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9. Background: (Instructions: Literature review of previous studies on the subject; and justification of the study by stating the problem and its importance) 

Anaphylaxis can be defined as a serious and possibly fatal condition that involves multiple systems of the body and is caused by abrupt discharge of basophil-derived mediators and mast cells into the blood circulation.(1-3) Gell and Combs (1963) was the pioneer of studies related to the process of anaphylaxis; and the duo also revealed the receptor sequence allergen-IgE-histamine-FcɛRI. (4)The Anaphylactic reaction can be differentiated under two prominent processes; one is an immunological IgE-independent or dependent response and the other one is a non-immunological reaction.(1) 
The common definitions of Anaphylaxis as used across different parts of the globe include: Anaphylaxis is an acute allergy with a quick onset that might even result into death; and Anaphylaxis is a severe, life-risking, widespread or systemic allergic reaction.(5) According to the NIAID (National Institute of Allergy and Infectious Diseases), WAO (World Allergy Organization) and the FAAN or Food Allergy & Anaphylaxis Network, Anaphylactic reactions can be differentiated into two prominent processes: the IgE-dependent or independent response that is immunological or a non-immunological reaction.(6) The term Anaphylactoid must not be applied to define a non- immunological hypersensitivity reaction because the term Anaphylaxis points to both discrete pathophysiological mechanisms.(3) The IgE dependent immunological reaction is dependent on Interleukin- 4 and Interleukin- 4 receptor, and is resulted through cross-linking of the high-affinity FcɛRI receptors that remain present on the basophils and mast cells by the action of the allergen.(1) This cross linking of the receptors finally results into penetrability and contraction of smooth muscles which is related to clinical anaphylaxis. (7, 8)On the other hand, the IgE-independent immunological reaction involves linking of IgG and requires more amounts of antigen as well as antibody compared to the IgE dependent process.(1, 9, 10)  IgG dependent anaphylaxis involves basophils or macrophages depending on the system of the experiment. (1, 9, 10) The Platelet activating factor of PAF is released in both the processes, but histamine is released only in case of the IgE dependent process. However, the IgG-dependent anaphylaxis has not yet been detected in humans. However, it has been revealed that macrophages can be activated by the IgG receptors of humans resulting in release of the Platelet Activating Factor that can trigger the mast cells in in-vitro studies. (1, 9, 10) So, there are chances that PAF contributes to anaphylaxis in humans. There are some agents as well as physical factors that can result into de-granulation of basophils and mast cells without involving the immunoglobulins; and this can result into non-immunological anaphylaxis. However, the process is not well realized yet, and the examples include numerous physical factors, such as, exercise, heat, sunlight, cold, exposure to ethanol and also few medicines like the Opioids. (11-13)
It is known across the world, that there are several patients with particular risk factors that make them more susceptible to anaphylaxis that can even turn life-threatening. (12, 14-16) Patients with co-indispositions such as, chronic respiratory ailments, asthma, cardiovascular conditions, severe respiratory infection, mastocytosis as well as clonal mast cell abnormalities are more susceptible to life-threatening anaphylaxis. Patients who take certain medications, such as, NSAIDs, sleeping pills, beta-blockers, and inhibitors of angiotensin converting enzymes are at higher risk of contracting fatal anaphylaxis. (12, 14-16) At the same time, people with a number of co-factors, such as, fever, exercise, pre-menstrual status, alcohol intake and extreme emotional stress bear higher risk of contracting anaphylaxis.  It has also been found that people of some age groups are more susceptible to anaphylaxis than others, but the reason behind is not known for sure, these age groups include: infants, boys and girls in their teens, pregnant women, and middle aged as well as older people. (12, 14-16) Late intake of epinephrine for a patient diagnosed with anaphylaxis increases the risk of death severely. (17)The most common agents that might prompt the allergies and result into anaphylaxis are: food, including milk products, wheat, eggs, nuts, fruits, vegetable, fish, shellfish as well as different food condiments, venom from insects, latex, medicines and also vaccines in rare cases. (17, 18)
The diagnosis of anaphylaxis is carried out on the basis of medical history and physical inspection for a sudden appearance of symptoms after being exposed to a known activator. (3) The commonly known presentations of anaphylaxis include:
1. Involvement of skin along with cardiac or respiratory problems, 
2. Involvement of two or even more systems such as, cardiac, respiratory, gastrointestinal or skin.
3. Reduction of BP in infants or children. Over 30% drop in systolic BP of kids and over 30% drop of normal baseline calculation in adults. (6, 19)
However, the medical facility providers should be ready to deal with cases where the patient might be getting the condition for the first time and is not aware about any specific triggers. Moreover, classic symptoms might be dominant. (6, 19)
As per the factors set by FAAN and NIAID on 2006, anaphylaxis has a major chance of occurrence in case any of the three below mentioned factors are met: Appendix (1) Sampson et al. proposed diagnostic criteria of Anaphylaxis in 2006, at the in the second conference on Definition and Management of Anaphylaxis that was organized by Infectious Diseases/Food Allergy and Anaphylaxis Network (NIAID/FAAN) and National Institute of Allergy. (5, 20)These criterions for diagnosis have been confirmed in a reflective group study amongst the patients of the Emergency ward, during the period April, 2008 to October 2008. These patients had high sensitivity [96.7%, 95% confidence interval (CI) 88.8–99.9] as well as decent specificity (82.4%, 95% CI 75.5–87.6). (19, 20) In addition to that, diagnosis of patients with the condition have enhanced significantly by applying these criteria in epidemiologic experiments. (19, 20) These are most expected to be effective in ED for diagnosing anaphylaxis. (19, 20) As the huge negative likelihood ratio suggests patients who do not meet with the criterion mentioned by NIAID/FAAN are expected to not to suffer from anaphylaxis. However, for further estimations more researches on the field are required. (19, 20)
Appropriate management of anaphylaxis is vital. For this condition Epinephrine is the first line of treatment, epinephrine needs to be injected intramuscularly at the mid-anterior-lateral position of the thigh as soon as the anaphylaxis is diagnosed or highly suspected.(3, 17, 21) The dose can be repeated depending on the rigorousness of the occurrence and the response as received by the injection, in every 5 to 15 minutes. Normally, patients respond well to a single or two dosages of epinephrine injected rapidly intramuscularly, and more than 2 dosages are used only occasionally. Failing to inject epinephrine rapidly adds to the risk of fatality, biphasic anaphylaxis and encephalopathy caused due to ischemia and /or hypoxia. In case of biphasic anaphylaxis the symptoms relapse within 1 to 72 hours, more often within 8 to 10 hours, after the first symptoms have subsided and there has been no further disclosure to the activator. (3, 17, 21, 22)  While treating anaphylaxis, antihistamines are used as the second line of treatment, and they should not be given before epinephrine. (10, 23) Most of the medicines belonging from this class, except the first generation H1-antihistamines, cannot be injected. (10, 23) The ß2-agonist that is inhaled include: Salbutamol (Albuterol) MDI, which is either puffed or nebulized for 2 to 6 times, or 2.5-5 ml of the medicine is added with 3ml saline, and the dose is repeated in case of bronchospasm that is resistant to sufficient Epinephrine dosages. (10, 23) In treating anaphylaxis, glucocorticoids should also be use as second line, and should not be given before epinephrine.(24) However, there is no random or even quasi-random regulated trials that can be cited as proof for the efficiency of glucocorticoids in treating anaphylaxis patients. (24) Hence, medical practitioners need to be aware, that there is no actual evidence about the efficiency of glucocorticoids in treating anaphylaxis. (24, 25) The time span for observing the patient after clearly resolving the symptoms of anaphylaxis should be determined according to the specific factors for the particular patient, such as, the response to the treatment, severity of the first symptoms, and the distance of the closest emergency facility from the home of the patient. Normally, observation of 4-6 hours is recommended, but for the patients of prolonged anaphylaxis monitoring for longer hours or admission in the hospital is suggested. (15, 26-28)
Lifetime prevalence of anaphylaxis is calculated as 0.05% to 2%. (29)The population dependent anaphylaxis occurrence in Europe is calculated to be 1.5 to 7.9 per 100,000 person years. As per the latest studies, the occurrence of anaphylaxis is showing an upward trend in several developed nations, such as USA, UK and Australia.(17, 30, 31) The increase in the rate of anaphylaxis occurrence is more evident amongst the children, and the most common trigger is food. The available data on epidemiology of anaphylaxis, its occurrence and dominance across the world, is not sufficient. Researchers have pointed out to altering occurrence of 10.5 to 21 cases per 100,000 person years. (17, 30, 31) Studies conducted on rate of anaphylaxis occurrence in the Arabian nations are too minimal; and the total reported occurrence of anaphylaxis in Turkey is 1.95 cases per 100, 000 person years.(32) In Pakistan the rate is around 0.01%.(27) By relating this data with the outcomes of international studies conducted in countries like USA, it has been found that the occurrence of anaphylaxes has 50 – 20,000 incidents per 100,000 persons or a lifelong prevalence of 0.05% - 2.0%.(30) In Europe the estimation is 1.5 to 7.9 per 100, 000 person years.(33) These figures were found to vary depending on age groups, exposure, risk factor as well as geographical locations.(34) Even the clinical guidelines across the world for diagnosis of anaphylaxis vary and variation also exists in the systems of coding and the pattern of the study performed. However, after correct diagnosis of the condition and immediate delivery of appropriate treatment, the rate of survival is quite high, even more that 90%. (35) A study conducted on the mortality rate for anaphylaxis concluded 3.1% in Pakistan, whereas in Turkey it was only 0.4%. (27, 32) In countries like Europe, the overall mortality rate from anaphylaxis is under 0.0001% and in the USA the rate is 0.3%. (29, 30) So, it is evident that the fatality rate from Anaphylaxis is much higher in the countries of Middle East and in the Mediterranean nations. 

	Regrettably, only these much of data is available about anaphylaxis in the countries of Middle East and Eastern Mediterranean. As only minimum numbers of studies have been conducted on this part, so the data available might be misguiding and cannot be generalized because maximum studies performed on the arena were conducted in Turkey.   


10. Objectives of the Study:

10.1 Aim of the Study: (Instructions: state the goal you need to achieve) 

Assess the level of knowledge of emergency room (ER) physicians among tertiary medical centres in Riyadh, Saudi Arabia, regarding accurate anaphylaxis diagnosis and appropriate management as per international guidelines - Appendix (1)


10.2 Specific Objectives: (Instructions: state the details of each objective that will finally lead to achievement  of  the goal)

1. Develop and validate an instrument/tool to assess the level of  knowledge of ER physicians among tertiary medical centres in Riyadh, Saudi Arabia, regarding accurate anaphylaxis diagnosis and appropriate management 
2. Assess the level of knowledge of ER regarding accurate anaphylaxis diagnosis 
3. Assess the level of knowledge of ER physicians regarding appropriate anaphylaxis management 


10.3 Secondary Objectives: (Instructions: these are subsidiary objectives that could be studied during the course of the project but are not the main objectives of the study, they  are optional and vary according to the type of the study)


1. Asess if there is a difference between ER physicians among the same tertiary medical centre regarding accurate diagnosis and appropriate management of anaphylaxis 
2. Verify if there is a difference between ER physicians among different tertiary medical centre regarding  accurate diagnosis and appropriate management of anaphylaxis 
3. Determine if there is a difference among ER physicians certification levels (seniors vs. juniors) regarding  accurate diagnosis and appropriate management of anaphylaxis 


11. Materials and Methods: (Instructions: Describe the research methods that could best achieve the study objectives, recommend to attached flow charts)

11.1 Study Area/Setting: (Instructions: describe the area or setting where the study will be conducted. This description should cover the details relevant to the study topic)

1. Pediatric ER at National Guard Hospital at King Abdulaziz Medical City (KAMC), Riyadh, Saudi Arabia, that has; a bed capacity of 690 beds in addition to 25 beds allocated for expected surgical operations in Ward 19, and 132 beds for admission of emergency cases. The Pediatric Emergency unit has a capacity of 26 beds for the management of all varieties of medical and surgical Pediatric emergency patients up to 14 years of age with intermediate and critical level of care.
2. King Fahad Medical City, Riyadh, Saudi Arabia, The Main Hospital is a 459-bed hospital with specialty clinics for diagnosing and treating various diseases. Children's Hospital is considered as one of the largest children's hospitals in the region, delivering high-level services with a capacity of 237 beds. Their ER has a capacity of 20 beds for the management of all varieties of medical and surgical Pediatric emergency patients with intermediate and critical level of care.
3. Security Forces Hospital Program is considered one of the main portals among the group of providing health care services in Riyadh, Saudi Arabia. It has a bed capacity of 508 beds, ER capacity for pediatrics are 10 beds for the management of varieties of medical and surgical Pediatric emergency patients with intermediate and critical level of care


11.2 Study Subjects: (Instructions: Inclusion and exclusion criteria of the study subjects)

All ER physicians working at the ER department of the above mentioned tertiary medical centres 

11.3 Study Design: (Instructions: mention the type of study design eg cross-sectional, case-   control, intervention study, etc.)
Cross sectional survey to develop an instrument/tool to assess the level of knowledge of ER physicians about anaphylaxis 

11.4 Sample Size: (Instructions: mention the input criteria for sample size estimation.)

Sample size calculation will be conducted following the pilot phase of the study and based on the concluded percentage of doctors with adequate knowledge regarding accurate anaphylaxis diagnosis and appropriate management. However, with the assumption that 20% of ER doctors having adequete knowledge, margin of error of 5% , confidence level of 95% and a total population size of 1000 ER doctor in Riyadh region, the estimated sample size would be 198 doctors. 
11.5 Sampling Technique: (Instructions: mention the sampling technique, (e.g. randomization) that will be used in order to obtain a representative sample for your target population.)
No sampling technique will be employed as all ER doctors in the three tertiary hospitals will be invited to participate.  
11.6 Data Collection methods, instruments used, measurements (Instructions: Describe the instruments used for data collection (questionnaire, observation recording from, etc.), and studied variables included in these instruments, as well as the methods used to test for the validity and reliability of the instrument. Techniques used should be briefly described and referenced. Study definitions [e.g., case definition] should be mentioned.

Phase One - Plot Study:    

1. A random sample of 50 ER physicians from the three tertiary medical centres to complete the questionnaire, checking for face validity.

2. The level of internal consistency of the survey questionnaire questions will be evaluated by Cronbach's alpha

3.  A draft of the survey questionnaire will be sent to 4 experts in the field of Allergy and Immunology to evaluate its scientific information for content validity.

Phase Two - Actual Study:
Once the reliability and validity of the survey questionnaire is established, it will be distributed to all ER physicians in the above mentioned medical centres - except the pilot study sample. Data collection will then be done by self administration by ER physicains  - a project assistant will be recruited for this purpose.


11.7 Data Management and Analysis Plan: (Instruction: Describe the analysis plan, tests used for data analysis and statistical package(s) used)

Descriptive statistical analysis will be used to describe the demographics of the study sample population. The mean and standard deviation will be used to describe numerical data and frequency with proportions to describe categorical variables. The level of statistical significance will be estimated using 95% confidence interval (CI). Comparison between numerical data against categorical variables will be done using one and two-way ANOVA, comparison between categorical data will be done using Pearson's chi-squared test (χ2). Level of statistical significance will be estimated using a P value =, < 0.05. 
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1. Ethical Considerations:  Informed Consent (Instructions: If needed, please attach Informed Consent and/or extra documents.  Translated forms are provided when needed.)

Confidentiality and privacy of data will be protected during the study period.
Verbal consent will be asked from study participants (ER Physicians) to participate voluntarily in the study. They will be assured that they have the right to not participate in the survey without any negative consequences. 
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	Mar 15 –Apr 15
	May 15 – Jul 15
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	Data Cleaning and Analysis
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	15. Other Funding Agency
Does this study need fund?                                      Yes [ ]   No [  ]
Is your study funded by another funding agency?    Yes [  ]   No [  ]   
(If yes, specify the agency and available funds)

	
16.   Budget     (Please use the attached documents for the price list of equipments used in the project if applicable)


	Budget Breakdown

	Unit Cost 
(SR)
	Total
(SR)
	
Remarks


	Personnel *
	
	
	

	Principal investigator 
	10,000
	10,000
	

	Statistical analysis support 
	2500
	2500
	

	Project assistance 
	2500
	2500
	

	Supervision support
	
	
	

	Total 
	
	15000
	

	Supplies and Equipment 
	
	
	

	Printing paper for (questionnaires, report and Thesis)

	
	
	

	Pilot survey  
	
	
	

	Computer and software for data analysis
	
	
	

	Total
	
	
	

	 Patient
	
	
	

	Follow up
	
	
	

	Education
	
	
	

	Total
	
	
	

	Others (please, specify and justify briefly) 
	
	
	

	Publication  
	 
	
	

	Editing
	2500
	2500
	

	consultation
	2500
	2500
	

	Total 
	
	5000
	

	Miscellaneous
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GRAND TOTAL 

	
	22,000
	









· Funds allocated to all personnel should not exceed 30% of the total budget, otherwise  justification letter should be included

· Unit cost of each task should be accurately given to allow proper budget evaluation.


17.    Appendices:  (Instructions: Data collection instruments, elaboration on methods and procedures to be used, etc.) (Please attach the related documents)
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Anaphylaxis: diagnosis and treatment
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from 110 10 years, and less than 90 mmHg from 11 to 17 years. Normal heart rate ranges from 80140 beats/minutes at age 1-2 years;
from 80-120 beats/minute at age 3 years; and from 70-115 beats/minute after age 3 years. In infants and chilren, respiratory
compromise is more likely than hypotension or shock, and shock is more likely to be manifest initially by tachycardia than by hypotension.
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Sudden respiratory symptoms | Sudden reduced BP or
and signs symptoms of end-organ
(e.g. shortness of breath, wheeze, | dysfunction (e.g. hypotonia
cough, stridor, hypoxemia) [collapse], incontinence)
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Sudden reduced BP or
symptoms of end-organ
dysfunction (e.g. hypotonia
[collapse], incontinence)

Sudden gastrointestinal
symptoms (e.g. crampy
abdominal pain, vomiting)

Adults: systolic BP of less than 90 mmHg or greater
than 30% decrease from that person’s baseline





