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Purpose: The Food and Drug Administration (FDA) permits investigators to withhold active 

interventions from human subjects randomly assigned to control groups in clinical trials. The 

scope of this practice in trials for life-threatening diseases is unknown. We assessed the frequency 

and characteristics of trials providing control group subjects with active interventions versus 

those providing only placebos to control group subjects in trials supporting FDA approvals of 

new drugs for nine life-threatening diseases. 

Materials and methods: We reviewed the FDA’s database of approved drug products and 

identified all new approvals from 2006 to 2011 for drugs or biological products indicated for 

asthma, bipolar disorder, chronic obstructive pulmonary disease (COPD), diabetes mellitus, 

hypertension, osteoporosis, Parkinson’s disease, partial seizures, and schizophrenia. Then, we 

identified all trials described in FDA medical review documents for these approvals and abstracted 

information on trial characteristics and the interventions provided to control group subjects. 

Results: Of 508 included trials, 201 (39.6%) were placebo-only-controlled, meaning subjects in at 

least one control group did not receive an active intervention, and 307 (60.4%) were active-controlled, 

meaning subjects in all control groups received an active intervention. The total recorded enrollments 

in control groups provided with placebos only and in control groups provided with active interven-

tions were 19,361 and 93,093 subjects, respectively. The proportion of placebo-only-controlled 

trials varied across diseases (P<0.001), ranging from 75.5% for COPD to 0% for partial seizures 

and osteoporosis. Placebo-only controls were used in 76.9% of trials for severe COPD, 56.4% of 

trials for severe hypertension, 43.8% of trials for moderate or severe persistent asthma, and 6.7% 

of trials for severely uncontrolled diabetes. Logistic regression analysis showed that longer trials 

were associated with lower odds of being placebo-only-controlled compared with shorter trials.

Conclusion: Providing only placebos to control groups in trials for life-threatening diseases is 

a common practice, potentially entailing varying degrees of risk to subjects. Further research is 

warranted to assess the impact of this practice, particularly in trials of long duration and those 

involving subjects with severe disease. 
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Introduction
Previous clinical trials have generated controversy for withholding active interven-

tions from human subjects in control groups.1,2 While disagreement remains, there is 

general consensus that widely used treatments proven to be beneficial should not be 

withheld when doing so would expose human subjects to increased risk of death or 

irreversible morbidity.3,4 
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The Food and Drug Administration (FDA) advises 

pharmaceutical companies and investigators on appropriate 

clinical trial design, including choice of control groups, and 

reviews data from clinical trials prior to approving new drugs 

for marketing.5 While for some trials the FDA encourages 

companies and investigators to provide active interventions 

to control group subjects,6–8 in other contexts the agency 

advises that placebo-controlled designs are permissible, 

provided effort is made to minimize risk to human subjects. 

For example, guidance developed by the International 

Council for Harmonisation of Technical Requirements for 

Pharmaceuticals for Human Use and adopted by the FDA 

states that a “short term” placebo-controlled trial in mild 

uncomplicated hypertension “might be considered generally 

acceptable, while a longer trial, or one that included sicker 

patients, probably would not be.”4 Other FDA guidance 

documents endorse placebo-controlled trials for chronic 

obstructive pulmonary disease (COPD)9 and diabetes, includ-

ing withdrawing medication in diabetic subjects previously 

effectively controlled on low-dose antidiabetic monotherapy 

for up to 6 months.10 Even in the absence of a public guid-

ance,11 placebo-controlled trials may be effectively required 

by the FDA in practice, as is the case with placebo-controlled 

trials for new psychiatric drugs.12,13 

Applications of such FDA advice under new and varied 

circumstances may result in potential widespread risk to con-

trol-group subjects should effective treatments be withheld 

inappropriately. Yet to our knowledge, no previous research 

has systematically evaluated the withholding of active inter-

ventions in control groups in clinical trials submitted to the 

FDA. Published studies assessing ethical considerations for 

placebo-controlled trials have focused on only a small number 

of trials or diseases.14–23 Other studies assessed the scientific 

and methodological variations in the research design in 

active- and placebo-controlled trials, rather than assessing 

the proportion of clinical trials for which interventions were 

withheld from control subjects. These studies generally failed 

to quantify the number of placebo-only-controlled trials, 

distinguish the presence of an additional placebo control 

group in a multi-armed trial, or assess whether subjects in 

the placebo group were required to be given concomitant or 

background therapy.24–30 

To our knowledge, the extent to which placebo-only 

versus active interventions are provided to control group 

subjects in clinical trials has not been examined across 

multiple diseases. This study attempts to fill this gap by 

systematically assessing the distribution and characteristics 

of placebo-only versus active-controlled clinical trials sup-

porting FDA approvals of new drugs and biologics for nine 

common life-threatening diseases. 

Materials and methods
Primary data source
The FDA’s database of approved drug products (Drugs@

FDA) was our primary data source.31 This publicly available 

online database comprises information on all drugs and some 

biological products approved under a new drug application 

(NDA) or biologic license application (BLA), respectively.32 

Each NDA or BLA includes data from all clinical trials cited 

by the product manufacturer which demonstrate the relevant 

safety and effectiveness of the product. The FDA’s review 

and discussion of these trials are available in medical review 

documents posted at Drugs@FDA.

Search strategy
Step 1: Identification of NDAs/BLAs
In step 1, we identif ied all original NDAs and BLAs 

approved between January 1, 2006, and December 31, 2011, 

by using the FDA’s Drugs@FDA database. We excluded 

supplemental approvals, abbreviated approvals, tentative 

approvals, approvals not based on new clinical trial data, 

and duplicates (Supplementary methods, Supplementary 

materials). We also excluded approvals for infectious dis-

eases and cancer (for which the FDA advises against pla-

cebo use7,8), depression (the treatment of which increases, 

rather than decreases, the risk of suicidality for patients 

under the age of 25 years), and diagnostic agents. We then 

reviewed the FDA approval documents and further excluded 

approvals that did not involve an indication for treating a 

life-threatening disease, defined as a disease for which 

long-term mortality risk is elevated, including risk attrib-

utable to secondary complications (eg, elevated mortality 

following fracture in osteoporosis).33 We then selected nine 

life-threatening diseases associated with the largest number 

of approvals: diabetes mellitus (type 1 or 2), hypertension, 

asthma, schizophrenia, COPD, partial seizures, osteoporo-

sis, Parkinson’s disease, and bipolar disorder. Evidence of 

elevated mortality risk for each disease is documented in 

Table S1 in the Supplementary materials.

Step 2: Identification of clinical trials
In step 2, we identified all clinical trials described in the FDA 

medical review documents for approvals selected in step 1. 

If the medical review lacked sufficient data, we searched for 

needed information from clinicaltrials.gov, the peer-reviewed 

literature, and other public sources (Supplementary Methods, 
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Supplementary materials). The sources used for the final 

clinical trials included in the study are available in Table S2 

in the Supplementary materials.   

Clinical trials were excluded if they enrolled only healthy 

subjects; lacked a control group; enrolled only subjects not 

requiring treatment for one of the selected diseases; were 

Phase I, pharmacokinetic, pharmacodynamic, bioavailability, 

or bioequivalence studies; lacked data required for analysis of 

the type of intervention provided to control group subjects; 

or involved a one-time administration of the intervention 

(Supplementary methods, Supplementary materials). We also 

verified that no trial expressly required that all subjects had 

failed all currently available therapies (because they were 

either ineffective or not tolerated) prior to randomization. 

If a trial included multiple phases in which subjects were 

randomly reassigned to a new intervention, we considered 

each phase to be a separate trial. 

Data abstraction
For each included trial, we abstracted information on the 

enrolled population, the type of intervention provided to con-

trol group subjects, and trial characteristics. Information on 

the enrolled population included diagnosis and level of disease 

control on any prior treatment, if available. Information on the 

type of intervention included drug name, drug dosage, and any 

reported lifestyle intervention. Trial characteristics included 

duration of the intervention and, where available, size, start 

year, location(s), and disease severity of enrolled subjects. 

SS performed the database search and data abstraction, and 

a second reviewer, MAC or SA, checked the accuracy of the 

extracted information against the source documents. 

Measures 
Outcome 
We classified each trial into one of two mutually exclusive 

categories: active-controlled and placebo-only-controlled, 

based on the type of intervention provided to control group 

subjects at the point of randomization. We considered active 

interventions to include pharmacological as well as dietary 

or lifestyle interventions (eg, vitamin D and calcium supple-

ments in osteoporosis and diet and exercise counseling 

in diabetes). Trials were classified as active-controlled if 

only all the subjects in all control groups received an active 

intervention. This category included cases where all subjects 

received concomitant or background therapy, and experimen-

tal or placebo intervention was added on at randomization. 

For example, if all the subjects enrolled in an asthma trial 

were required to be receiving inhaled corticosteroids (ICS) 

at study entry, and at randomization, one group received 

background ICS plus an experimental new agent, and the 

other received background ICS plus placebo, then that trial 

was classified as an active-controlled trial. Trials were clas-

sified as placebo-only-controlled if subjects in at least one 

control group were not required to receive any active inter-

vention. This included trials with both active and placebo 

control arms, provided that the placebo control group was not 

required to receive any concomitant or background therapy. 

SS initially classified the outcome variable for each trial, 

and a second reviewer, either MAC or SA, performed an inde-

pendent classification. Disagreements between the reviewers 

were resolved in conference among SS, SA, MAC, and SMW.

Trial characteristics 
We examined trial duration, size, start year, location, and, 

where applicable, disease severity. Trial duration was mea-

sured as the number of weeks from randomization to the 

end of the intervention period. Trial size was measured as 

the total actual enrollment (or, where unavailable, projected 

enrollment) including all experimental and control groups. 

We also recorded the number of subjects enrolled in each 

control group, if available. Trial location was measured as 

developed country, non-developed country, both, or unknown, 

according to the country or countries where the trial was 

carried out. Developed countries were defined as “advanced 

economies” as classified by the International Monetary Fund 

2011 World Economic Outlook Report.34 All other countries 

were defined as non-developed countries. 

We recorded the disease severity of subjects at the time 

of enrollment in trials for asthma, COPD, hypertension, and 

diabetes only, as consistent criteria enabling classification of 

severity for other diseases were not available.

For asthma trials, we recorded disease severity as mod-

erate to severe persistent asthma if subjects’ forced expira-

tory volume in 1 second (FEV
1
) measurements were <80% 

predicted, if asthma symptoms were reported daily, or if 

the source described “moderate” or “severe” asthma, and 

as mild persistent asthma if subjects’ FEV
1
 measurements 

were ≥80% predicted, if asthma symptoms were reported ≥2 

days a week but not daily, or if the source described “mild” 

asthma.35 For COPD trials, disease severity was recorded as 

severe if subjects’ FEV
1
 measurements were <50% predicted 

or the source described “severe” or “very severe” COPD, 

and as moderate if FEV
1
 measurements were 50%–79% 

predicted or the source described “moderate” COPD.36 For 

hypertension trials, disease severity was recorded as severe if 

subjects’ systolic blood pressure (SBP) measurements were 
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≥180 mmHg or diastolic blood pressure (DBP) measurements 

were ≥110 mmHg, moderate if subjects’ SBP measurements 

were 160–179 mmHg or DBP measurements were 100–109 

mmHg, and mild if subjects’ SBP measurements were 

140–159 mmHg or DBP measurements were 90–99 mmHg.37 

For diabetes trials, disease severity was recorded as severely 

uncontrolled if the subjects’ HbA1c measurements were 

>10% and moderately uncontrolled if the subjects’ HbA1c 

measurements were ≥7% and ≤10%.38

Where a trial protocol permitted enrollment of subjects 

across a range of severities, we recorded the severity for that 

trial based on the subjects with the highest severity permitted 

to enroll. For example, a trial enrolling subjects with mild 

or moderate hypertension was classified as a “moderate” 

hypertension trial.

Statistical analyses
Descriptive statistics (frequencies and proportions) were 

calculated for categorical variables: duration, size, start 

year, country location, and, where applicable, disease sever-

ity. Median, interquartile range (IQR), and range were also 

calculated for trial duration and size. We used the Pearson’s 

chi-square or Fisher’s exact tests to examine bivariate asso-

ciations between the outcome variable and trial character-

istics. A multivariable logistic regression model was fitted 

for the overall trial sample to predict the odds of each trial 

being placebo-only-controlled versus active-controlled. A 

significance level of 0.05 was used for all comparisons. All 

statistical analyses were conducted using SAS version 9.3. 

Results
Our initial search of Drugs@FDA generated a total of 12,129 

NDA and BLA approvals during the study period. After 

exclusions, we identified 73 approvals related to the nine 

life-threatening diseases with the most approvals and 1,412 

clinical trials associated with these approvals. Of these, 904 

trials were excluded, resulting in a final sample of 508 trials 

(Figure 1). Five of the nine diseases – diabetes, hypertension, 

asthma, schizophrenia, and COPD – had a total of 452 trials, 

accounting for 89.0% of all included trials. 

Type of intervention provided 
Of all 508 trials, 201 (39.6%) were placebo-only-controlled 

and 307 (60.4%) were active-controlled (Table 1). The 

total recorded enrollments in control groups provided 

with placebos only, and in control groups provided with 

active interventions, were 19,361 and 93,093 subjects, 

respectively. Some of the subjects provided with active 

interventions were enrolled in placebo-controlled trials that 

included one or more active control groups in addition to 

the placebo group.

The proportion of placebo-only-controlled trials ranged 

from 75.5% for COPD to 0.0% for partial seizures and 

osteoporosis. These differences in the proportions of trials 

that were placebo-only-controlled among the nine diseases 

were statistically significant (P<0.001). 

Trial characteristics and study outcome
Overall, trial duration ranged from 0.1 to 260 weeks (median 

[IQR] 12 [8–26] weeks). Trial size ranged from 6 to 8,606 

subjects (median [IQR] 417.5 [187–685] subjects). Most of 

the trials, 305 (60.0%), began enrollment in 2002 or later, 

and most of them were conducted in developed countries 

(200 [39.4%]), or both developed and non-developed coun-

tries (220 [43.3%]) (Table 2). The majority of hypertension, 

asthma, and COPD trials enrolled subjects with moderate 

or severe disease: 86 (73.5%), 80 (90.9%), and 53 (100%), 

respectively. Approximately a third of diabetes trials enrolled 

subjects with severely uncontrolled diabetes: 45 (36.9%). 

Only eight diabetes trials (6.6%) enrolled subjects with type 

1 diabetes (numbers not shown in tables).

Table 3 presents results for the distribution of trial char-

acteristics by the study outcome. Of 37 trials lasting longer 

than 52 weeks, only one was placebo-only-controlled. By 

contrast, of 267 trials lasting ≤12 weeks, 154 (57.7%) were 

placebo-only-controlled. The differences in the proportions 

of trials that were placebo-only-controlled by trial duration 

were statistically significant (P<0.001). 

Placebo-only controls were used in 98 (49.0%), 77 

(35.0%), and 1 (33.3%) trials conducted in developed coun-

tries, both developed and non-developed countries, and non-

developed countries, respectively (P=0.003). However, trial 

location was unknown for 85 trials (16.7%), and only three 

trials (0.6%) were conducted exclusively in non-developed 

countries.

Many trials enrolling the most severely ill subjects 

were placebo-only-controlled. We identified 40 (76.9%) 

placebo-only-controlled trials for severe COPD, 22 (56.4%) 

for severe hypertension, and 35 (43.8%) for moderate or 

severe persistent asthma, but only three (6.7%) for severely 

uncontrolled diabetes. 

A lower proportion of trials enrolling subjects with 

severely uncontrolled diabetes than those enrolling subjects 

with moderately uncontrolled diabetes were placebo-only-

controlled (6.7% versus 25.8%, respectively, P=0.005) 

(Table 3). When diabetes trials with unknown severity were 
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removed from the analysis, this association remained sig-

nificant (P=0.01). No significant differences in our study 

outcome were found between disease severity categories for 

hypertension, asthma, and COPD. 

None of the type 1 diabetes trials were placebo-only-

controlled. Among the 19 type 2 diabetes trials that were 

placebo-only-controlled, 15 withdrew diabetes medications 

from subjects previously taking one (12 trials) or up to two 

(3 trials) oral agents.

Logistic regression results
Our logistic regression model predicting the odds of a trial 

being placebo-only-controlled versus active-controlled, as a 

function of disease type and available trial characteristics for 

all nine diseases (trial duration, size, start year, and location), 

showed that both trial duration and disease type were associ-

ated with our study outcome (Table 4). Longer trials were 

associated with lower odds of being placebo-only-controlled 

compared with shorter trials in 10-week increments (odds 

ratio [OR] =0.59, 95% confidence interval [CI] 0.50–0.70). 

508 included clinical trials
122 diabetes
117 hypertension
88   asthma
72   schizophrenia
53   COPD
18   epilepsy (partial seizures)
17   osteoporosis
13   Parkinson’s disease
8     bipolar disorder

904 excluded studies
1412 clinical trials identified
by searching FDA medical
reviews for 73 approvals

73 approvals
for drugs treating top 9 life-

threatening diseases

Narrowed to top
9 diseases

138 approvals grouped into
54 life-threatening diseases

Step 1

Step 2

12,129 US FDA approvals
(January 1, 2006 to December 31, 2011) 11,991 excluded approvals

7,842 supplemental approvals
3,661 abbreviated new drug approvals
66      tentative approvals
28      duplicates
17      diagnostic indication
230    non-life threatening disease
99      cancer/infectious disease
48      no new safety or efficacy data

379 healthy subjects
195 uncontrolled
101 not requiring treatment
91   Phase I/pharmacological
74   lack data required for analyses
64   one-time administration of intervention

Figure 1 Attrition chart describing how the sample of included clinical trials was selected and the basis for excluding Food and Drug Administration (FDA)-approved new 
drug applications (NDAs) and clinical trials for the included NDA approvals.
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COPD, schizophrenia, asthma, and hypertension trials were 

associated with higher odds of being placebo-only-controlled 

than diabetes trials (OR =16.68, 95% CI 6.79-40.96; OR 

=6.61, 95% CI 3.00-14.55; OR =2.18, 95% CI 1.05-4.53; 

and OR =1.99, 95% CI 1.02-3.90, respectively).

Discussion
In this first systematic characterization of the use of placebo-

only versus active control groups in clinical trials supporting 

FDA drug or biological product approvals for nine common 

life-threatening diseases, we determined that over a third of 

trials included placebo-only controls, potentially placing over 

19,000 human subjects, who were randomly provided with 

placebos only, at increased risk of harm. The extent of this 

practice varied according to disease type, disease severity, and 

trial duration. Some of these placebo uses were predictable, 

given that the FDA explicitly has endorsed placebo-controlled 

trials where risk to subjects is relatively low, including short-

term trials for mild hypertension and easily controlled diabe-

tes. Yet, we also found placebo-only-controlled trials enrolling 

subjects with moderate or severe disease, including some 

trials enrolling subjects with severe hypertension and, less 

frequently, severely uncontrolled diabetes (HbA1c >10%), 

conditions for which immediate treatment has been commonly 

recommended in clinical practice.37,38 

Trials of longer duration were significantly less likely to 

be placebo-only-controlled, and use of placebo-only controls 

among trials lasting longer than 52 weeks was rare, a finding 

that may reflect intention on the part of clinical investiga-

tors and sponsors to minimize risks to human subjects in 

placebo-only-controlled trials by limiting duration. Yet, we 

identified such placebo-only use in 16.1% of trials lasting 

>26 and ≤52 weeks, a duration that raises potential ethical 

concerns. 

Use of placebo-only controls varied significantly by 

disease type. Some of these variations may be due to 

varying degrees of confirmed risk to human subjects. For 

example, placebo-only controls may be more common in 

trials for COPD because treatment has not been established 

to prolong survival, meaning failure to provide active phar-

macological treatment may not increase risk of mortality 

for subjects (although treatment does reduce the risk of 

symptom exacerbations, which can lead to life-threatening 

complications).39 Also, new anti-seizure drugs are typically 

assessed by adding the new drug to an existing medication, 

as denying effective seizure treatment can have serious con-

sequences for subjects.40 In other cases, placebo use may 

be driven by methodological considerations. For example, T
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available active treatments for schizophrenia, while shown 

to reduce mortality,27 have had variable performance in 

past placebo-controlled superiority trials.13 This failure to 

demonstrate consistent effectiveness has led FDA officials 

to reject an active-controlled non-inferiority design as 

unreliable for establishing the effectiveness of new drugs 

for this disease.12,13,43 Further exploration of the risks posed 

to human subjects in such trials is warranted, as is consid-

eration of alternative trial designs that could avoid risk to 

human subjects while producing scientifically valid results 

(eg, by enrolling only subjects who have failed to achieve 

therapeutic goals using all available effective treatments, or 

establishing non-inferiority or superiority compared with the 

current standard of care).

Regulatory standards likely influenced the choice of con-

trols in the trials examined in this study. For example, FDA 

guidance advises that it is ethically appropriate to withdraw 

therapy from diabetic subjects previously controlled with 

one low-dose oral agent.10 We identified this practice in 

Table 2 Characteristics of trials

Trial characteristics Trials, n (%)a

Duration (N=508)   
>52 weeks 37 (7.3)

>26 and ≤52 weeks 87 (17.1)

>12 and ≤26 weeks 117 (23.0)

≤12 weeks 267 (52.6)

Size (N=508)
>1,000 subjects 61 (12.0)

>500 and  ≤1,000 subjects 137 (27.0)

>150 and ≤500 subjects 184 (36.2)

≤150 subjects 96 (18.9)
Unknown 30 (5.9)

Start year (N=508)
2007 or later 99 (19.5)
2002–2006 206 (40.6)
1997–2001 54 (10.6)
1996 or earlier 14 (2.8)
Unknown 135 (26.6)

Location(s) (N=508)
Developed country 200 (39.4)
Non-developed country 3 (0.6)
Both 220 (43.3)
Unknown 85 (16.7)

Disease severity (N=380)b

Diabetes  (n=122)
Severely uncontrolled 45 (36.9)
Moderately uncontrolled 62 (50.8)
Unknown 15 (12.3)

Hypertension (n=117)
Severe 39 (33.3)
Moderate 47 (40.2)
Unknown 31 (26.5)

Asthma (n=88)
Moderate or severe persistent 80 (90.9)
Mild persistent 8 (9.1)

COPD (n=53)
Severe 52 (98.1)
Moderate 1 (1.9)

Notes: aPercentage represents percent of total trials (508) except for disease 
severity, where it represents percent within disease category. bDisease severity was 
assessed only for diabetes, hypertension, asthma, and COPD.
Abbreviation: COPD, chronic obstructive pulmonary disease.

Table 3 Trial type by trial characteristics

Trial characteristics Classification of trials  P-valueb

Active-
controlled

Placebo-only-
controlled

n (%)a n (%)a

Duration (N=508)    

>52 weeks 36 (97.3) 1 (2.7)  

>26 and ≤52 weeks 73 (83.9) 14 (16.1) <0.001
>12 and ≤26 weeks 85 (72.6) 32 (27.4)  

≤12 weeks 113 (42.3) 154 (57.7)  

Size (N=508)
>1,000 subjects 38 (62.3) 23 (37.7)  

>500 and  ≤1,000 subjects 84 (61.3) 53 (38.7)  

>150 and ≤500 subjects 107 (58.2) 77 (41.8) 0.59

≤150 subjects 56 (58.3) 40 (41.7)  
Unknown 22 (73.3) 8 (26.7)  

Start year (N=508)
2007 or later 63 (63.6) 36 (36.4)  
2002–2006 129 (62.6) 77 (37.4)  
1997–2001 29 (53.7) 25 (46.3) 0.47
1996 or earlier 10 (71.4) 4 (28.6)  
Unknown 76 (56.3) 59 (43.7)  

Location(s) (N=508)
Developed country 102 (51.0) 98 (49.0)  
Non-developed country 2 (66.7) 1 (33.3) 0.003
Both 143 (65.0) 77 (35.0)  
Unknown 60 (70.6) 25 (29.4)  

Disease severity (N=380)c

Diabetes (n=122)
Severely uncontrolled 42 (93.3) 3 (6.7)  
Moderately uncontrolled 46 (74.2) 16 (25.8) 0.005
Unknown 15 (100.0) 0  

Hypertension (n=117)
Severe 17 (43.6) 22 (56.4)  
Moderate 30 (63.8) 17 (36.2) 0.11
Unknown 20 (64.5) 11 (35.5)  

Asthma (n = 88)
Moderate or severe 
persistent

45 (56.3) 35 (43.8) 0.14

Mild persistent 2 (25.0) 6 (75.0)  
COPD (n = 53)

Severe 12 (23.1) 40 (76.9) 0.25
Moderate 1 (100.0) 0  

Notes: aPercentages represent percent of total within each category. bThe P-values 
test the association between the trial type and each trial characteristic. cDisease 
severity was assessed only for diabetes, hypertension, asthma, and COPD.
Abbreviation: COPD, chronic obstructive pulmonary disease.
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trials involving similar (or slightly sicker) subjects: for 15 

trials, investigators withdrew therapy from diabetic subjects 

previously taking at least one oral agent, with three involving 

subjects previously taking up to two oral agents. Withdrawing 

such care and substituting placebos present ethical concerns, 

even in cases where some or all enrolled subjects may have 

failed to achieve adequate control using the withdrawn medi-

cation, as subjects may be partially responsive to prior treat-

ments and may experience harm from treatment withdrawal. 

This study has several limitations. First, we did not 

examine whether reasonable justifications, such as possible 

scientific or methodological reasons for withholding active 

treatment from control groups, were mentioned by investiga-

tors in the protocols for these clinical trials. We also did not 

assess whether these trials included stopping rules or other 

safety measures to ensure that the design of these studies 

decreased the possibility of harm to placebo-only-treated 

subjects. Although our study assumed a potential for risk 

exposure among placebo-only subjects based on trial design 

at randomization, it was not designed to assess the degree 

of risk, including the risk of mortality, or the actual harm, if 

any, to these subjects post-randomization. 

Other general limitations inherent in our data sources 

need to be described. These include the fact that the publicly 

available summaries of information available in FDA medi-

cal reviews and other sources varied in comprehensiveness, 

raising the possibility that important information related to 

the study intervention was not reported. Importantly, for this 

analysis, we assessed only whether an active intervention was 

withheld or provided, not whether it fell below the standard 

of care. We also did not assess whether trials appropriately 

excluded subjects with comorbidities, utilized appropriate 

withdrawal criteria, or satisfied the requirements of informed 

consent. Finally, our findings cannot be generalized to dis-

eases beyond the nine we assessed, particularly to diseases 

where treatment has a greater impact on mortality (eg, HIV 

infection). 

Conclusion
This study shows that the practice of providing only placebos 

to control groups is common in trials involving common life-

threatening diseases. Because these diseases require ongoing 

treatment, this practice potentially entails varying degrees 

of risk to human subjects. Future research is warranted to 

assess how the use of placebo interventions in trials support-

ing FDA approval of drugs and biologics adversely impacts 

placebo-group subjects. Trials involving severe disease or 

long duration in particular require increased scrutiny from 

investigators, clinical trial sponsors, institutional review 

boards, and regulators, particularly the FDA. 
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Table 4 Logistic regression for the odds of trial being placebo-
only-controlled versus active-controlleda (n=508)

Trial characteristics Logistic regression (n=508)

OR 95% CI P-value 

LL UL

Duration     
In 10-week increments 0.59 0.50 0.70 <0.001

Size, reference: >1,000 subjects     

>500 and ≤1,000 subjects 0.81 0.37 1.76 0.59

>150 and ≤500 subjects 0.89 0.41 1.95 0.77

≤150 subjects 0.58 0.23 1.45 0.24
Unknown 0.78 0.27 2.27 0.65

Start year, reference: 2007 or later     
2002–2006 1.86 0.98 3.52 0.06
1997–2001 2.55 1.01 6.42 0.05
1996 or earlier 1.56 0.33 7.41 0.58 
Unknown 2.55 1.14 5.71 0.02

Location, reference: both developed 
and non-developed countries

    

Developed country 1.43 0.83 2.47 0.20
Non-developed country 2.14 0.18 26.27 0.55
Unknown location 0.79 0.37 1.72 0.56

Disease, reference: diabetes     
Asthma 2.18 1.05 4.53 0.04
Bipolar disorder 2.50 0.48 13.01 0.28
Chronic obstructive pulmonary 
disease 

16.68 6.79 40.96 <0.001

Hypertension 1.99 1.02 3.90 0.04
Osteoporosis 0.79 0.04 17.61 0.88
Parkinson’s disease 0.37 0.06 2.49 0.31
Partial seizures 0.09 0.01 1.67 0.11
Schizophrenia 6.61 3.00 14.55 <0.001

Note: aC-statistic = 0.85.
Abbreviations: OR, odds ratio; CI, confidence interval; LL, lower limit; UL, upper 
limit. 
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