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Role of aminophylline for sever acute asthma in adults
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Abstract
Aminophylline is a bronchodilator It is used to treat breathing problems such as asthma, chronic bronchitis and emphysema.a Randomized, double blind, placebo controlled trial study compared the clinical effect of intravenous aminophylline group and placebo group in the management of sever acute asthma.  A total of 100 patients(54 females, and 46 male)their age range from 19-55 years. The study was conducted in Tikrit teaching hospital during the period from January to the August/ 2009. after history taken ,all patient under-gone complete general examination , and chest examination ,measurement of height and peak expiratory flow rate (PEFR) and compared to the predicted average normal PEFR (liter/minute) to make sure that the patient had acute sever asthma according to classification of asthma severity(23).measurement of Pa02 and heart rate done for each patient by using of Bedside Monitor before treatment.50 patients received placebo (26 female and 24 male) and 50 patients received aminophylline (28 female and 22 male).those patients followed after one hour from treatment by measurement of Pa02 , heart rate and PEFR. The result of the group treated with aminophylline show that significant increase in PaO2 from 88.74 before treatment to 90.52 one hour after treatment while in group treated with placebo show that increase in PaO2 from 88.67 before treatment to 89.37 one hour after treatment .Asthmatic patients treated with aminophylline show significant increase in PEFR from 270.18 (liter/minute) before treatment to 298.86(liter/minute) one hour after treatment while in group treated with placebo show that increase in PEFR from 268.52 (liter/minute)before treatment to 269.40 (liter/minute)   one hour after treatment, the group treated with aminophylline show that significant decrease in heart rate from 164.72 beat /minute before treatment to155.58 beat /minute one hour after treatment while in group treated with placebo show that a non significant decrease in heart rate from 163.86 beat /minute before treatment to160.12 beat /minute one hour after treatment
دور الامينوفلين في علاج الربو القصبي الحاد الشديد لدى البالغين

عبد الستار حسين عبدالله
المستخلص

الامينوفلين هو علاج موسع للقصبات يستعمل لعلاج المشاكل التنفسية مثل الربو القصبي ,التهاب القصبي المزمن والنفاخ التنفسي.تصميم الدراسة يشمل اختيار عشوائي لمرضى الربو القصبي,سيطرة بالعلاج المموه,الدراسة المزدوجة العمباء لمقارنة التأثير السريري للامينوفلين مع العلاج المموه في علاج الربو القصبي الحاد الشديد لدى البالغين.الدراسة جرت في مستشفى تكريت التعليمي.مجموع 100 مريض(54 نساء,46 رجال) اعمرهم تتراوح بين 19-55 سنة خلال الفترة من شهر كانون الثاني الى شهر اب من عام 2009.بعد اخذ تاريخ المرض ,كل المرضى اجري لهم فحص عام وفحص للجهاز التنفسي,قياس الطول ,قياس معدل الزفير,قباس معدل ضغط الاوكسجين ومعدل نبضات القلب بواسطة جهاز المونيتر قبل الدراسة.استلم 50 مريض العلاج المموه( 26نساء ,24 رجال) واستلم 50 مريض علاج الامينوفلين( 28نساء ,22 رجال) متابعة المرضى تمت بعد ساعة من العلاج بواسطة قياس معدل الزفير ,قياس ضغط الاوكسجين ومعدل نبضات القلب.بينت نتائج هذه الدراسة  بان المجموعة التي عولجت بالامينوفلين اضهرت زيادة في ضغط الاوكسجين من88.74 قبل العلاج الى90.52 بعد ساعة من العلاج بينما المجموعة التي عولجت بالعلاج المموه اضهرت زيادة في ضغط الاوكسجين من88.67 قبل العلاج الى89.37 بعد ساعة من العلاج.مرضى الربو الذين عولجو بالامينوفلين اضهرو زيادة في معدل الزفير من270.18( لتر/دقيقة) قبل العلاج الى 298.86 ( لتر/دقيقة)بعد ساعة من العلاج بينما المجموعة التي عولجت بالعلاج المموه اضهرت زيادة في معدل الزفير من268.52( لتر/دقيقة) قبل العلاج الى 269.40 ( لتر/دقيقة)بعد ساعة من العلاج. المجموعة التي عولجت بالامينوفلين اضهرت قلة في معدل النبض من 164.72 نبضة/الدقيقة الى 155.58 نبضة/الدقيقة بعد ساعة من العلاج بينماالمجموعة التي عولجت بالعلاج المموه اضهرت قلة في معدل النبض من 163.86 نبضة/الدقيقة الى 160.12نبضة/الدقيقة بعد ساعة من العلاج

Introduction
Aminophylline is a bronchodilator. Aminophylline works in several ways: it relaxes muscles in the lungs and chest to allow more air in, decreases the sensitivity of the lungs to allergens and other substances that cause inflammation, and increases the contractions of the diaphragm to draw more air into the lungs. (1) Aminophylline is used to treat the symptoms of asthma, bronchitis, and emphysema. Aminophylline has been used extensively in acute asthma, but its role is unclear especially with respect to any additional benefit when added to beta2-agonists ( 2) Intravenous aminophylline is effective in children with acute asthma and was the bronchodilator of choice for many years. However, with the advent of inhaled beta2- agonists and anticholinergic agents an alternative, less invasive, therapeutic strategy is currently available (3) Aminophylline is a compound of the bronchodilator theophylline with ethylenediamine in 2:1 ratio. The ethylenediamine improves solubility, and the aminophylline is usually found as a dihydrate .It is more soluble in water than theophylline (4).
Mechanism of action
Like other methylated xanthine derivatives, aminophylline is both a

1. competitive nonselective phosphodiesterase inhibitor(5) which raises intracellular cyclic adenine monophosphate (cAMP), activates Protein kinase A PKA  (6), inhibits Tumor necrosis factor-alpha TNF-alpha(7). and leukotriene synthesis, and reduces inflammation and innate immunity (8). 

2. nonselective adenosine receptor antagonist (9).
Aminophylline is less potent and shorter-acting than theophylline. Its most common use is in the treatment of bronchial asthma. Causes bronchodilatation, diuresis, CNS and cardiac stimulation, and gastric acid secretion by blocking phosphodiesterase which increases tissue concentrations of cyclic adenine monophosphate (cAMP) which in turn promotes catecholamine stimulation of lipolysis, glycogenolysis, and gluconeogenesis and induces release of epinephrine from adrenal medulla cells. Theophylline and its water-soluble derivative aminophylline have since been widely used in the treatment of asthma. Of the methylxanthines, theophylline is the most potent bronchodilator, and it may also exhibit anti-inflammatory and immnuomodulatory actions,(13) improve respiratory muscle function, hasten mucociliary clearance, and act centrally to stimulate respiration (14). Indeed, the advent of selective ß2 agonists led to a decline in aminophylline use, since studies in acute asthma repeatedly showed that ß2 agonists, given by either injection or inhalation, were clearly superior to intravenous aminophylline(15) Methylxanthineshave been associated with significant improvements in the FEV1 and FVC during exacerbations of acute bronchial obstruction The methylxanthine theophylline, and its soluble ethylenediamine salt aminophylline, provide not only relaxation of bronchial smooth muscle in reactive airways but may also have salutary effects on diaphragmatic muscle function, ventilatory drive, mucociliary clearance, antidiuretic hormone secretion, and inflammation. Although theophylline has a relatively narrow range of therapeutic concentrations, the drug can be administered safely with appropriate consideration to dosing, serum concentrations, concurrent illness and medications, and side effects (17). Dosage is based on your medical condition, response to therapy, age, drug blood levels, and other drugs you may be taking.(16) Aminophylline is in the FDA  pregnancy category C. This means that it is not known whether aminophylline will harm an unborn baby. Aminophylline passes into breast milk and could affect a nursing baby. You may require a lower dose of this medication in old age.(15) 
Other uses of aminophylline
Aminophylline has shown some promise as a body fat reducer when used as a topical cream (sometimes referred to as "cutting gel")(10) Aminophylline is also a treatment option for anaphylactic shock(11). The role of aminophylline in pediatric acute asthma has become less clear. There remains some consensus that it is beneficial in children with acute severe asthma, receiving maximised therapy (oxygen, inhaled bronchodilators, and glucocorticoids)(12) aminophylline over dose The major life-threatening events of theophylline intoxication are seizures and heart rhythm disturbances(18)
Patients and Methods

A Randomized, double blind, placebo controlled trial study compared the clinical effect of intravenous aminophylline group and placebo group in the management of sever acute asthma. A total of 100 patients(54 females, and 46 male)their age range from 19-55 years. The study was conducted in Tikrit teaching hospital during the period from January to the August/ 2009. After history taken ,all patient under-gone complete general examination , and chest examination ,measurement of height and peak expiratory flow rate (PEFR) and compared to the predicted average normal PEFR (liter/minute) to make sure that the patient had acute sever asthma according to classification of asthma severity(23). Measurement of Pa02 and heart rate done for each patient by using of Bedside Monitor(a device that looks like a television screen or computer monitor. The monitor is attached to wires, called leads. At the other end, the leads are attached to sensing devices attached to the patient's body. The sensing device sends electronic signals to the monitor, which displays the readings for the specific body function being monitored before treatment.50 patients received placebo (26 female and 24 male) and 50 patients received aminophylline (28 female and 22 male). Those patients followed after one hour from treatment by measurement of Pa02 , heart rate and PEFR. Full history was taken include name, age, sex, address, occupation, detail history of asthma, including asthma symptoms , number of day symptoms attacks, number of nocturnal symptoms attacks/w, number of times of uses of β2-agonist/w, and effect of asthma on physical activity and then clinical assessment according to (ASTHMA CONTROL SCORING SYSTEM). All patients with the following criteria were excluded:- pregnancy, Patient with chronic obstructive pulmonary diseases, significant disease of other organs, known side effect to theophylline or taken aminophylline in previous 24 hours. The proper measurement of PEFR was taken by asking the patient to take breath normally in relaxed pattern and ask to take inspiration deeply and then take off expiration as force as possible to read PEFR (lit/min) using Peak Flow Meter. Type of Peak Flow Meter is Haloscale wright respirometer, registered no(501602) England. Aminophylline given 10 mg /kg/ hour infusion in 100 cc glucose water, placebo given as distal water in 100 cc glucose water , we put aminophylline and placebo which is the same colorless and odorless in a syringe numbered by pharmacist as one for aminophylline and tow for placebo. The investigator, patients, medical staff carrying out the treatment, and patient's family were blind to treatment groups. Blindly maintained throughout the period of the study. Those patients were followed up after 1 hour by measurement of PEFR ,PaO2 and heart rate. Statistical Analysis were done by Duncan's Multiple Range Test by using statistical analysis system program (SAS). Means with the same letter are not significantly different. The statistical result were considered highly significant at p value equal or less than 0.01 and significant at p value more than 0.01 and less than or equal to 0.05 and not significant at p value more than 0.05.All data were presented as a mean and standard deviation (SD).
Results
One hundred patients included in the study, 50 patients received aminophylline (28 female and 22 male). ,and 50 patients received placebo (26 female and 24 male) Regarding gender distribution of study population, the results show that 46% of them were male and 54% were females. The result of group treated with aminophylline regarding gender distribution show that about 44% were males and 56% were females. While group treated with placebo show that 48% were male and 52% were female. Asthmatic  patients were treated with aminophylline significantly increase of Pao2 from 88.74 ±0.87 before treatment to 90.52 ± 1.16 one hour after treatment at pr <0.0002 (table 1 ).Regarding group treated with placebo there is low significant increase of Pao2 from 88.67± 0.89 before treatment to 89.37 one hour after treatment at pr <0.001 (table 1 )
Table(1):-The mean & SD of PaO2 of studied groups(significant at 0.001)

	Group
	Before treatment
	One hour after treatment
	pr

	aminophylline
	88.74 ±0.87 c
	90.52 ± 1.16 a
	<0.05

	placebo
	88.67 ±0.89 c
	89.37 ±1.12 b
	


Also Asthmatic  patients were treated with aminophylline significantly decrease of heart rate from 164.72 ± 9.00 before treatment to 155.58 ±12.62 one hour after treatment at pr <0.046 (table 2 ). Regarding group treated with placebo there a non significant decrease of heart rate from 163.86 ±7.12 before treatment to 160.12 ±8.44 one hour after treatment at pr <0.046 (table 2 ).
Table(2):The mean & SD of heart rate of studied groups(significant at 0.05)
	Group
	Before treatment
	One hour after treatment
	pr

	aminophylline
	164.72 ± 9.00 a
	155.58 ±12.62 c
	<0.05

	placebo
	163.86 ±7.12 ab
	160.12 ±8.44 b
	


Regarding patients treated with aminophylline There is a significant increase in PEFR from 270.18 ±38.65 before treatment to 298.86 ±42.20  one hour after treatment at pr <0.01 (table 
3 ).While patients treated with aminophylline There is non significant increase in PEFR from 268.52±39.59 before treatment 269.40 ±39.79 one hour after treatment at pr <0.01 (table 3 ).
Table(3):- The mean & SD of PEFR of studied groups(significant at 0.01)
	Group
	Before treatment
	One hour after treatment
	pr

	aminophylline
	270.18 ±38.65 b
	298.86 ±42.20 a
	<0.01

	placebo
	268.52 ±39.59 b
	269.40 ±39.79 b
	


The overall frequency of clinical adverse events was more common among the aminophylline group. Headache , gastrointestinal tract problem including (nausea, vomiting), irritability and Tremor were the most frequently reported adverse events, other side effects include diuresis , and diarrhea (4)
Discussion
Asthma is characterized by airway inflammation that manifests by reversible airflow limitation and airway hyperresponsivness. Aminophylline is used to prevent and treat wheezing, shortness of breath, and difficulty breathing caused by asthma(19). Pao2 exhibited significant increase compared with placebo , this is due to that Aminophylline, as a bronchodilator, decrease airway constriction ,and this is in agreement with the study done by Michael Yung  who found that aminophylline continues to  have a place in the management of acute sever asthma by improvement of pao2(20) Also Asthmatic  patients were treated with aminophylline significantly decrease of heart rate compared with placebo ,this is may be due to that Aminophylline, as a bronchodilator, decrease airway constriction and decrease heart rate result from sever dyspnea. PEFR exhibited significant increase compared with placebo , this is due to that Aminophylline, as a bronchodilator, decrease airway constriction ,and this is in agreement with the study done by Mitra A. who found that aminophylline improved percentage predicted FEV1 and PEF by 6 hours(22). and disagree with the study done by Daniel G ,et al, who show that There was no difference in improvement of PEFR between the treatment and placebo groups(21) The overall frequency of clinical adverse events was more common among the aminophylline group than in placebo group and this is in agreement with the study done by Michael Yung  who found that the overall frequency of clinical adverse events was more common among the aminophylline group than in placebo group(20)
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