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For nurses administering immunotherapy injections for allergy treatment in New Zealand a number of questions arise that don’t have clear or simple answers. As nurses we like to have evidence that supports our practice. When answering these queries I often felt as though my answers regarding immunotherapy (IT) administration were weak and inclined towards “because this is the way it has always been done”. I felt the need to investigate why we use some of the practices that raise questions. The most common questions include:  why do we give immunotherapy injections in the posterior (or lateral) aspect of the upper arm? Why do we use fixed needle syringes and not change needles? 
Many nurses note that they were traditionally taught to choose the lateral upper deltoid region of the arm to administer subcutaneous injections such as vaccines. Nurses new to IT administration will question the use of the posterior or lower lateral arm site.  Health database searches such as Medline and CINAHL provide literature on a number of comparative IT treatments such as subcutaneous administration versus sublingual administration with review of efficacy and safety without description of specific administration methods for subcutaneous injections (Pereira et al, 2004). The World Allergy Organisation (WAO) image of the subcutaneous injection into the upper posterior aspect of the arm is described by a number of recognized allergy groups including US National Guidelines and the European Academy of Allergology and Clinical Immunology (EAACI) , the Allergy Society of South Africa as well as many individual institutional guidelines through out many countries.  
While there are no studies comparing the use of varied injection sites, immunotherapy techniques using the posterior or lateral region of the upper arm there are commonly found in international allergy recommended practice documents (Pereira et al, 2004). This technique appears to have developed through accepted practice and common agreement. It is difficult to unearth information into why these sites were originally chosen specifically for immunotherapy (IT) . It may have been due to convenience access of  a site with suitable subcutaneous depth and/or possible slower rates of delivery at areas with increased subcutaneous tissue compared to intramuscular injection (Simons, 2001).  
Mast cell distribution in the arm varies. Janssens et al (2005) demonstrate that the upper arm has lower levels of mast cells compared to the lower arm. While IT injections have been given for decades in the upper arm this example of recent of scientific evidence supports the naturally developed administration methods.  Using a region with lower mast distribution potentially reduces localized allergen response. The use of the upper  thighs are included as IT injection sites if needed, having similar mast cell distribution to the upper arm and generally higher levels of subcutaneous adipose readily available for injection . Janssen also notes that the trunk is a decreased mast cell region which supports the practice by some allergist specialist of administering venom allergen in to the abdomen. 
Subcutaneous adipose levels tend to be higher in the posterior mid arm than at the over the anterior deltoid muscle. At the deltoid site the lower adipose level increases the risk of contact with underlying muscle or vascular structures which have the potential induce systemic reactions or anaphylaxis if injected with allergen. Less depth to the injections could also lead to misattribution of the size of reaction to allergic response rather than low depth injection techniques leading to muscular involvement (King et al, 2005) Additionally in the posterior region there is often a fossa between the groups of triceps brachial muscles which can be a convenient site to used by gently lifting the subcutaneous tissue to avoiding underlying anatomical structures while injecting. Some guidelines recommend the lateral aspect preferable to the posterior aspect as some patients note less pain (Alvarez-Cuesta, 2006). With either lateral or posterior injections caution should be taken not to place the injections too low on the upper arm as local reaction can track downwards across the elbow joint. An injection placed too high can cause a local reaction to spread across the axilla. Both these misplaced sites can cause considerable discomfort to the patient and do not always resolve quickly partially due to the involvement of an active joint. . 

Anxiety has been noted as impacting on different aspect of physiological immune responses in atopic and control subjects (Olgart Höglund et al, 2006). It is likely that IT patients have some level of increased stress as they are about to receive a dose of a substance which is known to cause negative effects on their health. Placing the injection on the posterior arm site ensures there is less visibility of the injection site by the patient so may reduce any anxiety induced by visual stimulus i.e. out of sight, out of mind. An attempt to reduce anxiety levels may assist in the reduction the intensity of any physical responses.
The commonality through all recommended methods is that IT injections are deep subcutaneous injections. All recommendations reviewed included the need for aspiration prior to injection of the allergen. This is to ensure there is no vascular or muscular involvement. Referrals sent to specialty allergy clinics sometimes include advice regarding the management of IT reactions secondary to vascular or muscular involvement. These types of reactions are likely to evolve from incorrect injection technique. An event of a technique induced reaction has the potential to increase the patient’s sensitivity to the allergen. It may increase the patient anxiety levels also driving increased biological response. Should either of these events occur the timeframe for treatment may be extended by weeks or months adding burden to patient and health resources. Nurses should be aware that misdirected immunotherapy injections due to poor injection site choice or poor technique that can have both medical and financial consequences.  
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 The 90° insertion method is recommended where possible although consideration for those with lean body mass should be used. When injecting patients with lean body mass or children gently pinching the site to be injected to allow the subcutaneous tissue to lift away from the underlying muscle using a 45° angle of insertion.
Needle gauge and type can vary according to availability. US National Guidelines state that allergen immunotherapy extract injections should be given with a calibrated small-volume syringe with a 26- to 27-gauge 1/2- or 3/8-inch non-removable needle (commonly referred to as ‘insulin needles’) (Cox et al, 2011). Nurses working specialised allergy clinics in New Zealand use fixed needles as standard practice most commonly used are 29G fixed 1mL or 0.5mL needles (insulin needles). There have been questions whether a separate needle should be used administration when drawing up. There is little evidence to indicate that a needle change is required. Firstly the fixed non removable ‘insulin needles’ are used by millions in the diabetic community. The diabetic population are high risk for infection yet at present there is no evidence indicating these needles contribute to infection rates. The evidence of dulling of the needle after a single insertion into the vial rubber stopper before administration is not particularly strong. Studies regarding the need to change the needle at injection conclude that the use of one needle has no effect on pain levels and is a safe technique ( Lamblet et al, 2011). Additionally Puder et al  (2005)  noted that changing the needle after 5 needle uses also does not change the needle structure or contribute to pain .
 Coring of the vial bung is with rubber pieces are often mentioned by nurses as a reason for needle changes between drawing up and administration of an injection. The literature available refers to this as problem with larger gauge blunt plastic drawing pins and not so common with the larger18G sharp needles during anaesthetic use in surgical settings (Wani, Govinda & Wadhwa, 2008). There are no reports of this being an issue with the smaller gauge insulin needles from the diabetic health communities who use large volumes of these smaller gauge needles. 
While literature regarding the specific process in the administration of allergens may be limited, there is enough supportive evidence for giving immunotherapy at the posterior or lateral upper arm sites by fixed needle insulin syringes. It is important to understand reasoning for the use of  these injection sites. Injection technique while seemingly simple must be followed correctly to prevent unnecessary allergic responses. Nursing myths and fears regarding injection process can be reviewed to ensure best nursing practice. 
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