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Immunisation, vaccination and 

anaphylaxis 
 

To provide relevant, up to date and evidence based 

information on immunization and vaccination, so that the 

practitioner can assess clients for vaccination 

To evaluate the implications for cold storage and the link to 

vaccine efficacy, as well as factors that can effect the immune 

response and seroconversion 

To continually appraise and reflect upon one’s level of 

competence 

To discuss and evaluate the Childhood Immunisation and 

other national Immunisation programmes  



National Minimum Standards and Core Curriculum for 

Immunisation Training for Registered Healthcare 

Practitioners, February 2018 

 

Health Education England e-Learning for Healthcare website 

 

 https://www.e-lfh.org.uk/programmes/immunisation/ 

https://www.e-lfh.org.uk/programmes/immunisation/
https://www.e-lfh.org.uk/programmes/immunisation/
https://www.e-lfh.org.uk/programmes/immunisation/


Health Education England e-Learning for 

Healthcare website 

 The e-learning programme has been designed in line with the 

recommendations made in the PHE National Minimum 

Standards and Core Curriculum for Immunisation Training. 

 

In recognition of the fact that immunisations are given in 

many different settings and service areas, this programme has 

been designed to be relevant to all healthcare practitioners 

with a role in immunisation. 



Health Education England e-Learning for 

Healthcare website 

 The e-learning programme has been designed in line with the 

recommendations made in the PHE National Minimum 

Standards and Core Curriculum for Immunisation Training. 

 

It consists of seven knowledge sessions with accompanying 

assessments. It is recommended that those new to 

immunisation complete all seven sessions. Those with prior 

knowledge and experience in immunisation may wish to read 

through the relevant knowledge sessions for refresher training 

or undertake the assessment sessions to check on their 

knowledge. 

■The sessions cover: 

■National immunisation policy and programmes 

■Immunology 

■Vaccine preventable diseases 

■Communicating with patients and parents 

■Legal aspects 

■Vaccine storage 

■Vaccine administration 

 



Health Education England e-Learning for 

Healthcare website 

 The sessions cover: 

 

■National immunisation policy and programmes 

■Immunology 

■Vaccine preventable diseases 

■Communicating with patients and parents 

■Legal aspects 

■Vaccine storage 

■Vaccine administration 

 



Immunisation, vaccination and anaphylaxis.  

Essential Reading 

 

■You are strongly recommended to have read the first part 

of Immunisation against Infectious Diseases (i.e. The 

Principles, Practices and Procedures in relation to 

immunisation). The second part deals with diseases and 

vaccines. This is available from the Department of Health 

web site [www.dh.gov.uk]  

 



Immunisation, vaccination and anaphylaxis.  

Immunity can be induced, either actively or provided by 

passive transfer against a variety of bacterial and viral  

agents (DOH, 2006) 
 

Acquired immunity: two types active and passive. 

Microorganisms that overcome or circumvent the innate 

non-specific defense mechanisms or are administered 

deliberately, i.e. active vaccination 

 



Immunisation, vaccination and anaphylaxis.  

Humoral immunity (B cells) or antibody mediated immunity. 

 production of antibodies. 

 

 

Cell mediated immunity (T cells) 

 phagocytosis. 

  

 



Immunisation, vaccination and anaphylaxis.  

Humoral immunity (B cells) or antibody 

mediated immunity. 

 

       A large plasma cell. 

When a B cell meets an antigen it recognises the B cell is 

stimulated to produce large numbers of lymphocytes secreting 

an antibody to this antigen. Protection is provided in a number  

of ways: 

i). Neutralising toxins; ii). Blocking adhesion and cell entry by 

organisms; iii) Prevention of viral replication. 

 

http://en.wikipedia.org/wiki/Image:Plasmacell.jpg


Immunisation, vaccination and anaphylaxis.  

Cell mediated immunity (T cells) 

 

There are 3 principle functions of T cells:  

i). T-helper cells stimulate B cells to produce antibodies 

ii). T-suppressor cells control the level and quality of the 
immune response 

iii). T-cytotoxic cells recognise and destroy infected cells and 
activate phagocytes to destroy pathogens. 

 

 



Immunisation, vaccination and anaphylaxis.  

 

Immunity can be induced by giving preformed antibodies 

(Kassianos, 2001). 

 

 

 

Each antibody binds to a specific antigen; an interaction 

similar to a lock and key.  
 

  

 



Immunisation, vaccination and anaphylaxis.  



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 

 

Age (i.e. relating to MMR and circulating maternal 

antibodies) 

Fever above 38 degree C at the time of vaccination 

Immunosuppression by disease or treatment 

Impaired immunological mechanism 

Human normal immunoglobulin given less than 3 months 

before a live vaccine is administered. 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 

 

(PHE 2017). Immunisation against Infectious Diseases. 

Chapter 7 Immunisation of individuals with underlying 

medical conditions 

 

 

Refer to the section: “Specific indications for 

immunisation of other vulnerable groups”.  

 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 

The following individuals should not receive live vaccines: 
 
■patients with evidence of severe primary immunodeficiency, 
for example, severe combined immunodeficiency, Wiskott-
Aldrich syndrome and other combined immunodeficiency 
syndromes 
 
■patients currently being treated for malignant disease with  
immunosuppressive chemotherapy or radiotherapy, or who 
have terminated such treatment within at least the last six 
months 
 
 

 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 
■patients who have received a solid organ transplant and are 
currently on immunosuppressive treatment 
 
■patients who have received a bone marrow transplant, until at  
least 12 months after finishing all immunosuppressive treatment, or 
longer where the patient has developed graft-versus-host disease. 
The decision to vaccinate should depend upon the type of 
transplant and the immune status of the patient. Further advice can 
be found in current guidance produced by the European Group for 
Blood and Marrow Transplantation (www.ebmt.org) and the Royal 
College of Paediatrics and Child Health (RCPCH) 
(www.rcpch.ac.uk) 
 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 

■ patients receiving systemic high-dose steroids, until at 3/12 
after treatment has stopped. This would include children who receive  
prednisolone, orally or rectally, at a daily dose (or its equivalent) of 2mg/ 
kg/day for at least one week, or 1mg/kg/day for one month. For adults,  
an equivalent dose is harder to define but immunosuppression should be  
considered in those who receive at least 40mg of prednisolone per day  
for more than one week. Occasionally, individuals on lower doses of  
steroids may be immunosuppressed and at increased risk from  
infections. In those cases, live vaccines should be considered with  
caution, in discussion with a relevant specialist physician. 

 
 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 
■patients receiving other types of Immunosuppressive drugs  
(e.g.azathioprine, cyclosporin, methotrexate, cyclophosphamide, 
leflunomide and the newer cytokine inhibitors) alone or in 
combination with lower doses of steroids, until at least six months 
after terminating such treatment. The advice of the physician in 
charge or immunologist should be sought 
 
■patients with immunosuppression due to human immunodeficiency  
virus (HIV) infection (see section below). 
DH (2015). Chapter 6. Contradictions and special indications. 
Available from: 
https://www.gov.uk/government/uploads/system/uploads/attachmen
t_data/file/147824/Green-Book-Chapter-6-v2_0.pdf [Accessed 10 
February 2015] 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/147824/Green-Book-Chapter-6-v2_0.pdf


Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 

 

 

■PHE (2014).  Revised recommendations for the 

administration of more than one live vaccine. 

 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 



Immunisation, vaccination and anaphylaxis: Contraindications and 

special considerations [New] 

 
Vaccination providers should consider whether to avoid specific vaccinations in the following:  

individuals with a history of a confirmed anaphylactic reaction to a previous dose of the 

vaccine  

 

individuals with a history of a confirmed anaphylactic reaction to a component of the vaccine  

 

individuals with primary or acquired immunodeficiency  

 

individuals on current or recent immunosuppressive or immunosuppressive biological therapy  

 

infants born to a mother who received immunosuppressive biological therapy during 

pregnancy  

 

those in contact with an individual with immunodeficiency, current recent immunosuppressive 

including biological therapy  

 

pregnant women  



Immunisation, vaccination and anaphylaxis: Contraindications and 

special considerations [New] 

 
Most live vaccines should not be administered to individuals with primary 

or acquired immunodeficiency. This includes:  

■ immunosuppression due to acute and chronic leukaemias and lymphoma 

(including Hodgkin’s lymphoma) 

 

■ severe Immunosuppression due to HIV/AIDS (for BCG, the vaccine is 

contraindicated in all HIV positive individuals 

 

■ cellular immune deficiencies (e.g. Severe combined immunodeficiency, 

Wiskott-Aldrich syndrome, 22q11 deficiency/DiGeorge syndrome). 



Immunisation, vaccination and anaphylaxis: Contraindications and 

special considerations [New] 

 

■ being under follow up for a chronic lymphoproliferative disorder including 

haematological malignancies such as indolent lymphoma, chronic 

lymphoid leukaemia, myeloma and other plasma cell dyscrasias (list not 

exhaustive)  

■ having received an allogenic (cells from a donor) stem cell transplant in 

the past 24 months and only then if they are demonstrated not to have 

on-going immunosuppression or graft versus host disease (GVHD) 

■ having received an autologous (using their own stem cells) 

haematopoietic stem cell transplant in the past 24 months and only then 

if they are in remission 

(DH, 2017). Immunisation against infectious diseases: Chapter 6: 

Contraindications and special considerations.  

 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 

Incorrect storage of vaccine:  

Freezing the vaccine/diluent 

Leaving the vaccine outside the refrigerator 

Storing the vaccines on the shelves or storage compartments of 

the door of the refrigerator 

Storing the vaccines too tightly in the fridge without allowing air 

to circulate around them 

Using out of date vaccines 

Long exposure of vaccines to direct sunlight or heat. 

 



Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines – Cold Chain 

cycle 
 

The principle that should be followed is that vaccines should be stored 
between 2ºC and 8ºC. The device used to achieve these conditions may 
be a refrigerator, or a validated cool box capable of maintaining these 
temperatures. 
 
Vaccines removed from a refrigerator and placed in cool boxes, but which 
are not administered to patients, should be returned to the refrigerator and 
used for subsequent immunisations, providing storage temperatures of 2ºC 
and 8ºC have been maintained 
PHE (2016). Vaccine update. Issue 254, October 2016. Available from: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/565184/VU_254_Oct2016.pdf 
[Accessed 11 November 2016]. 
 
 
 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/565184/VU_254_Oct2016.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/565184/VU_254_Oct2016.pdf




Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 
 

Refer to:  Chapter 3 Storage, distribution and disposal of 
vaccines. Available from: 
https://www.gov.uk/government/uploads/system/uploads/attac
hment_data/file/223753/Green_Book_Chapter_3_v3_0W.pdf 
[Accessed 4 April 2016] 
 

How do you maintain the cold chain in your clinical area? 

 

On receipt of vaccines, when should they be stored? 

 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/223753/Green_Book_Chapter_3_v3_0W.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/223753/Green_Book_Chapter_3_v3_0W.pdf


Immunisation, vaccination and anaphylaxis: 

Factors that can influence seroprotection of vaccines 

Reconstituted vaccines used beyond the manufacturer’s 

   recommended period 

Non-completion of the primary immunization course or 

boosters 

Alcohol or other disinfecting agent not being allowed to 

evaporate before administration of a live vaccine 

Injection into the fatty tissue of the gluteal medius muscle 

Incorrect injection technique 

Route of administration. 



Immunisation, vaccination and anaphylaxis: 

information sources 
■Public Health England  (formerly the Health Protection 

Agency) -  
https://www.gov.uk/government/organisations/public-health-
england 

 

■Department of Health – www.dh.gov.uk  “THE GREEN 
BOOK” 

 

■World health organization –www.who.int/en  for vaccine 
schedules for each country across the world 

 

■European Centre for Disease Control (ECDC) for European 

vaccine schedules. 

http://www.dh.gov.uk/
http://www.who.int/en


Immunisation, vaccination and anaphylaxis: 

information sources 

 

■NHS Choices your health, your choices 

http://www.nhs.uk/Pages/HomePage.aspx 

 

 

■Who is your immunisation co-ordinator/lead? 

 

 

 

http://www.nhs.uk/Pages/HomePage.aspx


Immunisation, vaccination and anaphylaxis 

Angle of 90 degrees for both the administration of al 

Intramuscular injections (also insulin) 

 

The WHO, (1998) recommends stretching the skin between 

the finger and thumb (injecting at 90 degrees) to allow for  

perfect I.M. delivery 

 

Angle of 45 degree for all subcutaneous injections  

(Mallett and Dougherty, 2000). 

 



Immunisation, vaccination and anaphylaxis: 

Needle bevel 

It is important to remember that the colour at the hub of the  

needle refers to the gauge, rather than the length of the  

needle. 

 

Different gauges can be obtained with different lengths. For  

deep subcutaneous or intramuscular injection – 

 

25G - 10mm/3/8”; 16mm/5/8”; 25mm/1”  

 



Immunisation, vaccination and anaphylaxis: 

Needle bevel 

 

23G needle is recommended, which is 25mm. 

 

Women >90 kgs, recommended needle length is 38mm 

(21G) (Kassianos, 2001; UK Guidance on Best Practice in 

Vaccine Administration, 2001). 
  

 



Immunisation, vaccination and anaphylaxis 

Davenport (2004) comparing 16mm vs 25mm needle -   
the results favour the use of the 25mm needle. 
No studies identified to separate the effect of the gauge 
of the needle used. 
 
The needle length is the most important variable. 
 
“The results should be incorporated into any future guidelines 
on vaccine administration in the UK (Davenport, 2004: 2). 



Immunisation, vaccination and anaphylaxis 

Diggle and Deeks, (2000).  Use of 25 mm needles 
significantly reduced rates of local reaction to routine 
infant immunisation. On average, for every five infants  
vaccinated, use of the longer needle (i.e. 25mm) instead of 
the shorter needle (16mm) would prevent one infant from 
experiencing any local reaction. Vaccine manufacturers  
should review their policy of supplying the shorter needle in  
vaccine packs.  

 
 



Immunisation, vaccination and anaphylaxis: 

Intramuscular and subcutaneous vaccine sites 

 



Immunisation, vaccination and anaphylaxis: 

Intramuscular and subcutaneous vaccine sites 

 

Vastus Lateralis. 

Can accommodate repeated injections due to the large  

muscle area. Preferred site for children up to one year. 

  



Immunisation, vaccination and anaphylaxis: 

Intramuscular and subcutaneous vaccine sites 



Immunisation, vaccination and anaphylaxis: 

Intramuscular and subcutaneous vaccine sites 



Immunisation, vaccination and anaphylaxis: 

Intramuscular and subcutaneous vaccine sites 

 

Deltoid. 

 

Commonly used for injections of such drugs as: - Vaccines, 

Vitamin B12, Sedatives.  Good muscle for small volume 

administration (i.e. < 2mls).  Quickly absorbed as the deltoid 

had the greatest blood flow of all the muscles used for 

intramuscular administration. 

 



Immunisation, vaccination and anaphylaxis: 

Intramuscular and subcutaneous vaccine sites 



Immunisation, vaccination and anaphylaxis: 

Immunisation by nurses and other health care 

professionals 
 

The preferred way for patients to receive medicines is for 

trained healthcare professionals to prescribe for individual 

patients on a one-to-one basis. However, in some 

circumstances, it may be more appropriate for a patient to 

receive a medicine, including a vaccine (i.e. have it supplied 

and/or administered) directly from another healthcare 

professional. Unless covered by exemptions to the Medicines 

Act 1968, there are two ways of achieving this: either by 

Patient Specific Direction (PSD) or Patient Group Direction 

(PGD).  



Immunisation, vaccination and anaphylaxis: 

Immunisation by nurses and other health care 

professionals 
 

A PSD is a written instruction from an independent prescriber 

(doctor, dentist or independent nurse prescriber) to another 

healthcare professional, to supply and/or administer a 

medicine directly to a named patient, or to several named 

patients.  



Immunisation, vaccination and anaphylaxis: 

Immunisation by nurses and other health care 

professionals 
 

Patient Group Directions are defined as written instructions for 

the supply or administration of medicines to groups of patients 

who may not be individually identified before presentation for 

treatment  



Immunisation, vaccination and anaphylaxis: 

 

 

It is essential for any health professional to understanding the 

factors that can influence the efficacy of any vaccine. 

 

The next section will comprehensively cover the national 

immunisation programme in the UK and highlight the 

importance of assessment and documentation.  
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