Fr
Newborn:12-14Fr
Note: Imm=3Fr
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Principles of the chest tube insertion
Chest drainage systems work by combining the following efforts:

i. Expiratory positive pressure : from the patient helps push air and fluid out of the chest (e.g., cough,
Valsalva maneuver)

ii. Gravity
e QGravity Enhances flow from high to low.

e  Chest drain is placed below patient’s bed

iii. Under water seal

e Is a barrier to prevent backflow into pleural space
e Rod - depth determines the negative pressure
e Air bubbles is released through the rod
e Air vent - to allow drained air to escape
iv. Suction

e isa pull force

e Purpose for the suction is, when : gravity drainage is not enough, patient’s respiration and cough
are too weak, air leak is fast into the pleural space and there is need to speed up removal from
pleural space

Articles/ equipment required

e  Chest tube of appropriate size
Drain bottle with tubing
Chest tube connectors
Sterile gloves
10% betadine or chlorhexidine solution( Chlorhexidine recommended)
Suture 2.0 silk(cutting body)
2% lidocaine
Surgical blade of No. 11
Scissors
Adhesive tape
Suture set
Clamp forceps
Normal saline 0.9%
Rubber sheet

Equipment needed stand by while taking care
Closed chest drainage system

Holder for drainage system if needed
Bottle of sterile normal saline

Sterile Gauze pad

Adhesive Tape

Clamps

Towel

Sterile connector for emergency use.
Suction outlets

Reference Manual 113



Care of Patient with Chest Tube Drainage

Complications

Potential pneumothorax

Respiratory distress

Air leak

Accidental chest tube removal or chest tube falls out
Bleeding at the insertion site

Accidental disconnection of the drainage system
Subcutaneous emphysema

Re-expansion pulmonary edema

Injury to the liver, spleen or diaphragm

Injury to the thoracic aorta and heart.

Lung parenchyma perforation

Nursing managem