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I. Purpose and Scopell. Methacholine Challenge TestingA. IndicationsB. ContraindicationsC. Technical Training / Quality D. Safety. Preparation of patient F. Choice and preparation of MethacholineG. Dosing Protocols 1. Two Minutes 2 Tidal Breathing Dosing Protocol 2. Protocol of Dosimeter of five crowns H. Nebulizers and Dosimetersl. Spirometry
and other endpoint measures]. Data presentationK. Interpretation III. Exercise Challenge. IndicationsB. Contraindications and Preparation of Patient C. Exercise Challenge Test. A: Sample Methacholine Challenge Test Consent FormAppendix B: Sample Methacholine Challenge Pretest Ques- tionnaire Appendix C: Sample Report FormatAppendix D:
Equipment sources This statement provides practical guidelines and suggestions for methacholine and challenging testing exercise. Specifically, it analyzes indications for these challenges, details factors that influence the results, presents brief protocols step by step, defines safety measures, describes the proper preparation and procedures of the
patient, provides an algorithm to calculate the results and offers guidelines for clinical interpretation of the results. Details are important because methacholine and exercise challenge tests are actually dose-response tests and dose delivery and response measurement should be accurate if a valid test is obtained. These guidelines are oriented to
patients who can perform good quality spirometry tests; they are not suitable for preschool babies or children. They are not intended to limit the use of alternative protocols or procedures that have been established as acceptable methods. The general theme of bronchial hyperresponsibility (BHR) is not discussed. The bronchial challenge tests chosen
for review are the two most used, with sufficient information in enilohcahtem enilohcahtem oifased ed setset ,siod soD .edadilitu aus railava arap better established; A number of aspects in the Exercise Challenge Protocol will benefit from an additional evaluation. We do not address specific challenges with high occupational sensitizers, drugs or
sensitizers, and we recommend that such tests be performed only in laboratory with considerable experience in their techniques. For more details or other challenge procedures, the reader is forwarded to previously published guidelines for BRON Challenges tests (1-5) and BHR-General Reviews (6-9). As with other declarations of the American
Thoracic Society (ATS) on pulmonary function tests, these guidelines come out of a consensus conference. The basis of discussion at the Committee's September 1997 meeting was a project prepared by TRANS MEMBERS (P.E., C.I. and R.C.). The draft was based on a comprehensive survey of the medline literature from 1970 to 1997, increased by
suggestions from other members of the Committee. Final recommendations represent a consensus of the Committee. With regard to the questions in which the unique agreement is not reached, the guidelines reflect both the majority and minority opinions. Committee recommends that the orientations be reviewed in 5 years and, however, encourages
investigation in controlling areas. Methacholine Challenge Test is a motion of evaluating the ability to respond. The hyperresponsibility of the roads is one of the characteristics that can contribute to an asthma diagnosis. It may vary over time, often increasing during exacerbations and decreasing during treatment with anti -inflammation drugs. The
Methacholine Challenge (MCT) test is most often considered when asthma is a possibility and all traditional, most notably the spurometry performed before and the administration of a bronchodilator, no. established it or eliminated the diagnosis. moc moc )1( : salcn¢Atsnucr1c setniuges san essot uo otiep on otrepa ,aienpsid ,olibis meulcni amsa
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.setset siat ed edadilitu ad o£A§Aarolpxe siam radrauga eved ocinAlc etneibma mu me dovitisopa aovitisopa mu raterpretni licAfid A .aer©Aa aiv ad o£A§AurtsbO challenge result when baseline spirometry shows airway obstruction (a low FEV1/FVC and low FEV1), because airway responsiveness correlates strongly with the degree of baseline airway
obstruction in COPD. In the presence of a good clinical picture for asthma, if baseline spirometry shows airflow obstruction and there is a significant bronchodilator response (> 12% and > 0.2-L increases in either FEV1 or FVC) the diagnosis of asthma is often confirmed and MCT is usually unnecessary. Spirometry quality. An acceptable-quality
methacholine challenge test depends on the ability of the patients to perform acceptable spirometric maneuvers. Patients who cannot perform acceptable spirometry tests in the baseline session should perhaps be rescheduled or be tested using an end-point measure that is less dependent on patient effort. Cardiovascular problems. A history of
cardiovascular problems may also be a contraindication, depending on the problem. The additional cardiovascular stress of induced bronchospasm may precipitate cardiovascular events in patients with uncontrolled hypertension or recent heart attack or stroke. Induced bronchospasm causes ventilation¢AAAperfusion mismatching (31, 32), which can
result in arterial hypoxemia and compensatory changes in blood pressure, cardiac output, and heart rate (33, 34). On the other hand, cardiac arrhythmia rates actually fall during the performance of FVC maneuvers (35). Pregnancy and nursing mothers. Methacholine is a pregnancy category C drug, meaning that animal reproductive studies have not
been performed and it is not known whether it is associated with fetal abnormalities. It is not known whether methacholine is excreted in breast milk.There is no recognized certification program for persons who perform methacholine challenge testing. The pulmonary laboratory director is responsible for evaluating and/or verifying the training and
qualification of the person(s) who perform Test. At least, the technician must: 1. Be familiar with this guideline and experienced on specific test procedures2. Be able to manage the equipment, including configuration, proper function verification, maintenance and cleaning3. Be proficient in spirometry4. Get to know the contraindications for MCT5. Be
familiar with safety and emergency procedures6. Know when to stop testing more.7. Be proficient in the administration of inhaled bronchodilators and evaluation of the response to them Rationale. These requirements are standard test elements designed to ensure good quality results and patient safety. It is estimated that about 4 d of practical
training and at least 20 supervised tests are required for a new technician to become proficient in methacholine challenge tests (36). The inhaled methacholine causes bronchoconstriction. The safety of patients and technicians should be considered in the design of the testing room and in the testing procedures. Precautions for patient safety. The
medical director of the laboratory, another doctor, or another properly trained person to treat acute bronchospasm, including the proper use of reanimation equipment, should be close enough to respond quickly to an emergency. Patients should not be left unsupervised during the procedure since the administration of methacholine began.
Medications for treating severe bronchospasm (30) should be present in the test area. They include epinephrine and atropine for subcutaneous injection, and albuterol and ipratropium in middle dose inhalers or pre-mixed inhalation solutions. Oxygen must be available. A small volume nebulizer should be readily available for the administration of
bronchodilators. A stethoscope, sphygmomanometer and pulse oximeter should be available. Rational. Thousands of Challenge TestingThey were performed by laboratory without serious side effects (3, 27-29, 37-40). Transit symptoms aicn2Aicife atla ed odalucitrap ra ed rodapmil mu uo / e ratnemelpus lacol ofAtsuaxe ed ofA§Aalitnev ,oir*Atarobal
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inhalation. Technicians may also want to stay away from the patient when metacoline is being nebulized. See Figure 1 for an illustration of expiration filter settings to minimize exposure to metacoline. Asthma technicians are at higher risk of bronchospasm during the test and should take extra precautions to minimize their exposure to aerosolized
metacoline. Perform meta-metacoline challenge tests on technicians who will test patients can be a useful precaution. Knowing that a technician reacts to metacoline can lead a supervisor to reassignment technicians or take additional precautions to minimize their exposure to metacoline. Justifiable. In a survey of 600 allergy experts, about 20%
reported symptoms among employees who performed meta-metacoline challenge tests (3). Two cases of asthma were reported in nurses who frequently administered metacoline challenge tests for a period of more than 2 years (44). Technicians with known active asthma should not perform metacoline challenges unless appropriate methods are used
to prevent exposure to metacoline. The use of expiration filters and good ventilation of the test room should reduce exposure. 1. Preparation when scheduling. When the tests are scheduled, patients must receive a list of items/medicaments to be avoided before the test. Table 2 (45-62) lists medicines that can decrease the response capacity of the
airways and the period for which each should be retained before the test. The goal is to retain the medication for its biological duration of action (for 90% of patients taking the usual dose). Table 3 lists the factors that can increase the response capacity of the airways. No. Inhaled brocodilatators by action action, such as isoproterenol, 8 H45, 46 € nat
€ deisoetharine, metaproterenol, albuterol, orBronchodilators such as Ipratra®pio24 H20, 47 bronchodilators inhaled by action, such as Salmeterol, 48 H48, 49 Ady aference — 5 Aferences Aferences aferences (perhaps 1 mom, the sprotopto), the sprout). Aophylline12 h, A€ A € A€ A € ceH) A € A € Along-Acacting Theophyllines48 Ham A A € Standard
47422-Agonist Tablets12 Hm ¢ 4 € ¢ 4 € A € 424 °22-AGONIST TABLETS24 HM A € s'cromolyn Sodium Aference Cetirizine '3 d4 ¢ aferences modifiers24 hfods aferences Ady ¢ A ¢ + ¢ aference ,—~ Ady Ady Ady aference . No. Exposition to Environmental Antins1 - 3 WK25Cupational SensibisioneSmonths55, infection 56respirattal3 - 6 WK57, 58 -
pollutants1 WK59CIGARETTE SMokeCertert* 60 Charmic Irritants 61 2. Preparation in tests. Patients should be informed that some minor symptoms such as cough or chest tightness may be informed, but most patients have no symptoms. They should be warned by occasional severe symptoms. Care must be taken to ensure that the test description
does not influence the result. For example, avoid stating that the test induces an asthma attack. & € ° Some hospitals require informed consent to the test (an example of an informed consent document is presented in Apa2Dex a) .d. A questionnaire is a test. Test. A. Subjects must be able to understand the procedure and perform spiromal maneuvers
confinable. but it is not necessary. Justification. O Evaluation will alert the technician about important issues, including (1) the presence of contraindications to proceed with the test; (2) conditions or exposures, such as a recent viral infection, which can temporarily increase the responsiveness of the airways (58, 62-64) and cause a false positive
response; (3) The presence of medications that can change the response capacity of the airways. Influenza vaccination, menstrual cycle, antihistamines and oral contraceptives do not significantly affect the response capacity of the airways (65-67). Several medications, mainly anticolinergic inhalers and 2-agonists, can temporarily reduce the
responsiveness of the airways, potentially causing a false negative response (20, 23-25, 46, 52). Metacoline (acetyl-quadyl-methylcholine cloret), available, available As dry crystalline powder, it is the choice agent for non-specific bronchoprovocation challenge tests. Metacoline Approved by Food and Drug Administration (FDA) is available in bottles of
100 mg sealed and prepackaged. The industrial sources of metacoline appear to work and also provocoline (68). The advantages of FDA-approved metacoline are that it is approved for human use and it is necessary to meet good quality, purity and consistency manufacturing practices. Metacoline bromide salt can be replaced by chloride salt, although
it is currently not available in a FDA-approved form. Metacholine powder is very hygroscopic. Bulk powder should be stored with a desiccant in a freezer. The pre-packaged sealed bottles do not require desiccation or freezing. The normal sterile saline solution (sodium chloride at 0.9%) with or without phenol at 0.4% can be used as a diluent. The
Committee prefers the use of normal saline solution without phenol. The saline solution containing phenol is specifiedthe dilution of the protocholine. There is no evidence that adding a preservative like phenol to sterile salin diluent is necessary (69), nor is there evidence that the use of phenol adversely adverselyecnatsbus a ,enilohclyteca
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yletaredom ot ylkaew si noitulos enilas enilas enilas lamron ni enilohcahtem fo hp eht .nitanimatnoca lairetcab rof laitnetop eht gnicuder si lonehp eht It occurs naturally in the body. Methacholine is more slowly metabolized by shoesterase; Its effects can be blocked or diminished by atropin agents or similar anticoagulants. Conditions. Methacholine
solutions with concentrations greater than 0.3 mg/ml (pH
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