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1 Chronic Obstructive Pulmonary Disease:   
2 Developing Drugs for Treatment 
3 Guidance for Industry1 

4 
5 
6 

7 
8 This draft guidance, when finalized, will represent the current thinking of the Food and Drug 
9 Administration (FDA or Agency) on this topic.  It does not establish any rights for any person and is not 

10 binding on FDA or the public.  You can use an alternative approach if it satisfies the requirements of the 
11 applicable statutes and regulations. To discuss an alternative approach, contact the FDA staff responsible 
12 for this guidance as listed on the title page. 
13 

14 
15 
16 
17 I. INTRODUCTION 
18 
19 This guidance is intended to assist the pharmaceutical industry in designing a clinical 
20 development program for new drug products2 for the treatment of chronic obstructive pulmonary 
21 disease (COPD). The emphasis of this guidance is on the assessment of efficacy of a new 
22 molecular entity (NME) in phase 3 clinical studies of COPD. 
23 
24 Development of NMEs for COPD poses challenges and opportunities.  This guidance outlines 
25 the Food and Drug Administration’s (FDA’s) current thinking on the development of various 
26 types of drugs for COPD.  Not all drugs developed for COPD will fit into the types described, 
27 and the efficacy endpoints discussed in this guidance may not fit the need for all drugs.  The 
28 FDA encourages pharmaceutical sponsors to develop clinical programs that fit their particular 
29 needs and to discuss their planned approach with the Division of Pulmonary, Allergy, and 
30 Rheumatology Products.  For novel approaches, where warranted, outside expertise can be 
31 sought, including consultation with the Pulmonary-Allergy Drugs Advisory Committee. 
32 
33 This guidance does not contain discussion of the general issues of statistical analysis or clinical 
34 trial design. Those topics are addressed in the ICH guidances for industry E9 Statistical 
35 Principles for Clinical Trials and E10 Choice of Control Group and Related Issues in Clinical 

1
 

1 This  guidance has been  prepared by the Division of Pulmonary, Allergy, and Rheumatology Products in  the Center  
for Drug Evaluation and Research (CDER) at the Food and Drug Administration.   
 
2 In this guidance, the word  drug includes all types of therapeutic agents, such as small and large molecule drugs, 
and therapeutic biological  products regulated within CDER.  
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36 Trials, respectively.3  This guidance focuses on specific drug development and trial design issues 
37 that are unique to the study of COPD. 
38 
39 This guidance revises the draft guidance for industry Chronic Obstructive Pulmonary Disease: 
40 Developing Drugs for Treatment issued in November 2007. This revision includes the addition 
41 of information on the use of St. George’s Respiratory Questionnaire (SGRQ) in COPD studies 
42 (see Appendix A). 
43 
44 In general, FDA’s guidance documents do not establish legally enforceable responsibilities.  
45 Instead, guidances describe the Agency’s current thinking on a topic and should be viewed only 
46 as recommendations, unless specific regulatory or statutory requirements are cited.  The use of 
47 the word should in Agency guidances means that something is suggested or recommended, but 
48 not required. 
49 
50 
51 II. BACKGROUND 
52 
53 COPD is a chronic progressive disease caused by chronic inflammation and destruction of the 
54 airways and lung parenchyma, and is usually associated with tobacco smoking or prolonged 
55 exposure to other noxious particles and gasses.  The disease is characterized by progressive 
56 airflow obstruction that is sometimes partially reversible with the administration of a 
57 bronchodilator. There is heterogeneity in disease activity and in the nature of symptomatic 
58 impairment experienced by patients.  The typical symptoms are cough, excess sputum 
59 production, and dyspnea. The term COPD encompasses a spectrum of pulmonary processes, 
60 with chronic bronchitis and emphysema as two clearly defined entities within that spectrum.  
61 Various consensus panels and position papers have defined and described COPD (see 
62 References). 
63 
64 There is pressing need to develop new drugs for COPD because the global prevalence of COPD 
65 is rising, the disease is associated with significant morbidity and mortality, and current treatment 
66 options are limited.  The currently available drugs for COPD are mostly for symptomatic 
67 treatment and have not been conclusively shown to alter the underlying inflammation or to alter 
68 disease progression. The principles of development applied to COPD drugs have been generally 
69 derived from those used to develop drugs for asthma, with the primary focus aimed at 
70 demonstrating improvements in airway obstruction.  With improved understanding of the 
71 pathophysiology and clinical manifestations of COPD, and the awareness of the importance of 
72 inflammation in COPD and how this inflammation differs from that occurring in asthma, this is 
73 an appropriate time to define characteristics of specific drug development programs for COPD. 
74 
75 

3 We update guidances periodically.  To make sure you have the most recent version of a guidance, check the FDA 
Drugs guidance Web page at 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default.htm. 
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76 III. DEVELOPMENT PROGRAM 

77 

78 A. Overall Considerations 

79 

80 1. Disease Target and Indication 
81 
82 The clinical development program should define whether the target of the program is the whole 
83 spectrum of COPD patients or patients with only one of its clearly defined entities, such as 
84 chronic bronchitis or emphysema.  Because chronic bronchitis and emphysema are histologically 
85 and clinically distinct entities, we recognize that a drug may be effective for one and not the 
86 other. Therefore, it is helpful to define early in the development program the specific indicated 
87 population the clinical development program is proposed to support.   
88 
89 2. Types of Drugs for COPD 
90 
91 There are several types of drugs that can be developed for COPD based on whether the drug is 
92 intended to improve airflow obstruction, provide symptom relief, modify or prevent 
93 exacerbations, or alter the natural progression of the disease.  It is possible that a drug may affect 
94 only one aspect of the disease or that it may act on many.  It is also possible that a drug may 
95 benefit COPD patients in other meaningful ways beyond these areas cited.  Therefore, whereas 
96 this guidance focuses on established areas of research or intervention, the division welcomes 
97 other proposals. Novel proposals, in particular, can benefit from early discussions with the 
98 division, such as in a pre-investigational new drug application meeting. 
99 

100 Each of the following targets in COPD therapy can involve different endpoints, study designs, 
101 and study duration, and can likely lead to differing explicit indications.  Therefore, it is important 
102 for sponsors to develop their drugs with the appropriate drug action or actions in mind. 
103 
104 a. Improving airflow obstruction 
105 
106 Improvement in airflow obstruction historically has been the main therapeutic strategy in COPD 
107 drug development.  These drugs provide benefit through relief of reversible airflow obstruction 
108 that is an important, though not universal, feature of COPD.  Improvement in airflow obstruction 
109 can result from direct relaxation of the airway smooth muscles, or by other mechanisms such as 
110 reduction of airway inflammation or improved clearance of mucous in chronic bronchitis. 
111 
112 b. Providing symptom relief 
113 
114 Drugs that reduce chronic cough, excess sputum production, dyspnea, or other debilitating 
115 symptoms of COPD may provide meaningful benefit to patients.  Drugs may provide symptom 
116 relief either by acting centrally or by acting within the lung.  Drugs that relieve dyspnea usually 
117 accomplish this by improving airflow obstruction.  It is also possible that drugs may target the 
118 sensation of dyspnea independent of effects on airflow obstruction.  The division has concerns 
119 about granting a specific COPD claim for drugs that relieve dyspnea without otherwise 
120 benefiting the lung process. For instance, systemic opiates or benzodiazepines may reduce the 
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121 sensation of dyspnea, but would not otherwise specifically benefit a COPD patient and, 
122 therefore, would not be appropriate drugs for granting a specific claim of treating COPD. 
123 
124 c. Modifying or preventing exacerbations 
125 
126 COPD exacerbations can be life-threatening and have been linked to comorbid conditions.  In 
127 addition, exacerbations are believed to potentially contribute to further permanent decrements in 
128 lung function. Therapeutic drugs that modify the severity or duration of COPD exacerbations or 
129 that prevent COPD exacerbations will provide meaningful benefit to patients. 
130 
131 d. Altering disease progression 
132 
133 There is ongoing research to identify therapies that modify the inflammatory processes of COPD 
134 and thereby may alter disease progression.  Drugs aimed at attenuating ongoing lung damage in 
135 COPD may not yield direct discernable symptomatic benefit to patients, at least in the course of 
136 clinical studies, nor short-term improvement in lung function, but would, if effective, have 
137 longer term tangible benefits by delaying the development of COPD-related disability or death.  
138 Such drugs will provide meaningful benefit to patients with COPD.   
139 
140 e. Modifying lung structure 
141 
142 Damage of lung structure is a known feature of COPD progression.  At present there are no clear 
143 strategies that can modify or regenerate damaged lung tissue, but some drugs have shown 
144 promise in animal studies.  Drugs that can modify damaged lung structure and generate 
145 functional lung tissues will be of benefit to patients with COPD.   
146 
147 3. Drug Development Population 
148 
149 Because COPD represents a spectrum of pathology and manifestations, a therapy can target 
150 COPD broadly (e.g., as defined by American Thoracic Society criteria or other expert consensus 
151 statement) or specifically target subsets of the disease, such as emphysema or chronic bronchitis.  
152 This depends to a large extent on the mechanism of action of the drug being proposed.  If a 
153 sponsor chooses to study a restricted subset of COPD either by specific intent or by the choice of 
154 entry criteria used, the indication would be appropriately restricted to the subset as well.  
155 Because emphysema and chronic bronchitis frequently coexist, it may be difficult to define 
156 clinical entry criteria sufficient to enroll patients with only one of these COPD subsets.  Sponsors 
157 who intend to develop a drug for one subset should adequately address this issue.  
158 
159 4. Dose Selection 
160 
161 The dose or doses of drugs for definitive phase 3 efficacy and safety studies should be selected 
162 based on pharmacokinetic considerations and from earlier phase dose-ranging studies using a 
163 pharmacodynamic (PD) or clinical efficacy endpoint that is consistent with the expected benefit 
164 to be derived from the drug.  The dose or doses selected for phase 3 studies should be based on 
165 benefit to risk assessment.  If more than one dose is ultimately intended to be marketed, the 
166 clinical program design should produce data that allow for a comparative assessment of efficacy 
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167 and safety between the doses in addition to the usual comparison of the doses of the new drug to 
168 placebo. In circumstances where PD measures are used in phase 2 for dose identification, there 
169 is merit in considering including more than one dose level in at least one phase 3 study, even if 
170 the goal is to market a single dose.  This is because even a well-validated PD endpoint may not 
171 fully predict efficacy as assessed by a clinical outcome endpoint in larger, longer term phase 3 
172 studies, and usually will not be predictive of safety.  Finally, with some treatment targets, there 
173 may be no known short-term PD or clinical endpoint that can be identified for dose-selection.  
174 This may be true, for instance, in disease modification therapies that do not affect short-term 
175 symptoms or lung function testing.  In such cases, use of a range of doses in phase 3 studies is 
176 strongly encouraged. 
177 
178 5. Efficacy Assessment 
179 
180 The selection of efficacy endpoints for phase 3 studies depends on the drug’s putative 
181 mechanism of action and the type of therapeutic claim sought.  In the following sections, some 
182 efficacy endpoints that can be used in COPD studies are briefly discussed and grouped into 
183 broad categories of objective physiological assessments, patient- or evaluator-reported outcome 
184 measures, and biomarkers and surrogate endpoints.  We recognize that not all efficacy endpoints 
185 will be appropriate for all drugs and other efficacy endpoints not discussed may be more 
186 appropriate for an NME. 
187 
188 a. Objective physiological assessments 
189 
190 The following objective physiological assessments should be considered. 
191 
192  Pulmonary function tests.  Pulmonary function testing by spirometry can be a useful 
193 way to assess airflow obstruction and, therefore, can be a useful tool to assess efficacy of 
194 a COPD treatment.  Forced expiratory volume in one second (FEV1) obtained from 
195 typical spirometry is commonly used as an efficacy endpoint because FEV1 is a 
196 reflection of the extent of airway obstruction.  Spirometry is also well standardized, easy 
197 to perform, and when conducted appropriately gives consistent, reproducible results 
198 across different pulmonary function laboratories.  Air-trapping and hyperinflation are 
199 common features in COPD, particularly in the emphysematous-type, and are reflected in 
200 parameters of lung function testing, such as an elevation in the residual volume to total 
201 lung capacity ratio. Hyperinflation is believed to be responsible, at least in part, for the 
202 sensation of dyspnea. The division does not have a great deal of regulatory experience in 
203 the use of parameters of lung function other than spirometric measures in therapeutic 
204 approvals, but is open to considering alternative assessments.  These alternatives should 
205 be discussed with the division early in drug development. 
206 
207  Exercise capacity.  Reduced capacity for exercise is a typical consequence of airflow 
208 obstruction in COPD patients, particularly because of dynamic hyperinflation occurring 
209 during exercise.  Assessment of exercise capacity by treadmill or cycle ergometry 
210 combined with lung volume assessment potentially can be a tool to assess efficacy of a 
211 drug. Alternate assessments of exercise capacity, such as the Six Minute Walk or Shuttle 
212 Walk, also can be used. However, all these assessments have limitations.  For instance, 
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213 the Six Minute Walk test reflects not only physiological capacity for exercise, but also 
214 psychological motivation.  Some  of these assessments are not rigorously precise and may 
215 prove difficult in standardizing and garnering consistent results over time.  These factors 
216 may limit the sensitivity of these measures and, therefore, limit their utility as efficacy 
217 endpoints, because true, but small, clinical benefits may be obscured by measurement 
218 noise. 
219  
220 b. Patient- or evaluator-reported outcome measures 
221  
222 The following outcome measures should be considered. 
223  
224   Symptom scores.  Symptom scores determined by asking patients to evaluate specific 
225 symptoms on a categorical, visual, or numerical scale can be a simple way to assess  
226 efficacy of a drug based on the patient’s own assessment of health status.  Symptom  
227 scores can be valuable for assessing efficacy of a drug specifically aimed at relieving a 
228 symptom.  In clinical programs aimed at other aspects of COPD, patient-reported 
229 symptom scores can be useful in assessing secondary effects of the therapy and may 
230 provide important additional evidence of efficacy.  Symptom  scores as the sole measure 
231 or primary measure of efficacy in COPD are discouraged because of their subjective 
232 nature, precision issues, and lack of standardization.  If a symptom score is used, 
233 particularly a novel scoring, the issue of validation of the scoring should be addressed. 
234  
235   Activity scales.  Activity scales such as the Medical Research Council dyspnea score, the 
236 Borg Scale, and the Mahler Baseline Dyspnea Index/Transitional Dyspnea Index can be 
237 used as supportive of efficacy.  These scales are relatively simple to administer, but they 
238 have limitations that make them unsuitable for use as the sole or primary evidence of 
239 efficacy and for supporting specific labeling claims.  These scales were not specifically 
240 developed for use in clinical studies of drugs and their attributes in longitudinal 
241 interventional settings may not be fully elucidated.  Also, the results can be difficult to  
242 interpret in terms of levels of clinical significance, because for some of these scales the 
243 minimal important difference has not been identified and validated.  Scales that are third
244 party rated (e.g., Mahler’s dyspnea indices) may prove less compelling than validated 
245 patient-rated instruments, because third-party assessments have been shown in some  
246 circumstances to be less reflective of patient status than first-party assessments.  In 
247 addition, scales that require patients to recall prior symptoms (e.g., how do you feel now 
248 compared to baseline?) are problematic, because patients’ memories may fade over time, 
249 particularly in studies lasting several months.   
250  
251   Health-related quality-of-life instruments.  Health-related quality-of-life instruments, 
252 such as the SGRQ and the Chronic Respiratory Questionnaire, are designed to 
253 systematically assess many different aspects of the effect of COPD on a patient’s life.  
254 These instruments can be used to assess efficacy of a drug, but they have some  
255 limitations.  These instruments are multidimensional and assess various effects of the 
256 disease on a patient’s life and health status.  Therefore, these instruments may be 
257 insufficient to determine a treatment effect in cases of a drug narrowly targeted to a 
258 specific, but clinically meaningful, aspect of COPD.  When they are used to assess 
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259 efficacy in the setting of multinational trials, the instruments should be validated for all 
260 languages and cultures in which the studies are conducted (see Appendix A for additional 
261 information on the use of SGRQ in COPD studies). 
262 
263 c. Biomarkers and surrogate endpoints 
264 
265 With the exception of lung function tests, there are no well-validated biomarkers or surrogate 
266 endpoints that can be used to establish efficacy of a drug for COPD.  For a nonbronchodilator 
267 drug, the use of lung function test parameters, such as FEV1, as a marker of disease status has 
268 become validated as a surrogate endpoint through years of clinical and regulatory experience, 
269 and is commonly used and accepted as an endpoint to support efficacy.   
270 
271 There are many biomarkers that can be considered for use in clinical studies.  Some of these 
272 biomarkers include sensitive radiological evaluation of lung tissue structure (such as high
273 resolution chest computed tomography (CT)), concentration of certain gases in exhaled air or 
274 breath condensate, inflammatory mediators or cells in relevant biological fluids, and sensitive 
275 measures of airflow based on imaging of radiolabeled gases.  With the possible exception of the 
276 high-resolution CT, none of these biomarkers are sufficiently validated to date for use as the 
277 primary evidence of efficacy or for supporting specific labeling claims.  Some of the biomarkers 
278 may be technically challenging to perform or present important additional considerations (e.g., 
279 total X-ray dose exposure in patients subjected to multiple serial CT scans).  These biomarkers 
280 and surrogates can be considered as supportive of the drug’s putative mechanism of action.  If 
281 proposed as primary assessments of efficacy, discussions with the division early on in 
282 development would be useful to allow for earlier phase studies to not only test the drug, but help 
283 establish validity of the measure itself.  A single study should not be used to establish both the 
284 validity of a novel primary endpoint and the efficacy of the drug in question. 
285 
286 6. Recommended Primary and Secondary Efficacy Endpoints 
287 
288 For phase 3 studies, the primary and secondary efficacy endpoints should be chosen based on the 
289 drug’s putative mechanism of action and the proposed indication.  It is not possible to 
290 categorically state in all cases what the primary and secondary efficacy endpoints should be.  
291 Some common efficacy endpoints that may be suitable for use in the clinical studies of different 
292 types of drugs for COPD are mentioned in the following sections.   
293 
294 a. Primary efficacy endpoints 
295 
296 The following primary efficacy endpoints should be considered for the respective indications. 
297 
298  Improving airflow obstruction.  The primary efficacy endpoint should be change in 
299 post-dose FEV1 for a bronchodilator (e.g., a new beta-adrenergic agent or a new 
300 anticholinergic agent) and change in pre-dose FEV1 for a nonbronchodilator.  A 
301 bronchodilator drug may improve the FEV1 from a direct effect on the airway smooth 
302 muscle, and a nonbronchodilator drug may improve the FEV1 by other mechanisms such 
303 as reduction of airway inflammation. For a bronchodilator drug, serial post-dose FEV1 
304 assessments should be performed to characterize a time profile curve that will help in the 
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305 estimation of time to effect and duration of effect.  Assessments of post-dose FEV1 for a 
306 bronchodilator drug and pre-dose FEV1 for a nonbronchodilator drug should be 
307 performed periodically over the duration of the study to ensure that the beneficial effect is 
308 sustained over time.   
309  
310   Providing symptom relief.  The primary efficacy endpoint should reflect the claimed 
311 clinical benefit (e.g., a drug intended to reduce cough should show that effect through 
312 assessments of coughing, subjectively and/or objectively measured).  The selected 
313 primary efficacy endpoint should be clinically meaningful, and the magnitude of 
314 improvement that is proposed to be shown should be clinically relevant.  In addition, if 
315 the action of the drug targets the underlying process, but manifests as symptom relief, 
316 secondary endpoints should assess other aspects of the drug’s effects (e.g., measures of 
317 lung function, airflow, sputum production). 
318  
319   Modifying or preventing exacerbations.  The primary efficacy endpoint should be a 
320 clinically meaningful measure of exacerbations.  Such measures can include the duration 
321 of exacerbations, severity of exacerbations, delay in the occurrence of an exacerbation, or 
322 reduction in the frequency of exacerbations.  If one of these measures is chosen as the 
323 primary efficacy endpoint, the others also should be assessed to ensure that some other 
324 measure has not worsened.  For instance, a delay in occurrence of a first exacerbation 
325 would not be clinically meaningful if the end result were more frequent exacerbations 
326 over a longer period of assessment.  The protocol should define exacerbations in a way 
327 that is clinically meaningful, and specify criteria to determine when worsening of 
328 symptoms become an exacerbation.  Criteria to consider in defining exacerbation include 
329 worsening of shortness of breath, increased sputum volume, increased purulence of 
330 sputum, worsening in symptoms requiring changes in treatment, or worsening of 
331 symptoms requiring urgent treatment or hospitalization.  Because exacerbations are often 
332 associated with precipitous falls in airflow, the rapidity of recovery of a pulmonary 
333 function measure, such as FEV1, following an exacerbation to pre-exacerbation status  
334 also can be considered a reasonable primary efficacy endpoint.   
335  
336   Altering disease progression.  A preferred primary efficacy endpoint is the serial 
337 measurement of FEV1 over time, with the expectation that the FEV1 decline slopes will 
338 diverge in favor of active treatment (i.e., airflow is preserved relative to the comparator).  
339 When the claim is alteration of disease progression, such divergence should exclude the 
340 possibility of parallel declines in FEV1 with the active treatment offset by an initial and 
341 sustained bronchodilator effect. This latter circumstance may still be one in which a drug 
342 approval is possible (e.g., for a bronchodilation claim), but would not be appropriate for 
343 supporting a claim of altering disease progression. 
344  
345   Modifying lung structure.  The primary efficacy endpoint can be a sensitive 
346 radiological assessment of lung structure with supportive evidence that the regenerated 
347 lung tissue is functional and that the treatment provides clinically meaningful benefit to 
348 patients. 
349  
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350 b. Secondary efficacy endpoints 
351 
352 Secondary efficacy endpoints can provide useful information on the effect of the treatment and 
353 should be selected to provide support to the primary efficacy endpoint.  Secondary efficacy 
354 endpoints also can explore other effects of the drug on the disease.  Commonly used secondary 
355 efficacy endpoints include various measures of lung function, exercise capacity, symptom scores, 
356 activity scales, and health-related quality-of-life instruments.  Biomarkers can, in some cases, 
357 also provide support of efficacy.  For some efficacy measures, such as symptom scores, activity 
358 scales, and disease-specific, health-related quality-of-life instruments, the threshold that defines a 
359 clinically meaningful improvement may not be well defined for use in clinical studies that test 
360 new drugs. Having such a benchmark of effect would be important in interpreting the meaning 
361 of differences shown in the clinical trials.  Therefore, the protocol should define minimal 
362 clinically important difference with appropriate reasoning and justification.  Consideration also 
363 should be given to the added complexity of the use of these measures in clinical studies for 
364 drugs, such as comparisons to baseline, comparisons to placebo, multiplicity, missing data, and 
365 the effect of study duration (e.g., recall of baseline status over time).   
366 
367 In studies where an objective measure is used as an endpoint, such as FEV1, use of subjective 
368 measures as important secondary assessments may be particularly useful in judging the value of 
369 mean changes in the primary endpoint.  Similarly, in treatments intended to affect subjective 
370 perceptions of the disease through an effect on the underlying pathophysiology of COPD, 
371 secondary objective measures also can provide useful additional assessments to support the 
372 efficacy of the drug. 
373 
374 7. Study Duration 
375 
376 The duration of active treatment in the phase 3 studies that will support efficacy depends on the 
377 type of drug being developed, because different types of drugs will need different periods to 
378 show clinically meaningful effect.  Differing claims also will demand differing durations of 
379 assessments.   
380 
381  Improving airflow obstruction: the duration of treatment should be at least 3 months 
382 for a bronchodilator drug and at least 6 months for a nonbronchodilator drug.  This is 
383 both to establish durable efficacy and to assess safety.   
384 
385  Symptom relief: the duration of treatment should be at least 6 months.  
386 
387  Modifying or preventing exacerbations: the duration of treatment may need to be at 
388 least 1 year. In studies for this type of claim, the timing of study treatment may prove 
389 important (e.g., capturing winter cold season in the majority of patients).   
390 
391  Altering disease progression: the duration of treatment normally should be at least 3 
392 years. 
393 
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394  Modifying lung structure: the duration of treatment will vary depending on the 
395 expected magnitude of clinically meaningful benefit, but likely will be several years in 
396 duration. 
397 
398 The durations of treatment described here refer to the portion of the clinical study intended to 
399 support efficacy. Longer durations of treatment may be needed to adequately assess safety. 
400 
401 8. Number of Studies 
402 
403 The number of studies that will support efficacy depends on the type of drug that is being 
404 developed. Generally, two confirmatory phase 3 studies should be conducted to establish 
405 efficacy for a drug being developed to improve airflow obstruction, provide symptom relief, or 
406 modify or prevent exacerbations. The two studies should provide replicated evidence of 
407 efficacy, but need not be identical in design.  For a drug being developed to alter disease 
408 progression or modify lung structure, a single confirmatory study may be appropriate, provided 
409 the study is reasonably large, the endpoint is well validated, the findings are robust and clinically 
410 persuasive, and there is sufficient weight of evidence from prior data to suggest a clear benefit of 
411 the treatment. 
412 
413 9. Considerations Regarding Demonstration of Efficacy 
414 
415 For most drugs, phase 3 studies that use a single primary efficacy endpoint with supportive 
416 secondary efficacy endpoints will be adequate to establish efficacy, provided the efficacy 
417 findings are robust and clinically meaningful. Such a program should support an indication 
418 derived from the effect assessed by the primary efficacy endpoint used and the drug type.   
419 
420 It is possible that some drugs may have relatively small, but statistically significant, effects on a 
421 single measure of the disease that is made more clinically convincing through corroboration in 
422 other areas of the disease.  This may be because of the mechanism of action of the drug or the 
423 inherent complexity and heterogeneity of COPD.  In such a situation, two efficacy endpoints 
424 may need to be declared as primary endpoints in phase 3 studies to support efficacy.  An 
425 example of using two primary efficacy endpoints would be measurement of lung function, such 
426 as FEV1, plus a measure of a patient-reported outcome, such as a validated symptom score, 
427 activity scale, or disease-specific, health-related quality-of-life instrument.  The indication 
428 granted would reflect this broader assessment.  When choosing multiple variables as primary 
429 endpoints, sponsors should consider issues of effect size and of multiplicity. 
430 
431 10. Considerations Regarding Demonstration of Safety 
432 
433 Treatment of COPD is usually prolonged; therefore, long-term data on safety evaluation should 
434 be collected. The extent of the safety database should be consistent with the ICH guidance for 
435 industry E1A The Extent of Population Exposure to Assess Clinical Safety:  For Drugs Intended 
436 for Long-Term Treatment of Non-Life-Threatening Conditions. Sponsors should consider 
437 whether the drug is designed for intermittent or continuous use.  Sponsors also should consider 
438 other concomitant diseases that COPD patients are likely to have and other concomitant drugs 
439 that these patients are likely to take.  Finally, the intended use (i.e., treatment versus preventive) 
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440 may further inform the size and duration of safety assessments.  In cases where efficacy studies 
441 are substantially less than 1 year, or if the drug is to be chronically administered, separate long
442 term safety studies should be conducted.  Because the goal should be to rule out long-term 
443 effects on the disease characteristics, sponsors should consider including a control arm and 
444 assessing efficacy over time as well.  In some cases, specific safety hypotheses should be tested, 
445 depending on if safety signals are identified during nonclinical studies or early clinical studies.   
446 
447 B. Specific Efficacy Study Considerations 
448 
449 1. Study Design 
450 
451 The nature and design of phase 3 studies depends on the type of drug that is being studied and 
452 the clinical benefit to be demonstrated.  In general, studies should be placebo-controlled, double
453 blinded, randomized, and parallel-group in design.  Use of an active comparator in addition to a 
454 placebo is, while encouraged, not necessary, unless comparative efficacy or safety claims are 
455 desired, or when there is uncertainty about a novel efficacy assessment methodology and a 
456 validation of the methodology is desired.  The use of a placebo control does not necessarily 
457 preclude usual care treatment in patients randomized to placebo (see section III.B.3., 
458 Concomitant Treatments).  The appropriateness of a placebo control may change in the future 
459 when drugs become available such that use of placebo control raises ethical issues (i.e., if a drug 
460 is shown to be convincingly effective in disease modification or changes mortality).  This may be 
461 more relevant for certain types of studies, such as studies for drugs that alter disease progression.  
462 However, active-controlled studies can be a viable alternative to placebo controls when the intent 
463 of the study is to show superiority.   
464 
465 When there is a desire to show noninferiority to an active comparator and no placebo is planned, 
466 many important design issues are raised, including assay sensitivity, the noninferiority margin, 
467 and knowledge of how the chosen endpoint performs in historical studies with the active 
468 comparator.  Proposing a noninferiority design is dependent on there being a well-defined, 
469 reproducible treatment effect for the established comparator such that the effect of that treatment 
470 in further studies can be inferred. Any such proposal should be carefully considered and 
471 discussed in depth with the division before starting clinical studies using this design. 
472 
473 2. Study Populations 
474 
475 In general, it is desirable to include patients broadly representative of the spectrum of the COPD 
476 population. Patients should be diagnosed for inclusion in the study based on accepted clinical 
477 practice parameters and criteria set by consensus panels (see References).  Asthma and COPD 
478 can coexist and asthma is, in many senses, a more remediable disease.  Therefore, in specific 
479 COPD drug development programs, patients whose primary disease is asthma should be 
480 excluded using existing guidelines for its diagnosis supported by assessment of FEV1 
481 reversibility with a predefined criterion of reversibility that would classify a patient as asthmatic.  
482 For drugs designed to improve airflow obstruction, FEV1 reversibility should be determined 
483 using a beta-adrenergic agonist and/or an anticholinergic agent in all patients to serve as a basis 
484 for characterizing the patient population being studied, but not necessarily as a strict entry 
485 criterion. For drugs designed to provide symptom relief, enrollment of patients with consistent 
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486 clinical evidence of the symptoms being investigated during a baseline period should be included 
487 in the study. 
488 
489 3. Concomitant Treatments 
490 
491 Patients enrolled in the study should be permitted to use concomitant treatments as needed to 
492 manage disease symptoms.  Use of concomitant treatments should be recorded for each patient 
493 throughout the study. An appropriate analysis plan should be defined in the protocol to account 
494 for possible imbalance of concomitant treatment use between treatment groups.  For some 
495 treatments, consideration should be given in the design, conduct, and interpretation of the study 
496 to the need for any rescue medications for acute symptoms (e.g., corticosteroids in 
497 exacerbations).   
498 
499 4. Handling of Tobacco Smoking 
500 
501 Given the etiology of COPD, a large proportion of patients enrolled in the studies will be current 
502 or past tobacco smokers, and change of smoking status during the study may influence the 
503 outcome of a patient’s response to the drug.  The protocol should define how smoking status will 
504 be handled, including the way in which it will be monitored throughout the study, and how 
505 patients who change their smoking status during the study will be handled and accounted for in 
506 the analyses. It may be reasonable to stratify patients according to current and previous smoking 
507 status and conduct secondary analyses to determine the potential effect of smoking status on the 
508 investigational treatment.  To assess the effect of change in smoking status during the study, it 
509 may be reasonable to conduct secondary analyses excluding patients who significantly change 
510 their smoking status during the study.   
511 
512 To maintain appropriate standard of care of patients enrolled in the studies, sponsors should 
513 encourage active smokers to discontinue tobacco smoking and provide appropriate counseling 
514 and help. This is particularly important for long-term studies, such as studies lasting for more 
515 than 3 months.   
516 
517 Another consideration with regard to smoking is that there are emerging data suggesting that in 
518 asthma, inhaled corticosteroids have less efficacy in smokers than in nonsmokers.  It is possible 
519 that for certain therapies in the future, the indication of drugs for smoking-related pulmonary 
520 diseases may have specific wording regarding patient smoking status (e.g., drug X is indicated 
521 for active smokers with COPD).  Although it is premature to make a definitive statement in this 
522 regard, sponsors should keep in mind that if they do not wish to contemplate such a restricted 
523 indication, clinical studies may need to include active smokers, ex-smokers, and, where 
524 applicable, nonsmokers. 
525 
526 C. Other Considerations 
527 
528 1. Drugs Administered by Inhaled Route 
529 
530 For drugs delivered by the orally inhaled route, the delivery systems, comprising the formulation 
531 and the device, may affect safety and efficacy.  The development of the delivery system should 
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532 take into consideration the characteristics of the COPD patient population.  For breath-actuated 
533 devices, the inspiratory flow-rate that will be necessary to activate the device should be such that 
534 a COPD patient can easily generate that level of flow.  The device should have a dose indicator 
535 or counter that informs patients of the number of doses remaining.  The device should be durable 
536 and the dexterity required to use the device should be within the capability of COPD patients 
537 who may often be elderly and may have co-existent arthritides.  Phase 3 studies should assess 
538 device durability in patients’ hands and assess whether patients can follow the instructions to use 
539 the device effectively. 
540 
541 It is likely that early phase clinical studies will be conducted using a prototype device and the 
542 device may undergo design changes as more information about it is gathered from in vitro 
543 studies and from early clinical studies.  Depending on the design changes, in vitro and clinical 
544 data may be necessary to link the various versions of the device.  Changes in the formulation, 
545 excipients, drug flow path, or device components that affect the drug delivery characteristics are 
546 critical and will likely affect the clinical performance of the drug product.  Because most inhaled 
547 drugs do not have short-term PD endpoints suitable for establishing relative bioavailability (i.e., 
548 delivery to the site of action in the lungs, not systemic exposure), clinical studies may be needed 
549 to demonstrate clinical acceptability of such changes.  To avoid having to conduct clinical 
550 bridging studies, critical clinical studies, such as definitive dose-finding studies and phase 3 
551 efficacy and safety studies, should be conducted with the to-be-marketed formulation and device 
552 whenever possible. 
553 
554 2. Combination Drug Products 
555 
556 Given the complexity of COPD, it is possible that a single new drug may not possess all 
557 necessary pharmacological activity to result in a desired therapeutic effect.  Therefore, a new 
558 drug product can be a combination of two or more individual drugs.  A combination drug 
559 product also can be for convenience where more than one singly active drug is formulated as one 
560 product. In most situations, the individual drugs are likely to have been previously evaluated and 
561 approved for use in humans.  It is possible that one or more of the individual drugs may not be 
562 previously evaluated and approved for use in humans.   
563 
564 Two or more drugs may be combined in a single dosage form when each component makes a 
565 contribution to the claimed effect and the dosing of each component is such that the combination 
566 is safe and effective for a significant patient population (21 CFR 300.50, combination rule).  A 
567 reasonable way to support the efficacy of a combination drug product would be to compare the 
568 combination drug product to each of its constituents in the same clinical study to demonstrate 
569 that the combination drug product provides clinical benefit that is superior to each of its 
570 constituents.  Because the pharmacological action of the two components may be disparate, the 
571 efficacy endpoint selected to show superiority of the combination drug product to one 
572 component may be different than the efficacy endpoint selected to show superiority to another 
573 component (i.e., two primary endpoints may be assessed, one for drug A versus combination 
574 drug AB and another for drug B versus combination drug AB).  In these cases, the study should 
575 show separate superiority on both endpoints to meet the combination rule. 
576 
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596 APPENDIX A:   
597 ST. GEORGE’S RESPIRATORY QUESTIONNAIRE IN  
598 CHRONIC OBSTRUCTIVE PULMONARY DISEASE STUDIES4  
599  
600 Introduction   
601  
602 This appendix provides information on the St. George’s Respiratory Questionnaire (SGRQ), as a 
603 patient-reported outcome (PRO) assessment in interventional clinical trials in patients with 
604 chronic obstructive pulmonary disease (COPD).  There are several versions of the SGRQ; up-to
605 date information, versions, translations, and manuals for each version can be found on the 
606 developer’s instrument Web site.5  The original SGRQ is a 50-item questionnaire with 76 
607 weighted responses. There are several versions of the 50-item instrument, each with a different 
608 recall period: 1 year, 3 months, or 4 weeks.  As of March 2016, only the 3-month and 4-week 
609 recall versions were available from the developer.6  The shorter 40-item COPD-specific version, 
610 SGRQ-C, does not have a defined recall period. Not all versions have equivalent validation 
611 information.  Throughout this appendix, the term  SGRQ refers to the 50-item, 3-month or 4-week 
612 recall version, or the 40-item SGRQ-C  version, unless otherwise specified. 
613  
614 Administration and Scoring of SGRQ 
615  
616 The SGRQ is self-administered and should be administered and scored in accordance with 
617 current manuals, as appropriate.  Versions in languages other than English should undergo 
618 linguistic and cultural validation for all languages and cultures in which the studies are 
619 conducted. The SGRQ can be administered using a paper or electronic platform, provided the 
620 latter development has followed accepted procedures (Coons, Gwaltney, et al. 2009). 
621  
622 The SGRQ total score is made up of three components:  (1) Symptoms — frequency and severity 
623 of symptoms; (2) Activity — effect of disease on common daily physical activities; and (3) 
624 Impacts — psycho-social effects of the disease.  Only the total score should be used in the 
625 context of this guidance. Use of one or more individual domains, as a measure in clinical trials, 
626 should be discussed with the division. 
627  
628 The minimum clinically important difference for the total score between patients and within
629 patient has been determined to be at least 4 units on the SGRQ scale (Jones 2002; Jones 2005).  
630 There is no evidence to support the use of other values.  
631  
632 Method of Analysis of SGRQ  
633  
634 Responder analysis is the preferred primary method for reporting results from SGRQ data.  This 
635 analysis compares those who improve with those who deteriorate or do not change.  Responder 

                                                 
4 The references for Appendix A are listed in  Appendix B.  
 
5 See the St. George’s University of London Health Status Research Web site at http://www.healthstatus.sgul.ac.uk/. 
 
6 Ibid. 
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636 analyses may be presented as the responder rate for each arm and the difference in the responder 
637 rates, or the Odds Ratio. Other analyses may be appropriate and should be discussed with the 
638 division. 
639  
640 Because the time course of SGRQ responses may provide useful information, frequent 
641 measurements (e.g., once a month7) during a clinical trial are appropriate.  Because treatment 
642 effect may be slow in onset, in shorter trials (such as those of 6 months or less), an average 
643 estimate over the study period may underestimate the benefit with chronic therapy; end-of
644 treatment measurements may provide a more accurate estimate of the benefit from chronic use 
645 therapies. In longer studies, taking an average over the latter part of the study period, such as 
646 over the last 3 months, may be appropriate. 
647  
648 Missing data should be considered at the study design stage, and plans for dealing with it should 
649 be adequately addressed in the analysis, because an absent SGRQ caused by patient withdrawal 
650 may not be missing at random.  Methods of addressing missing data should be discussed with the 
651 division during the protocol development phase.   
652  
653 Use of SGRQ 
654  
655 SGRQ is designed to measure health status in patients with obstructive airway diseases such as 
656 COPD. In patients with COPD, scores from the SGRQ may be obtained either through the use 
657 of the SGRQ or through the shorter COPD-specific version, SGRQ-C.  Both versions are 
658 acceptable in COPD trials. However, within the same drug development program, or at least 
659 within the same trial, only one version should be used (i.e., either one of the two SGRQ versions 
660 or the SGRQ-C). 
661  
662 The SGRQ can be used as a PRO assessment of efficacy in submissions to investigational new 
663 drug applications, new drug applications, and biologics license applications.  Use of the SGRQ 
664 for stratification or enrichment purposes should be discussed with the division early during the 
665 protocol development phase.  Development of the SGRQ has been described for the COPD 
666 population in the literature (Jones, Quirk, et al. 1992; Meguro, Barley, et al. 2007).  
667  
668 SGRQ can be used as a co-primary endpoint,8 or as a secondary endpoint providing supporting 
669 evidence of efficacy in a clinical trial.  For example, use of SGRQ can be considered as a co
670 primary endpoint, along with another measure of efficacy (such as measure of lung function), for 
671 a drug that has a relatively small effect on a single outcome measure (such as lung function), 
672 which can be made more clinically convincing through corroboration by SGRQ data.  In general, 
673 SGRQ information is considered clinically important, and the data obtained in clinical trials 
674 should be reported irrespective of the direction of the results. 
675  

                                                 
7 Applicable to  SGRQ-C, which does not  have a specific recall period, or the version of the SGRQ with  a 4-week  
recall period, but not applicable to the version  of the SGRQ that has a 3-month  recall. 
 
8 Multiple primary endpoints become co-primary endpoints when it is necessary to demonstrate an effect on each  of  
the endpoints to conclude that a drug is effective.  
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