
Note from the editors

In the past months, all aspects of our work and life have been significantly impacted by the ongoing 
COVID-19 pandemic. Many clinical trials that we are involved in as statisticians are facing unprec-
edented difficulties in patient recruitment and treatment compliance. Many of you are also closely 
involved in designing new COVID-19 vaccine trials, treatment trials and master protocols In order 
to facilitate the understanding of the disease diagnosis, prevention and treatment and increase our 
ability in tackling the common challenges. As you found in Bruce’s message to the BIOP members 
in the Spring Issue, we invited authors from government, industry and academics to write up their 
perspectives on the impact of COVID-19 on the ongoing clinical trials, and on the statistical issues 
of designing new COVID-19 trials. The contributed articles have been reviewed by the BIOP Report 
editors. We hope this special issue will add to the ongoing conversations on the impact of COVID-
19 pandemic and design and analysis of COVID-19 vaccine and treatment studies. 

In the first article of the special issue, we reported a survey of COVID-19 related clinical trials based 
on the data extracted from clinicaltrials.gov as of early October.  We hope the survey set a 
stage for the discussion on the current status and developing trend and possible design and statisti-
cal analysis issues in the future on developing safe and effective vaccine and treatment for COVID-19.  
LJ Wei (Harvard) and his colleagues summarized some recent interesting work in his group on 
how to quantify treatment effect and competing risk in COVID-19 clinical trials. Peter Mesenbrink 
(Novartis) shared his experience in designing several COVID-19 trials. Paul Berg (Lilly) and his col-
leagues conducted simulation studies to gain insight about how to choose optimal study endpoints 
in a proof-of-concept trial. Sheng Feng (Parexel) and his colleagues contributed a short article on 
the challenges and possible solutions of conducting real world evidence studies on COVID-19 treat-
ment. The article by Yongming Qu (Lilly) and Ilya Lipkovich (Lilly) provided a comprehensive 
review of estimands and estimation of treatment effect of clinical trials in the period of COVID-19 
pandemic in the context of ICH E9.  

Meg Gamalo (Pfizer) was recently appointed as the Editor in Chief for Journal of Biopharmaceutical 
Statistics (JBS). As the second installment of the series of interviewing applied statistical journal edi-
tors, we asked Meg to share her perspectives in improving the impact of this journal and how to 
engage the contributing authors and its readers. We hope her responses and the initiatives that she 
is taking will create sustaining positive impact on JBS and our broader community of biopharmaceuti-
cal statistics.

In this issue, you will also find a summary report from BIOP Statistical Methods in Oncology Sci-
entific Working Group on the virtual discussion with regulators on type I error considerations in 
master protocols with common control in oncology clinical trials. Congratulations on the 13 BIOP 
members who were elected as ASA Fellow in JSM 2020. We would like to recognize their contri-
bution to BIOP and the broader statistical community by publishing their citation. We also publish 
the minutes of our EC meetings in March and in August at JSM 2020. The minutes are provided by 
Janelle Charles (PPD) and were approved by the EC meetings. We also add a Conference Updates 
section for the key conferences and meetings sponsored by BIOP.  We hope the readers find some 
useful information in this special issue and stay healthy and safe in this unusual times.

Chair: Bruce Binkowitz Editors: Xiaofei Wang, Peter Mesenbrink, Herbert Pang
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Contact: steven.wolf@duke.edu

Introduction
Since it was first discovered in January 2020 in Wuhan, 
China, the COVID-19 pandemic has changed most coun-
tries of the world in unprecedented levels. Compared to 
other pandemics in early human history, the advancement 
of technology and the world’s interconnectedness has 
created a perfect set of circumstances for the elusive and 
contagious virus to spread to every corner of the world in 
a very short period of time. Diagnosis of new cases, hos-
pitalizations for moderate and severe cases, human loss 
from deaths, as well as economic cost to maintain social 
distancing and shutdown of businesses have created 
unprecedented negative effect on our modern society. 
Since January, research organizations, governments and 
pharmaceutical companies across the world have raced to 
find fast and accurate diagnostic tests and safe and effec-
tive vaccine and treatments for COVID-19. 

The goal of this short article is to provide a survey 
of COVID-19 related clinical trials and studies reported 
in ClinicalTrials.gov since February of 2020. Two other 
studies have reviewed the data on clinicaltrials.gov. 
Both concluded that the number of active studies that 
could generate credible evidence was low (1-2). This 
conclusion was drawn by Piovani et al. (2020) using 
the estimated sample sizes of trials and by Pundi et al. 
using the Oxford Centre for Evidence-Based Medicine 
(OCEBM) framework. An important caveat with these 
studies are their timeframes; Piovani et al. collected data 
up to April 29th 2020, Pundi et al. collected data between 
March 2011 and May 19th 2020. In our survey, we col-
lected data between February 1st 2020 and October 6th 
2020. Our survey is focused on distribution of clinical 
trial phase, treatments under investigation, the type of 
outcomes as well as their temporal changes from January 
to early October. We are hoping the survey will provide 
a more accurate and comprehensive snapshot of how the 
U.S. as well as the world are tackling the COVID-19 
pandemic by discovering new diagnostic tests, vaccine 
and treatments through conducting clinical trials. 

Methods 
Data was abstracted from Clinicaltrials.gov, maintained 
by the National Library of Medicine (NLM) at the 
National Institutes of Health (NIH). This was done by 
downloading the data on all clinical trials related to 
COVID-19 in XML format and parsing reported clini-
cal trial information such as start date, type of study, 
enrollment, treatments, outcomes and phase. We only 
included trials that primarily studied COVID-19, started 
between February 1st and October 6th 2020, were Inter-
ventional and had a documented phase (phase I, phase I/
II, phase II, phase II/III, phase IV). 

Treatments and outcomes were reported with sig-
nificant heterogeneity; we parsed this information using 
keywords to generate broader treatment and outcome 
definitions. Treatment categories were anti-malarials 
(such as hydroxychloroquine and chloroquine), anti-
viral/retrovirals, anti-microbials (excluding anti-malar-
ial or anti-virals, e.g. remdesivir which is only treatment 
approved in US or EU), other (traditional Chinese medi-
cine, steroids and stem cell therapy), vaccine, immuno-
modulators and plasma therapy. Outcomes were defined 
as adverse events, hospitalization, ICU, ventilation and 
mortality.  

We report descriptive statistics for clinical trial fea-
tures and plot cumulative change in the number of trials 
over time based on phase, treatments, outcomes and 
estimated enrollment. Finally, as clinicaltrials.gov con-
tains most trials conducted in the U.S., the records of 
the COVID-19 conducted in other countries are under-
represented. We made a map of the prevalence of trials 
based on location to show the states of the U.S. where 
COVID-19 is being studied in the clinical trial setting. 
SAS 9.4 and R 3.6.1 were used for our analysis.

Results
2,872 trials were identified with 1,691 (59%) as inter-
ventional. Of these trials, 73.1% (1,236/1,691) had a 
documented phase. 5.3% (65/1,236) were completed, 
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57% (705/1,236) were recruiting, 25.7% (318/1,236) 
were not yet recruiting and 12% (148/1,236) were 
other (active, not recruiting; available; no longer avail-
able; suspended; withdrawn or terminated). 37.7% 
(466/1,236) expect to enroll over 200 patients, 36.2% 
(447/1,236) expect to enroll between 51 to 200, 20.1% 
(248/1,236) expect to enroll between 20 to 50 patients 
and 6.1% (75/1,236) expect to enroll less than 20 
patients. 65.9% (814/1,236) had 1, 19% (235/1,236) 
had 2 and 15.1% (187/1,236) had 3 or more primary 
outcomes. More detailed information about these trials 
can be found in Table 1.

Figure 1. Number of Clinical Trials Reported over Time by Randomization, 
Phase, Treatment and Outcome
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Table 1. Characteristics of COVID-19 Clinical Trials Reported in 
clinicaltrials.gov
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84.1% (1040/1,236) of trials were randomized with 
phase 2 (57.4%) followed by phase 3 (34.4%; 20.7% 
phase 1 and 6.9% phase 4) as the most prevalent (Table 
1). Between February and April, all phases of trials had 
a similar prevalence, but between April and July, the 
prevalence of phase 2 and phase 3 trials increased expo-
nentially (Figure 1B). 49.5% of trials were single site, 
with 18.3% between 2 to 5 and 18.2% with 6 or more 
sites and 32% (395/1,236) of trials had at least one site 
from the United States. Of the single site trials, 66.8% 
(409/612) were international trials and of the multi-site 
trials 57.4% (259/451) were international (Table 1). By 
July, the estimated total enrollment for phase 3 trials 
was over 200,000 and close to 200,000 for phase 2 tri-
als (Figure 2).

As seen in Table 1, anti-malarials were the most 
prevalent treatment studied (15.9%), followed by 
plasma therapy (10.4%), other (8.4%), immunomodula-
tors (8.2%), anti-viral/retroviral (7.4%), anti-microbial 
(6.5%) and vaccines (6.3%). Of note, between April and 
July the number of clinical trials studying anti-malarials 
(such as hydroxychloroquine) jumped up exponentially. 
After July, the growth of trials studying these types 
of drugs plateaued (Figure 1C). HCQ and CQ gained 
media attention in the middle of March. 

Mortality (22.9%) was the most prevalent outcome 
studied followed by adverse events (16.3%), ventilation 
(12%), hospitalization (5.9%) and ICU (3.3%). Mortal-
ity became the most prevalent outcome after April and 
adverse events became the 2nd most prevalent after 

July (Figure 1D). It should be noted that within these 
categories endpoints are not necessarily defined consis-
tently which creates an additional challenge in conduct-
ing meta-analyses and network meta-analyses from the 
data reported from these studies.

In the U.S., California, Texas, New York, Florida, 
Massachusetts, Ohio, North Carolina, Illinois, New 
Jersey and Pennsylvania have the most sites (Figure 
3). Globally, the United States followed by Brazil, 
Spain,  France, Russia, Canada, Italy, United Kingdom 
and Germany have the most registered sites studying 
COVID-19 on clinicaltrials.gov.

Discussion
Since February 1st of 2020, 1,236 interventional trials 
have been submitted to clinicaltrials.gov. Most were 
either phase 2 or 3. This indicates that most clinical 
trials are focused on establishing efficacy on differ-
ent treatments and comparing this efficacy against a 
control. We’ve also observed some interesting trends 
in treatments being assessed in the clinical trial setting. 
For example, there was a notable spike in the preva-
lence of hydroxychloroquine after it received media 
attention in mid-March.

The largest randomized controlled trial that assessed 
the efficacy of hydroxychloroquine was conducted by 
Tang et al and they found no significant difference in 
viral negative conversion between standard of care and 
standard of care plus HCQ (3-4). Additionally, they 
found the cohort that received HCQ had higher adverse 
events. This data, observations of serious adverse 
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Figure 3. Number of Clinical Trials Available by Country
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events associated with HCQ and the lack of replication 
of decreased viral shedding resulted in the FDA revok-
ing their EUA for HCQ and CQ (3).  Despite this early 
data, the safety and efficacy still needs to be established 
through completed phase 2 and 3 trials. HCQ and CQ 
may have a benefit as a preventative or adjuvant treat-
ment, but this may not be established since both the 
RECOVERY and SOLIDARITY trials have discontin-
ued treatments arms for hydroxychloroquine (5-6). This 
resulted from both trials finding no evidence of clinical 
benefit for the drug during interim analyses. Novartis 
also decided to discontinue their HCQ sponsored trial 
due to acute enrollment challenges (7). These results are 
consistent with our observation that the growth of trials 
studying anti-malarials plateaued after July.

Additionally, based on preliminary data from the 
ACTT study conducted by NIAID, Remdesivir has been 
approved by the FDA on October 22nd for patients 12 
years and older who are hospitalized with COVID-19 
disease (8-9). It has also been approved as treatment for 
patients with severe COVID-19 in Japan, Taiwan, India, 
Singapore, the United Arab Emirates and the European 
Union (10). This has led to most of the new platform 
trials that have started since then to focus more on the 
evaluation of different treatments in combination with 
remdesivir (e.g. ISPY-Covid ACTT-2, and ACTT-3). 
Remdesivir is being studied in 1.9% of trials in our 
survey. 

As of October 2nd, there were 193 vaccines being 
developed, 42 in clinical evaluation and 151 in preclini-
cal evaluation (11-12). One of these vaccines, an Ad5 
based vaccine, has been approved for limited use in 
China for state-owned company employees and mili-
tary personnel (13). Russia has also approved a vaccine 
for use, despite not completing a phase III trial (14). 
The results of these early approvals could prove to be 
instrumental in developing an effective treatment for 
COVID-19. It is important to note that none of these 
early approval drugs have completed a phase III trial 
which is considered a hallmark to demonstrate the 
efficacy of a treatment. Until one is completed, we will 
not have compelling evidence of an effective treatment 
against COVID-19. Based on our survey, Ad5 is being 
studied in 0.9% of trials.

It is reassuring that both the United States and Brazil 
contain the most included sites in clinical trials. These 
two countries, according to data from Johns Hopkins, 
are two of the top three countries with the most reported 
cases (15). As of October 8th, The U.S. has had over 
7.5 million cases and Brazil has had more than five 
million cases. It’s important to study interventions in 
areas where the pandemic affects the most not only 
for the potential benefit to participants but also to have 
sufficient data to assess efficacy. More clinical trial 
sites should launch in India given they have had over 
6.7 million confirmed cases. Additionally, as of Octo-
ber 8th, 7 out of 10 of the states with the most sites in 
clinical trials are also in the top reported COVID cases 
in the United States. These include California, Texas, 
Florida, New York, Illinois, North Carolina and New 
Jersey (16). As the number of cases have exponentially 
grown, so have the number of clinical trials studying 
this deadly disease. 

This study provides a snapshot of clinically trials cur-
rently evaluating treatments for COVID-19. We were 
able to describe the number of trials by phases, treat-
ments and outcomes longitudinally. This provides infor-
mation on our progression towards finding an effective 
treatment. Despite these important findings, our study 
had notable limitations. First, we only reviewed tri-
als submitted to clinicaltrials.gov. It’s important to 
note that only drug, device or biological studies are 
required to report to the website. Second, trials are not 
consistently updated on the website. Finally, informa-
tion reported in treatment arms and outcomes were not 
uniform and we had to create our own definitions by 
searching for keywords. This may result in us under-
estimating the prevalence of treatments and outcomes.     

Conclusion
Our study indicates that most clinical trials are currently 
either in phase 2 or 3, suggesting a focus on establishing 
efficacy for different treatments and comparing this effi-
cacy to controls. Anti-malarials are the most commonly 
examined treatment with mortality, adverse events and 
ventilation as the most common outcomes. There has 
been a significant increase to the number of trials as the 
number of COVID-19 cases have continued to grow.
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WHAT WE LEARNED FROM RECENT 
COVID-19 CLINICAL STUDIES REGARDING 
STATISTICAL METHODOLOGY
Zachary R. McCaw (Google), Lu Tian (Department of Biomedical Data Science, Stanford University), and Lee-Jen Wei (Harvard 
T.H. Chan School of Public Health)
 
Contact: zmccaw@alumni.harvard.edu | lutian@stanford.edu  | wei@hsph.harvard.edu

A few years ago, Professor Donald A. Berry said at a 
public meeting “Clinical trial methodology research is 
led by colleagues in the pharmaceutical industry and 
regulatory agencies, not by academicians anymore.” 
Unlike the past, with the recent focus on bioinformat-
ics and genomics, there is currently less industry and 
government funding to support academic research into 
clinical trial methodology. Recently, Professor Berry also 
noted that “COVID-19 has brought people’s attention to 
clinical trial methodology.” All of the recently published 
COVID-19 clinical studies, whether observational or ran-
domized controlled trials, have drawn tremendous inter-
est, as well as concern about their validity. Moreover, the 
general public deserves transparent, intuitive, and clini-
cally meaningful interpretations of the study results. It is 
our responsibility to make this possible. It is important 
to translate the results from statistical analysis of clinical 
studies into language understandable to clinicians and the 
general public as a whole. This is part of so-called “trans-
lational statistics,” like translational medicine, which we 
have recently tried to promote (McCaw et al., 2018). 
We take this opportunity to share what we learned from 
COVID-19 randomized clinical trials.

       In designing a clinical study to explore whether a 
new treatment is better than standard care, trialists need 
to determine the study population, define the endpoints, 
and select the summary measures that will be used to 
quantify the treatment effect (ideally including both effi-
cacy and harm together). These are 3 of the 5 components 
that form the “estimand” described in the ICH-E9(R1) 
(ICH E9[R1] Expert Working Group, 2019). Here, we 
discuss issues related to the selection of study endpoints 
and the quantification of the between-group difference 
for randomized clinical studies of COVID-19.

      In response to COVID-19, the US National Insti-
tutes of Health (NIH) has conducted and set in motion 
various “Adaptive COVID-19 Treatment Trials” (ACTT) 
to investigate the safety and efficacy of new therapeutic 
agents. For example, ACTT-1 compared Remdesivir 

with standard care (Beigel et al., 2020), and the recently 
launched ACTT-3 will compare Remdesivir plus Inter-
feron Beta-1a with Remdesivir alone among approxi-
mately 1000 patients hospitalized COVID-19 (National 
Institute of Allergy and Infectious Diseases [NIAID], 
2020). For these trials, the primary endpoint is time to 
recovery, and among the numerous secondary endpoints 
are overall survival and the duration of hospitalization. 
Let us first consider the primary endpoint, focusing on 
ACTT-1 as an example. For this study, clinical status 
was assessed daily during hospitalization and categorized 
on an 8-point ordinal scale, with category 1 being the 
most favorable outcome (discharge from hospital with 
no limitation of activities), and category 8 being death. 
Recovery was defined as the first day, during the 28 days 
of follow-up, where the patient reached clinical catego-
ries 1, 2, or 3, defined as 1) not hospitalized and with 
no limitations on activities; 2) not hospitalized, but with 
limitations on activities and/or requiring home oxygen; 
and 3) hospitalized, but no longer requiring supplemental 
oxygen or ongoing medical care. Like other critical care 
studies, this trial was short in duration and needed to 
account for the competing risk of death, since the mortal-
ity rate was non-negligible, at 12 to 15%. Since the time 
to recovery of a patient who had died before day 28 was 
not well defined (technically infinite), the study team 
assigned a censored value of 29 days to these patients. 
The investigators then adopted standard survival analysis 
techniques to analyze the time to recovery, reporting a 
hazard or “rate ratio” to compare the two arms (Beigel et 
al., 2020). The observed rate ratio  (Remdesivir vs Pla-
cebo) of 1.32 (95% CI 1.12 to 1.55; P<0.001) was highly 
statistically significant in favor of Remdesivir. However, 
in the presence of a competing risk from death, the 32% 
increase in the rate of recovery with Remdesivir is diffi-
cult to interpret. For instance, this 32% increase does not 
mean that patients receiving Remdesivir were 32% more 
likely to recover because rate is not a probability measure 
like risk. Moreover, as a relative measure of treatment 
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effect, a rate ratio alone lacks context without a reference 
value for the recovery rate from the Placebo arm. The 
difficulty of interpreting the hazard or rate ratio in the 
presence of competing risks has been discussed by Fine 
and Gray (Fine and Gray, 1999) and Zhao et al (Zhao et 
al., 2018). Specifically, since the time to recovery is not a 
proper random variable, the distribution function for the 
time to recovery never reaches one as time increases. The 
hazard ratio proposed by Fine and Gray is based on two 
sub-distributions and is even more difficult to interpret 
than its counterpart when no competing risks are present. 

In a recently published paper in the Annals of Internal 
Medicine (McCaw el al., 2020), and a correspondence 
to the New England Journal of Medicine (McCaw et 
al., 2020), we discussed this translational issue and 
presented an alternative measure, which is more intui-
tive and clinically meaningful. Here, we summarize 

the results from these two publications. Since we did 
not have the original data from ACTT-1 (Beigel et al., 
2020), we reconstructed the individual patient-level 
time-to-event data by scanning (Guyot et al., 2012) the 
cumulative recovery and mortality rate curves from the 
published article. We then estimated the cumulative inci-
dence curves reproduced here in Figure 1 (A) (McCaw 
et al, 2020). The Remdesivir curve (blue) is always above 
the Placebo curve (red), suggesting that Remdesivir was 
better than Placebo, at least numerically, for hastening 
the time to recovery. The resulting rate ratio, estimated 
from the cumulative incidence curves while accounting 
for the competing risk of death, was 1.30 (95% CI, 1.11 
to 1.51; P=0.001), very similar to that reported by ACTT-
1. The median recovery times were 11 and 15 days for 
Remdesivir and Placebo, identical to those reported 
in the publication. However, no formal comparison of 

Figure 1. (A) Cumulative Incidence Curves from ACTT-1 for the Proportion of Patients Recovered, treating Death as a Competing Risk. (B & C) Mean 
Time in Recovery, as the Area Under the CIC, across the 28 Days of Study Follow-up. (McCaw et al., 2020; Used with permission. © 2020 American College 
of Physicians.)
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medians was reported for ACTT-1. Using reconstructed 
data, the difference of medians was 4 days (95% CI: 1.0 
to 7.0, P = 0.003). The 95% confidence interval is quite 
large, reflecting the instability of the estimated median 
recovery time. Moreover, the median is only a local 
measure of the recovery rate curve in Figure 1 (A) and 
cannot capture the entire profile. It is important to note 
that due to the competing risk from death, the mean time 
to recovery is not well-defined and cannot be estimated 
(the distribution of time to recovery has a point mass at 
infinity). In addition, if the recovery rates had been below 
50% on day 28, then the median recovery time would not 
have been empirically estimable. 

The question to be answered is how to quantify the 
difference between the two cumulative recovery curves 
in Figure 1 in a manner that is interpretable, stable, and 
takes the entire recovery rate curve into account. Since 
recovery is a desirable outcome, the higher the curve in 
Figure 1(A), the better the treatment. Intuitively then, a 
better treatment will have a larger area under the curve. 
Furthermore, the area under the curve across the 28 days 
of follow-up has a straightforward interpretation as the 
mean time span post-recovery. That is, the expected time 
patients spent having recovered by day 28; the longer, 
the better. For Remdesivir and Placebo, the post-recovery 
time spans were 14.1 and 11.9 days, which are presented 
graphically in Figures 1(B) & (C). The difference of 
2.2 days (95% CI, 0.89 to 3.52, P<0.001) significantly 
favored Remdesivir. That is, patients hospitalized with 
COVID-19 that were randomized to Remdesivir and fol-
lowed for 28-days spent 2.2 days longer, on average, hav-
ing recovered. This time-scale summary of the treatment 
effect is more translatable than the roughly 30% increase 
in the rate of recovery from Remdesivir. We encourage 
the investigators of future COVID-19 trials to report this 
alternative metric when quantifying the treatment effect. 

For a key secondary endpoint, the overall survival, 
ACTT-1 again summarized the treatment effect using a 
hazard ratio, which was 0.70 (95% CI, 0.47 to 1.04; P = 
0.07), comparing Remdesivir with Placebo. Unlike the 
recovery time analysis, for short-term studies in critical 
care medicine, the absolute mortality benefit at the end 
of follow-up seems more relevant than a reduction in 
the time-to-event. Using reconstructed data, the 28-day 
overall survival rates were 88% and 85% for Remdesi-
vir and Placebo.5 The absolute difference of 3.1% (95% 
CI, -2.2% to 8.3%, P = 0.25) did not differ significantly 
between the two arms. The lesson here is that the hazard 
ratio may not be an appropriate measure for evaluating 

patients’ survival in short-term comparative studies; 
that is, absolute survival at the end of a short-term study 
is more clinically relevant than the relative hazard rate, 
which instead reflects how much the new treatment 
reduces hazard during the study period compared with 
the control. 
There are 33 secondary endpoints listed under ACTT-3 
(NIAID, 2020). Let us consider those secondary end-
points that involve the duration of certain events, such 
as the duration of hospital stay or the duration of supple-
mental oxygen. Direct comparison of the two arms with 
respect to these endpoints may not be an appropriate 
measure of efficacy in the presence of death. A treat-
ment that is more effective at preventing death may 
prolong a patient’s stay in hospital or duration on sup-
plemental oxygen, extending an apparently undesirable 
outcome, and potentially resulting in misleading con-
clusions. A straightforward way to handle the presence 
of death would be to compare, for example, hospital-
free survival times rather than the durations of hospital 
stay. This complementary endpoint would account for 
the potential imbalance in survival rates between the 
treatment and control arms. 
Note that most published COVID-19 trials have based 
their endpoints on a 6- to 8-point ordinal outcome. 
For example, ACTT-1 classified clinical status using 
an 8-point scale, spanning from discharged from hos-
pital with no limitation of activities to deceased, 
with increasing requirements for medical attention in 
between (Beigel et al., 2020). To increase statistical 
power, some COVID-19 trials have proposed an ordinal 
logistic model and its common odds ratio to quantify 
the treatment difference. However, in at least two major 
studies (Goldman et al., 2020; Spinner et al., 2020), this 
model’s proportional odds assumption was not met, and 
the reported analysis was mainly based on p-values, 
which have no clinical meaning. The lesson we learned 
is that the prespecified summary measure of treatment 
efficacy should not depend on modeling assumptions: 
if the model does not fit the data at the end of the trial, 
it is unclear how to interpret the treatment difference. 
Last though not least, the conventional approach to 
analyzing the data would be to summarize the treat-
ment difference for each of the many endpoints sepa-
rately, resulting in 34 separate summaries at the end 
of the trial. However, these separate analyses provide 
a disconnected view of safety and efficacy because we 
do not know whether the outcomes were correlated at 
the individual patient-level. Moreover, these separate 
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summaries do not reflect the way clinicians approach 
treatment selection in practice, by jointly weighing risks 
and benefits for individual patients. Instead, we need a 
global composite outcome including efficacy and safety 
events at the individual patient-level. Leveraging the 
patient’s baseline information, this composite endpoint 
can also help us to identify “high value” subgroups of 
patients who would benefit most from the new treat-
ment (Claggette et al., 2015; Angelidou et al., 2018).
There are many other interesting and challenging issues 
that we will learn more about from on-going and future 
studies of COVID-19. 
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THE CHALLENGES AND COMPLEXITIES 
IN DESIGNING CLINICAL TRIALS TO 
DEVELOP A SAFE AND EFFECTIVE 
TREATMENT FOR COVID-19
Peter Messenbrink (Novartis)

1. Introduction
The year 2020 has been an epic year remembered for 
generations with the emergence of a global pandemic 
caused by the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) virus.  It has brought 
great opportunities throughout the scientific commu-
nity and the pharmaceutical industry to find effective 
treatments to help in the recovery of patients who are 
infected with the virus and to develop vaccines to help 
prevent the global population from becoming infected 
and potentially having a fatal or long-term debilitating 
outcome due to the virus in the future.

Anytime one enters into drug development in a new 
disease area, there will be challenges and obstacles that 
will create obstacles for us as statisticians in the design, 
execution, and analysis of clinical trials to demonstrate that 
treatments are safe and effective to treat the new condition. 
These challenges become over accentuated during a pan-
demic when everyone is in competition to design the best 
trial to answer clinical hypotheses in the shortest time pos-
sible especially when the pandemic started and many of us 
did not have a good idea how best to design such trials to 
answers these questions with a high degree of confidence.

Throughout the course of the pandemic, not only has 
the patient population continued to change; but also, the 
standard of care has continued, making the determina-
tion of the target population, best endpoint to determine 
if a treatment is effective, and the number of required 
patients to demonstrate effectiveness an incredibly chal-
lenging task. I will discuss some of these issues.

2. Determining the right patient population 
When the pandemic started and many of the hospitals 
in this country were overflowing with patients, the 
focus was on studying those patients hospitalized due 
to their COVID-19.  This may seem very straightfor-
ward to anyone who has not been actively involved in 
the development of treatments for COVID-19, but has 
been actually a major source of the problem in find-
ing the best treatment for patients hospitalized due to 

this illness.  As part of the patient screening process 
for clinical study eligibility, patients are administered 
a seven- or eight-point ordinal scale (Beigel 2020).  
Within this ordinal scale, hospitalized patients were in 
one of four categories ranging from a baseline score of 
4 to 7.  These categories are:

4. Hospitalized, not requiring supplemental oxygen,  
requiring ongoing medical care (COVID-19-related 
or otherwise)

5. Hospitalized, requiring supplemental oxygen
6. Hospitalized, receiving non-invasive ventilation 

or high-flow oxygen devices
7. Hospitalized, receiving invasive mechanical 

ventilation or extracorporeal membrane oxy-
genation (ECMO)

These categories represent a very heterogeneous 
patient population with highly variable degrees of base-
line risk of mortality and morbidity.  Thus, effectiveness 
with a single therapeutic agent has not been demon-
strated across all levels of disease severity, which brings 
into question the robustness of the efficacy shown by 
these treatments. Two treatments have demonstrated 
effectiveness and published their study results: remdesi-
vir (Beigel et. al., 2020) and dexamethasone (RECOV-
ERY group, 2020).  In the remdesivir trial, the primary 
efficacy outcome measure was time to recovery during 
the 28 days after enrollment on which a patient reaches 
categories 1, 2, or 3 on the eight-category ordinal scale 
for which the categories are as follows:

1. Not hospitalized, no limitations of activities
2. Not hospitalized, limitation of activities, home 

oxygen requirement, or both
3. Hospitalized, not requiring supplemental oxygen 

and no longer requiring ongoing medical care
In the RECOVERY clinical study cited above that 

evaluated dexamethasone, the primary efficacy outcome 
was all-cause mortality within 28 days after randomiza-
tion. Both studies used a rate ratio as their summary 
measure to determine if effectiveness.



BIOPHARMACEUTICAL REPORT FALL 2020 12

Both clinical trials, met their primary efficacy endpoint.  
In the remdesivir trial (N=1059), the rate ratio for recov-
ery was 1.32 (95% CI, 1.12 to 1.55) in favor of remdesi-
vir.  However, the effectiveness was not consistent across 
baseline disease severity as indicated in Table 1 below. 

Ordinal Scale 
at Baseline Remdesivir Placebo Rate ratio (95% CI)

4 61/67 47/60 1.38 (0.94, 2.03)

5 177/222 128/199 1.47 (1.17, 1.84)

6 47/98 43/99 1.20 (0.79, 1.81)

7 45/125 51/147 0.95 (0.64, 1.42)
OVERALL 334/538 273/521 1.32 (1.12-1.55)

Patients receiving no supplemental oxygen or receiv-
ing low flow supplemental achieved recovery rates 
higher than the overall treatment effect compared while 
those receiving mechanical ventilation or ECMO who 
actually had a lower recovery rate numerically relative 
to standard of care.  These patterns were consistent with 
the 28-day mortality rate comparisons across baseline 
disease severity where those with baseline ordinal scale 
values of six or seven were more likely to die on rem-
desivir than with standard of care (both hazard ratios 
were greater than one, indicating an increase in the risk 
of death within those subgroups).

In the RECOVERY trial which is a multi-treatment 
platform trial to evaluate several treatments in hos-
pitalized patients in the United Kingdom, 482/2104 
(22.9%) of patients receiving dexamethasone died over 
28 days of follow-up from randomization compared to 
111/4321 (25.7%) of patients receiving standard of care 
which corresponded to a rate ratio of 0.83 (95% CI, 
0.75- 0.93). In this study, the results were very different 
depending on the level of respiratory support received.  
For those patients not receiving any oxygen, the rate 
ratio for 28-day mortality was 1.19 (95% CI, 0.91-1.55) 
indicating an increase in the risk of death for those 
treated with dexamethasone. In contrast to this, for those 
receiving invasive mechanical ventilation, the rate ratio 
was 0.64 (95% CI, 0.51-0.81) and for those receiving 
oxygen only the rate ratio was 0.82 (95% CI, 0.72-0.94).

What this tells us is that the virus behaves vary differ-
ently in different patient populations. With remdesivir, 
the recovery was best in those who were less severe and 
still hospitalized because potentially the inflammation 
in the tissue and the organs that has been observed with 
many COVID-19 patients has not occurred yet and with 
those patients, an anti-viral like remdesivir has a reason-
able chance of being effective in treating such patients.  

In contrast to this a potent steroid like dexamethasone, 
works best in the most severe patients who have under-
gone a reaction known as cytokine release syndrome 
which if not treated can often lead to multi-organ failure 
prior to death.  Thus, by reducing the inflammation, 
even those in the most morbid state prior to death have 
a chance of recovery.

It is clear that monotherapy will not likely be most 
effective in treating such patients, which is why many 
of the clinical studies ongoing are looking combination 
therapies often combining different classes of drugs 
with the anti-viral treatment remdesivir to treat all of the 
dimensions of the disease.

This leads asking the difficult question within the 
estimand framework, what is the treatment of interest?

3. What is the treatment of interest and 
how can you define intercurrent events?
In October 2020, there are no approved treatments for 
the SARS-CoV-2 virus by the Food and Drug Admin-
istration (FDA).  At the start of the pandemic when 
designing clinical trials to treat COVID-19, there was 
much discussion on what was the standard of care.  The 
answer provided often by physicians, who are involved 
in the treatment of COVID-19 patients, anything that 
will provide benefits to the patients and help in their 
recovery will be tried. Under these considerations any 
concomitant treatments or procedures used in treating 
the patient to help them recover from COVID-19 is part 
of the standard of care.  This implies that it is theoreti-
cally possible that a patient could receive two, three, or 
more additional treatments, if they are accessible, that 
are currently being evaluated as possible COVID-19 
treatments as part of the standard care group in the clini-
cal trial in which they are participating.   Some clinical 
trials were designed to estimate the treatment effect with 
minimal bias by excluding anti-viral treatments as part 
of the standard of care when an anti-viral treatment was 
the experimental treatment being evaluated in the clini-
cal trial. This paradigm changed when the FDA issued 
an emergency use authorization for remdesivir, making 
it the standard of care for hospitalized patients where 
it is available.  The challenge that has existed is that 
remdesivir has become a standard of care in hospitalized 
patients where it is available.  However, it not always avail-
able in all regions of the world where COVID-19 clinical 
trials are being conducted in hospitalized patients.  This 
has the potential to introduce substantial differences 
in the response rate within the standard of care group 
across geographical regions.

Table 1. Recovery rate at Day 28 by baseline disease severity
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Given that there is no approved treatments, even 
when new concomitant treatments are added, such 
changes in the standard of care of for the patients would 
be handled as “treatment policy” if such changes would 
be considered as intercurrent events and thus include 
as part of the treatment of interest definition. Efforts 
continue towards finding the best treatment(s) for the 
different severity levels of those infected with the 
SARS-CoV-2 virus. Increased efforts will focus on find-
ing the best combination of treatments to eradicate the 
virus and its symptoms and the complications that may 
ensue as the severity of the virus worsens or as patients 
try to return to normalcy when the virus is no longer 
detectable when tested.  Improved treatment options for 
patients confirmed in the clinical trial setting are hope-
fully on the near-term horizon.  With this, the standard 
of care as part of the treatment of interest will continue 
to evolve and increase the importance of the use of 
adaptive platform trials that will allow for open entry of 
new potential treatments, as well as adaptations to the 
control arms and the exiting of ineffective treatments.

4. What is the best endpoint for demonstrat-
ing effectiveness of COVID-19?
In most of the randomized controlled trials for COVID-
19 treatments, the endpoints evaluated in these trials are 
derived in some way from the WHO ordinal scale that 
has been developed for use in COVID-19 clinical trials.  
The problem that exists is almost every implementa-
tion of this ordinal scale deviates from the 9-point scale 
that was developed for use (WHO 2020).  This creates 
a different problem in an area that has been perfectly 
setup for ongoing meta-analyses to be performed, the 
question becomes are the endpoints across the different 
clinical trials actually comparable?  A detailed summary 
of the endpoints derived from the WHO disease severity 
ordinal scale is provided in O’Kelly and Li (2020) along 
with the operating characteristics of those endpoints in 
different settings.

All of the endpoints derived from the WHO ordinal 
scale have strengths and weaknesses.  Time to recov-
ery has been used the most frequently as the primary 
endpoint across clinical trials followed by 28-day 

mortality.  However, as mortality rates decrease over 
time with those who have been infected, the size of a 
trial required to demonstrate a statistically significant 
reduction in mortality becomes unachievable.  Note, 
even in RECOVERY, over 6000 patients were required 
(randomized in a 1:2 ratio) to demonstrate a mortality 
improvement for dexamethasone when the 28-day death 
rates were greater than 20% in both the experimental 
treatment and control arms.  In the remdesivir results 
reported by Beigel et. al. (2020), the original endpoint 
based on improvement in the ordinal scale was adapted 
to time to recovery after an early interim analysis, which 
also noted that the sample size needed to be increased 
from a sample size of around 450 patients to a sample 
size of over 1000 patients.  

The challenges faced by all of these endpoints is that 
they do not capture the patient journey to their clinical 
outcome (recovery free of virus or death) often it is 
plausible for a patient to experience both improvement 
and worsening of their disease state over time.  Lin 
et. al. (2020) proposed averaging the disease states in 
which a patient resides over time taking an area under 
curve approach to evaluate differences in the time spent 
in different disease states across patients.  This would 
appear to be far more sensitive to change and can detect 
meaningful differences potentially with fewer patients 
and requires further examination in many of the plat-
form trials and master protocols that are currently being 
executed to evaluate a wide range of different types of 
COVID-19 treatments.

As the standard of care improves, the demand for 
doing more outpatient trials will continue to increase.  
In this patient population, the current FDA recommen-
dations for registration (FDA 2020) are to demonstrate 
faster recovery from the symptoms of COVID-19. 
However, as the number of patients being hospital-
ized remains lower than at the start of the pandemic, 
is it more important for those treated in the outpatient 
setting to prevent hospitalization for their recovery?  
Evaluation through meta-analysis across studies will be 
necessary to evaluate what are the best endpoint(s) in 
this patient population.
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5. Discussion
Since the start of 2020, the development of treatments 
for COVID-19 has traveled a long journey and faced 
many obstacles along the way.  Many companies have 
tried to repurpose medicines that were being used to 
treat other conditions with the hope that either they 
could eradicate the virus or reduce the cytokine activ-
ity experiences by the more severely ill patients. The 
results of these efforts have been mixed, with failures 
outnumbering the successes.

There are many reasons why these clinical trials 
have been less than successful. The causes of failure 
are not necessarily always the fault of the Sponsors.  
This may be because it has been almost impossible to 
keep up with the dynamic environment over which the 
SARS-CoV-2 virus has mutated over time. In addition, 
the patients infected with the virus have also evolved in 
their demographic and baseline characteristics, as have 
the medical knowledge of the pathophysiology and abil-
ity to treat the patients and their symptoms, which has 
increased the probability of eventual recovery.

The race to find highly effective treatments is clearly 
a marathon and not a sprint to the finish line. All who 
are involved in this effort share the passion to do all that 
is possible to find the best trial design, patient popula-
tion, and endpoint to test their treatment of interest to 
demonstrate that an effective and safe treatment can be 
developed and made available to save lives around the 
world as vaccine development continues in parallel.  As 
we continue to learn from the data gathered across clini-
cal trials, meta-analysis and network meta-analysis will 
be conducted in earnest to determine which treatments 
are the most appropriate to treat the millions who will 
become infected by the virus in the coming months.
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BRIEF REPORT ON SIMULATIONS FOR 
A PROOF-OF-CONCEPT STUDY OF A 
POTENTIAL TREATMENT FOR COVID-19
Mitchell A Thomann (Eli Lilly), Michael G Durante (Eli Lilly), and Paul H Berg (Eli Lilly)

Introduction
The most severely affected patients with COVID-19 can 
progress to Acute Respiratory Distress Syndrome (ARDS), 
which is often treated with intermittent mechanical ventila-
tion (IMV). Past studies of ARDS have used ventilator-free 
days (VFD) over a 28-day follow-up period, with patients 
who die during the 28-day period being assigned a value of 
-1, as the primary efficacy measure (Bellingan, et al., 2017; 
Ranieri et al., 2020). This VFD score, an ordinal endpoint 
ranging from -1 (patient died) to 28 (patient survived with-
out ever going on to IMV) is analyzed via the Wilcoxon 
Rank-Sum test, employing the Van Elteren method to 
account for any relevant stratification variables (Finkel-
stein and Schoenfeld, 1999). For a small proof-of-concept 
study, the VFD outcome may be preferred over simpler 
outcome measurements, for example 28-day mortality 
rate or 28-day IMV progression rate, because it allows 
for detecting a treatment effect for multiple dimensions 
of ARDS (IMV progression, time on IMV and mortality).   
While all may be potentially clinically meaningful, reliance 
on a single dimension for the primary analysis may lead to 
underestimated totality of benefit. 
The clinical trial being simulated in this report has 200 
patients randomized 1:1 in a double-blind fashion to pla-
cebo or experimental treatment, either of which is added 
to standard of care. The experimental treatment is hypoth-
esized to reduce the rate of progression to IMV, mortality, 
the time on IMV or a combination of those factors.  The 
study population is proposed to be U.S. patients who are 
hospitalized with pneumonia and presumed or confirmed 
COVID-19. In this report we describe the simulations used 
to determine the operating characteristics of such a phase 2 
proof-of-concept study.

Simulation Methods
To generate the endpoints in this simulation, a simplifying 
assumption is used that a patient must progress to IMV 
prior to death from COVID-19, i.e. death is assumed to be 

conditional on IMV progression.  This may not necessarily 
be true in practice due to potential limitations in resources 
and other forms of disease progression. However, in plan-
ning this study, we believed that this would be the progres-
sion of the majority of COVID-19 patients who progress to 
ARDS.  This also matched the available data at that time on 
clinical progression and the elicitation of information from 
the study team.

Using this assumption and considering the VFD endpoint 
definition, data are generated for patient i=1,…,200  on 
treatment t=0,1  as follows:

for the endpoints IMV progression, death conditional on 
IMV progression, and ventilator-free days conditional 
on IMV progression. IMV progression, yit 

IMV, is calculated 
directly from the generated data.  Death, yit 

death, is defined as 
0 if yit 

IMV is 0 else it is yit 
death|IMV.  Finally, yit 

VFD is defined as yit 
VFD|IMV 

rounded to the nearest day and truncated at 28 if yit 
IMV is 

1 and yit 
death is 0.  If yit 

IMV is 0 then VFD is 28, and if yit 
death is 1 

then VFD is -1. 
For this simulation, many scenarios are investigated, 

including scenarios of no treatment benefit and harm 
compared with placebo to investigate false positive rates.  
These rates are well controlled at the levels specified by 
the tests (1-sided α < 0.05) for each candidate endpoint 
and will not be discussed further.  The scenarios of interest, 
however, for this report compare the power of the candi-
date endpoints with varying levels of plausible treatment 
benefit based on expert elicitation and the rapidly emerging 
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Scenario

Improve: 
VFD

0.25 0.25 0.5 0.5 14 21

Improve: 
IMV

0.25 0.125 0.5 0.5 14 14

Improve: 
VFD and 
IMV

0.25 0.125 0.5 0.5 14 21

Improve: 
All

0.25 0.125 0.5 0.25 14 21

data at the time. Specifically, these scenarios are in Table 1 
with subscripts of 0 and 1 for placebo and experimental 
treatment parameters, respectively.  Through discussions 
with both internal and external thought leaders, it was 
determined that an effective treatment should demonstrate 
at least a 50% relative improvement on the endpoints of 
interest. This underlying assumption is the basis for pow-
ering this study.  Relative improvement on treatment at 
this level for COVID-19 has not yet been demonstrated 
for mechanical ventilation endpoints in randomized trials 
(Siemieniuk et al., 2020).  

Patient data are generated using R version 3.6.3.  Simu-
lated trial data are analyzed using a Fisher’s Exact test 
for dichotomous data and a Wilcoxon Rank Sum test for 
ordinal data at a one-sided 0.05 significance level.  The 
statistical power of each endpoint will be reported for these 
scenarios. The simulation results for each scenario are 
based upon 10,000 independent replications. 

Simulation Results
Figure 1 shows the final trial results of the three can-
didate endpoints, VFD, IMV progression, and Death 
across the columns and the scenarios described above 
with increasing efficacy down the rows.  Success is 
defined as a statistically significant result, so probabil-
ity of success can be considered study power for these 
scenarios and endpoints. In totality, the results show 
that VFD analyzed using the Wilcoxon Rank-Sum test 
is more powerful than the other endpoints across all the 
scenarios that were investigated, although, the degree of 
improvement varies.

When the treatment benefit is only demonstrated 
by the number of ventilator-free days, none of these 

Table 1. Simulation Scenarios

endpoints are sensitive given the data generation param-
eters and study size.  This is driven by the small percent-
age of patients progressing to IMV in this scenario that 
do not die (12.5% of the total patients) so there is only a 
treatment difference on a small subset of the simulated 
patients.  Under these assumptions, a large trial would 
be needed to be well powered for this scenario.  

There is a large increase in sensitivity when treat-
ment prevents progression to IMV.  The largest degree 
of separation in power of the VFD endpoint compared 
to the other endpoint occurs when there is a treatment 
benefit on the ventilator-free days, progression to IMV 
and conditional mortality, shown in bottom row of 
Figure 1. This is expected as, under this assumption, 
there is a treatment-driven change in the VFD endpoint 
across all dimensions of the ordinal scale.  

Figure 1. Statistical power of VFD, IMV and Death endpoints in 
planned study
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Discussion
The understanding of clinical endpoints and trial design 
for the treatment of COVID-19 is rapidly developing. 
Through conversation with regulatory agencies and 
health care providers, a variety of clinically important 
endpoints were identified. These endpoints, however, 
were poorly understood and little was known about the 
best way to leverage them in the development of mean-
ingful treatments.   

Dichotomous endpoints, such as death or IMV, 
that capture direct disease progression may be more 
clinically meaningful to caregivers and patients but may 
require larger, more expensive trials to clearly demon-
strate effectiveness than can be invested in the early 
stages of drug development. These endpoints are likely to 
be required in well-powered large confirmatory studies.

Ordinal endpoints, like VFD as defined in this report, 
provide an alternative to dichotomous endpoints and are 
more able to show efficacy in smaller studies.  This VFD 
endpoint also has the advantage of being able to capture 
the hypothesized impact of treatment across combina-
tions of multiple meaningful categories, IMV progres-
sion, mortality and time on ventilator.  While the results 
of this simulation study indicate that time on ventilator 
does not seem to be a large driver for this endpoint’s 
sensitivity, its inclusion does provide marginally more 
power. Exploring other magnitudes of treatment effect 
could also demonstrate additional utility of the endpoint. 

Note that in simulations using death as the endpoint, 
success was achieved 36% of the time when there was 
not a direct treatment benefit on this endpoint.  This is 
due to the endpoint being conditioned on progression to 
IMV, which results in a there being a treatment differ-
ence on the marginal death rates.  This also is the driver 
behind the results showing that if there is a treatment 
benefit on both IMV and death, this endpoint is more 
powerful than IMV alone.  

Given the uncertainty and evolving understanding 
of this infectious disease, understanding the sensitivity 
of endpoints in clinical trials for COVID-19 to capture 
meaningful treatment efficacy is vital for successful 
trial design. Simulation studies such as this allow for a 
better understanding of the interrelatedness of important 
clinical endpoints. They help inform trial design and 
potentially expedite the development and availability of 
meaningful treatments for patients.  
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REAL-WORLD DATA AND COVID-19 
CLINICAL TRIALS: COMPARISON OF 
TWO NATIONAL APPROACHES
Sheng Feng (Parexel),  Amanda Shield (Parexel) and Andy Wilson (Parexel)

On January 7, 2020, the Chinese National Medical 
Products Administration (NMPA) released its first offi-
cial guidance on using real world evidence (RWE) to 
support drug development. This guidance laid out a bold 
vision to integrate RWE into the regulatory process in 
a scientifically rigorous way designed to move the field 
forward (NMPA guidance 2020).

On January 11, 2020, Chinese state media reported 
the first known death from an illness caused by the coro-
navirus, which occurred in Wuhan, a city of 15 million 
people in central China (Taylor 2020). Between Janu-
ary and May 2020, more than 500 COVID-19 related 
clinical trials were registered in China (Wang 2020). 
Multiple innovative study designs centering RWD/
RWE were considered during the first few weeks of the 
pandemic. Single arm studies with historical or external 
control arms and Bayesian adaptive designs were dis-
cussed in two phase 3 clinical trials testing a promising 
medication.  A platform design that was used to simul-
taneously test four investigational drugs for Ebola virus 
(Mulangu et al. 2019) was adapted to evaluate three 
different investigational drugs repurposed for treating 
COVID-19 patients in China. The World Health Organi-
zation (WHO) suggested a two-step study design—pilot 
(which could easily be replaced by RWD) and pivotal. 
Though randomized controlled trials (RCT) vs RWD/
RWE approaches were debated among clinical trial 
design experts in China, ultimately none of these RWD/
RWE-enhanced studies were implemented. 

Real world study designs have clear advantages 
that could be of significant help in any pandemic and 
specifically in the fight against COVID-19, where tra-
ditional methods may be insufficient. RWD studies are 
useful for rapidly characterizing conditions that are new 
and/or not well-defined, for identifying potential risk 
factors, and for determining comparative effectiveness 
and safety of treatments. Real world techniques, includ-
ing advances in targeted learning (van der Laan 2018), 
are designed to manage complexity in both patients 

(e.g. heterogeneous populations) and in the data, and are 
therefore well-suited to understanding clinical trial data 
captured under pandemic conditions.  In spite of these 
advantages, RWD and RWE have not played any signif-
icant role in COVID-19 clinical development in China.

The field of RWD/RWE is much more mature in 
the US than in China. RWD and RWE have not played 
a very significant role in the US COVID-19 solution 
either. RWD and RWE have had limited roles in both 
the direct response (e.g. COVID-19 treatments) to the 
pandemic and in the response to indirect effects, like 
filling gaps in traditional clinical trials that have been 
disrupted by the pandemic. China and the US have very 
different RWD/RWE landscapes. Why have RWD and 
RWE been similarly underutilized for clinical develop-
ment in the COVID-19 pandemic? 

As the site of the first known outbreak in the pan-
demic, China had no ability to prepare. Tests for the 
disease had to be invented; manufacturing capacity for 
those tests had to be expanded; staff to administer them 
had to be deployed; and logistical and supply chain 
challenges had to be resolved. At the same time, disease 
presentation was not well understood, and multiple case 
definitions were applied (Tsang 2020). COVID-19 diag-
nosis was made using dozens of toolkits, some devel-
oped prematurely. Accuracy of the tests varies. There 
were no structured mechanisms (like diagnosis codes) 
for capturing COVID-specific data. At the height of the 
outbreak, staff were overwhelmed. RWD, especially 
collected in this timeframe earlier in the pandemic, 
lacked adequate details, quality, and scientific grounding. 
Those RWD are not robust for regulatory purposes. In 
addition, clinical practices and data standards vary remark-
ably among hospitals. Research that provided potential 
treatments to patients was prioritized, standardizing patient 
documentation for secondary use understandably was not. 
This all occurred in a context in which the infrastructure 
for RWD/RWE was still being developed. 
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The US has well-developed RWD/RWE infrastruc-
ture, and had the advantage of drawing on the Chinese 
experience, especially with regard to testing and better 
understanding of the disease. In addition, the pandemic 
has spurred enormous research efforts; governments, 
academic institutions, healthcare providers, and indus-
try are all working to understand, contain, and treat 
the disease. However, lack of coordination has led to 
duplicative efforts in some areas while other areas are 
underutilized and/or underserved, e.g., the lack of effort 
of generating decision-making-enabled RWD and mak-
ing it available to the public. 

The US government response has been chaotic (Gar-
rett 2020), both in its variability between federal, state, 
local, and individual agency efforts and in the quality 
of its guidance. Political and socioeconomic consider-
ations interact with scientific concerns and affect how 
resources are allocated. These conflicting priorities have 
limited the ability to coordinate.

Scientific research and the provision of care are based 
on collaboration. Academia, providers, and industry 
have been able to organize some initiatives. For exam-
ple, multiple large COVID-specific claims databases 
have been quickly created using previously established 
pathways and newly defined coding systems. Detailed 
patient data, including clinical notes, lab values, imag-
ing, etc., that could provide reliable regulatory-grade 
evidence to answer research questions like comparative 
effectiveness of treatments, though, requires separate, 
painstaking collection particular to each research study. 
Because of the operational difficulties and expense of 
this approach, it has not been coordinated at scale, and 
individual efforts to discern things like effectiveness 
collect data of variable quality. This variable quality 
can result in increased bias in estimates produced from 
real-world data. Hundreds of COVID-19 RWD/RWE 
studies have been published so far, many on pre-publi-
cation-domain without peer-review. Taken as a whole, 
this output has a lot of noise, making it harder to detect 
clinically meaningful signals.

Because of these limitations, trial designers have not 
proposed and advocated for RWD/RWE as key compo-
nents in a clinical trial, e.g., external controls. However, 
RWD has helped COVID-19 clinical studies outside of 

the regulatory environment. Most importantly, RWD 
has helped scientists, clinicians, and researchers gain 
general and practical knowledge, including the natural 
history, progression, and treatments, of COVID-19, 
which has helped them to design more efficient trials.

Looking forward as the pandemic continues to 
unfold, the question becomes, can RWD perform bet-
ter in terms of assisting the design of clinical trials and 
controlling virus spread? We believe the answer is yes. 
Clinicians, researchers, officials, and indeed the whole 
world has learned from the first wave and has gained 
needed experienced for subsequent waves. A consensus 
is that it will take concerted action on the part of multi-
ple groups to make RWD more useful fighting COVID-
19. Governments, academia and industry each has a role 
to play, and this drive forward has begun.    

Governments and regulatory bodies are being flex-
ible and innovative in their thinking. The COVID-19 
pandemic is forcing FDA to accelerate their progress in 
incorporating RWD/RWE in rapid regulatory decision-
making and clinical trial design. FDA is discussing this 
shift and resultant plans publicly. NIH is partnering 
with 16 drug companies in studies for COVID-19 treat-
ments and vaccines, where the single arm design (and 
historical control with RWD) is being considered. EMA 
is ready to set up infrastructure for real-world monitoring 
of treatments and vaccines in Europe. China’s regulatory 
agency will release RWD guidance soon (draft circulated 
since 5/28/2020). CFDA has published “Experts’ Opinion 
of Digital Trials” as well. These guidances are paving the 
road to clinical utility of RWD in China.

RWD design is continuing to adapt. In academia, 
universities have been at the front line in designing and 
executing novel clinical trials. For example, the platform 
“Recovery” clinical trial (https://www.recoverytrial.net/) 
was being conducted at the University of Oxford; Duke 
University has been hosting the “Grand Rounds Rethink-
ing Clinical Trials” (https://rethinkingclinicaltrials.org/), 
where pragmatic trials, RWD/RWE, and digital trials are 
presented every week. In China, in February the West 
China University Hospital and Parexel developed a pro-
tocol of a platform trial, similar to the “Recovery” trial, 
the first of its kind in China. 

  

https://www.recoverytrial.net/
https://rethinkingclinicaltrials.org/
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Data collection and collaboration is deepening. Indus-
try is making every effort to advance the field. In May 
2020, 22 biotech companies announced the “COVID-19 
research databank”, sharing RWD with the public. Par-
exel is developing a clearinghouse of real world COVID-
19 data sources, that will aid researchers in finding and 
evaluating these resources. In China, artificial intel-
ligence, smartphone apps and digital devices have been 
used to trace the sporadic sparkles of the second wave of 
COVID-19 and control the virus from spreading.    

In addition to the individual effort from each party, 
combined efforts are critical. Best data, best analysts, 
trial designers, sponsors and regulators should be 
brought together, to have the best chances of defeating 
COVID-19 with the assist of RWD/RWE.   
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1. Introduction 
On March 11, 2020 the World Health Organization 
(WHO) declared the coronavirus disease 2019 (COVID-
19) pandemic, caused by SAS-Cov-2 virus infection. 
The pandemic has had a great impact on ongoing clini-
cal trials from multiple aspects, including study treat-
ment interruptions, treatment or study discontinuations, 
and missing clinical visits due to COVID-19 control 
measures (patient or site personnel’s quarantine and 
travel restrictions, site closure, disruption on drug sup-
ply chain, or transportation) and COVID-19 illness. 
This has spurred many discussions in the scientific com-
munity including guidance from regulatory agencies, 
scientific communities, publications, webinars, podcasts, 
and posts on social media (ACRO, 2020; McDermott 
and Newman, 2020; EMA, 2020a, 2020b; FDA 2020a; 
Meyer et al., 2020; Collins and Levenson, 2020). 

Despite the fact that the ICH E9 (R1) addendum 
released in November 2019 laid a solid foundation for 
estimands, the pandemic has uncovered much confusion 
and uncertainty within the clinical trials community 
surrounding defining and re-defining estimands and 
revising the estimation methods for handling missing 
values. The pandemic has caused an increasing amount 
of intercurrent events (ICEs) (e.g. treatment interrup-
tions and discontinuations, AEs related to COVID-19 
illness, etc.) and missing values (e.g. missing clinical 
visits). Current discussions within the scientific com-
munity have focused on the immediate need to revise 
statistical analysis plans for handling ICEs and missing 
values due to the COVID-19 pandemic (e.g., Meyer et 
al., 2020). It is important to realize the pandemic should 
not make us change the original target of inference that 
applies to “normal” situations. Instead of rushing to 
make changes, we need to ask ourselves: “as our study 
objectives have not changed, why cannot the original 
statistical analysis plan cover the pandemic period in 
terms of the primary estimand?” 

In this paper, we will discuss estimands and estima-
tion from a holistic perspective and provide a novel 
framework for estimands and estimation that will not 
only cover the current COVID-19 pandemic and future 
unexpected events but will also improve statistical 
analysis even under normal circumstances. 

This article is organized as follows. In Section 2, 
we briefly review estimands in the causal inference 
framework. In Section 3, we provide in-depth discus-
sion of all strategies for handling ICEs under the causal 
inference framework. In Section 4, we discuss options 
for handling ICEs and missing values according to the 
cause of ICEs. Finally, in Section 5 we summarize the 
key points and propose some enhancements of the cur-
rent estimand framework in ICH E9 (R1). 

2. Using causal language to define estimands
One gap in existing guidance on estimands (ICH E9 
[R1], 2019) is that it does not use causal language and 
potential outcomes (POs) in discussing estimands and 
strategies for dealing with intercurrent events (ICE) 
defined as post-randomization events that may confound 
and complicate interpretation of the treatment effect. 

The framework of POs was introduced by Neyman 
(1923), and was later accepted by most researchers in 
causal inference (see Rubin, 1978; Robins, 1986; Pear 
2001) to formulate the target of inference in observa-
tional and randomized clinical trials. Hernán and Rob-
ins (2020) provide a comprehensive review of causal 
inference. We briefly review defining estimands with 
the PO language in this section and use the framework 
in discussing handling ICEs and missing values in the 
remainder of the article (see also Lipkovich et al., 2020).

The PO is a random variable for the outcome of a 
treatment regimen, if applied to a given subject i, even 
when contrary to the fact. Hence, it is often also referred 
to as a “counterfactual” outcome (see Pearl, 2001; Rob-
ins, 1998). Let Yi denote the outcome of interest and 
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Yi (a,b) denote the PO with assigned treatment regimen 
a, but actually taking treatment regimen b during the 
study. Assume we only have two treatment regimens of 
interest in a study and let Ai denote the treatment regi-
men to be studied, such that Ai=0 for the control treat-
ment and Ai=1 for the experimental treatment. Then, 
the causal treatment difference for a subset of patients 
(S), if they would have adhered to their assigned treat-
ments, is the average treatment effect (ATE) in the 
response between the two potential treatments averaged 
across all patients in S: 

where Ns is the sample size for S. If the outcomes are 
independently and identically distributed, the ATE 
becomes the treatment difference in the population 
means μ1-μ0, where μ0 and μ1 are the population means 
under the control and experimental treatment, respec-
tively. Any causal estimand can be written in the form 
of contrasting the outcomes under two “parallel” treat-
ments at the individual level conditioning on the same 
population. For simplicity, in the rest of the article, we 
omit the averaging over finite (sub)populations and 
write the causal estimand as

We may omit the subset “S” if the population of inter-
est is comprised of all randomized patients. Except in 
a cross-over study, for each subject, only one of the 
PO’s can be observed; however, randomization allows 
us to estimate E{Yi (1)} and E{Yi (0)} using data from 
respective randomized arms (provided there are no 
missing values) and the causal inference can be drawn 
from observed data.

3. Using PO’s to determine strategies for 
handling ICEs
ICH E9 (R1) provides a framework for defining esti-
mands and handling missing values in estimation. The 
treatment of interest and the handling of ICEs are the 
two most important components in defining an esti-
mand. The treatment of interest should include not only 
the randomized treatment, but also the treatment regi-
men (e.g., adjusting for other concomitant medications). 

ICH E9 (R1) proposes five strategies for handling 
ICEs: treatment policy, hypothetical, composite vari-
able, while-on-treatment (WOT), and principal stratum 
(PS). Subsequent comprehensive discussions on defin-
ing and choosing estimands and handling missing val-
ues according to ICH E9 (R1) are provided by Ratitch et 
al. (2020a, 2020b) and Mallinckrodt et al. (2020).  

According to the ICH E9 (R1) any post-random-
ization change in treatment is an ICE, which may lead 
to confusion, especially for treatments requiring flex-
ible dosing. For example, in clinical trials evaluating 
insulin treatments, doses may be adjusted frequently 
to maintain the optimal glucose level. Considering 
every insulin adjustment an ICE seems to unnecessar-
ily complicate a more natural interpretation of the dose 
adjustment as part of a single treatment regimen. Using 
the treatment policy strategy (Section 3.2) will result in 
ignoring all such ICE’s which makes us wonder: why 
should we first define so many ICEs just to ignore them 
later? As an alternative, one may define treatment regi-
men first (in this example, insulin treatment with any 
glucose-driven insulin dose adjustment per investiga-
tors and patients’ decision) and not classify those events 
that are part of the treatment regimens as ICEs. As there 
is no ambiguity in handling events that are part of treat-
ment regimens (i.e., ignoring them), in the rest of this 
article we primarily focus on events that are not part of 
the treatment regimens. 

The potential ICEs related to the COVID-19 pan-
demic include:
• Prolonged treatment interruptions either due to 

COVID-19 illness or the associated “controlled 
measures.” The definition of “prolonged” should 
depend on the disease state, study objectives, and 
mechanism of action of the study medications and 
should be the same for treatment interruptions due 
to COVID-19 or other reasons. 

• Study treatment discontinuations either due to 
COVID-19 illness (an adverse event [AE]) or the 
controlled measures. 

• Death as a result of COVID-19 illness.
• Use of protocol prohibited medications to treat 

COVID-19 illness.

ICH E9 (R1) clearly points out methods for handling 
ICEs may be different depending on the nature of the 
ICE; however, before the pandemic it is common that 
only one strategy is used to handle all ICEs within a 
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single estimand. For example, in the PIONEER 2 study 
(Rodbard et al., 2019), two estimands are used: the 
treatment policy estimand (using the treatment policy 
strategy for all ICEs) and the trial product estimand 
(using the hypothetical strategy for all ICEs). While 
convenient, it is overly simplistic and is not consistent 
with the spirit of ICH E9 (R1). One of the major reasons 
the COVID-19 pandemic has led to so much discussion 
within study teams regarding amending estimands is 
arguably the use of a single strategy in handling all ICEs 
in a study.  

As an example of how different strategies for han-
dling ICEs may be justifiable depending on their causes, 
ICH E9 (R1) (2019, page 12) states, “… the question 
of what the values for the variable of interest would 
have been if rescue medication had not been available 
may be an important one. In contrast, the question of 
what the values for the variable of interest would have 
been under the hypothetical condition that subjects who 
discontinued treatment because of adverse drug reac-
tion had in fact continued with treatment, might not be 
justifiable as being of clinical or regulatory interest.” 
The COVID-19 related ICEs may belong to the latter 
situation in which we are interested in the PO if the 
pandemic would not have occurred.

One of the key aspects of the ICH E9 (R1) is (in 
agreement with earlier National Research Council, 
2010) that it distinguishes between missing data and 
ICEs (e.g. change of treatment) that often cause missing 
data. In doing so, it encourages sponsors to document 
the nature of ICEs and the reason of missing values, as 
much as possible. As stated in ICH E9 (R1) (page 14), 
“… a prospective plan to collect informative reasons 
for why data intended for collection are missing may 
help to distinguish the occurrence of intercurrent events 
from missing data.” We will discuss handling of ICEs 
using different strategies by the underlying reasons in 
defining estimands following the work by Akacha et 
al. (2017) and Qu et al. (2020b). This amounts to clas-
sifying the ICEs into three categories: due to adverse 
events (AEs), due to lack of efficacy (LoE), and due to 
administrative reasons that are not related to efficacy 
and safety. 

One response of pharma to the ICH E9 (R1) is a 
tendency to include in every SAP all 5 strategies so as 
not to miss any opportunity. In our opinion, not all 
strategies may be equally important, and sponsors 
should critically evaluate them in light of clinically 

meaningful goals, which is in agreement with the spirit 
of the Addendum. Here we make several comments 
about common misuses of the guidance. Some of these 
points are elaborated later.
• Treatment policy strategy stated vaguely as incor-

porating any deviation from initial treatment often 
results in treatment comparison that cannot be meaning-
fully generalized to real clinical practice nor describe 
features of specific treatment regimens.

• Although the principal stratum is mentioned as a 
strategy to handle ICEs in ICH E9 (R1), the prin-
cipal stratum should be a strategy for defining a 
population(s) of interest, not for handling ICEs 
(Scharfstein, 2019). 

• The while-on treatment-strategies have little practi-
cal use, in our opinion, and are often used as a dis-
guise for the “old good” last observational carried 
forward analysis.

• The composite strategy is a method for creating a 
composite endpoint, so we suggest “composite” 
outcomes should be explicitly listed as part of end-
point definitions. 

In the rest of this article, we will revisit the hypotheti-
cal and treatment policy strategies for handling ICEs, 
using examples based on the three categories of ICE.

3.1. Hypothetical strategy 
ICH E9 (R1) uses the term “hypothetical strategies” 
to refer to special cases when we are interested in the 
PO under the “hypothetical” treatment regimen which 
a patient may or may not follow. Stating a hypotheti-
cal strategy always requires posing an assumption (a 
“hypothetical” scenario) that in combination with other 
assumptions (e.g. on the missing data mechanism) make 
the resulting estimand identifiable. Based on the causal 
framework, there could be many hypothetical strategies 
for PO (Lipkovich et al., 2020). We only discuss a few 
special cases here. 

The first type of hypothetical strategy is interested in 
the PO when a patient would have followed his or her 
initially assigned randomized treatment until study end 
despite an ICE. Using the notation in Section 2, the POs 
for a patient who has such an ICE are Yi (a,a),a∈{0,1}; 
therefore this estimand is given by 
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In causal literature, this type of causal effect is often 
called a controlled direct effect (Pearl, 2009) of treat-
ment where “controlled” means we force the ICE not to 
occur and the initial treatment to continue. We call this 
hypothetical strategy the controlled direct hypothetical 
(CDH) strategy. With this strategy, the estimand is the 
treatment difference if patients would have adhered to 
the designed treatment regimen. 

This type of hypothetical strategy is useful in sce-
narios when such POs are generalizable to a real-world 
population because ICEs may reflect special conditions 
that would not necessarily be reproduced in the future or 
in a real-world setting. There are a few scenarios where 
the CDH strategy may be used. This strategy is most 
applicable when patients discontinue treatment for rea-
sons unrelated to the experimental treatment, e.g., due 
to administrative reasons including the COVID-19 con-
trolled measures. This strategy may also be applicable 
for the ICEs related to using rescue medications due to 
ethical reasons and using concomitant medications to 
treat COVID-19 illness, which could potentially impact 
the outcome. In these cases, one may be interested in 
the PO if the patient would not have used the (rescue) 
concomitant medications, as the (rescue) concomitant 
medications in the clinical trials may not reflect the real 
world or “normal circumstances.” The CDH strategy 
may also be applied to prolonged treatment interruption 
or treatment discontinuation due to COVID-19 illness. 
As the COVID-19 illness does not occur under normal 
circumstances, one may be interested to understand 
the PO and the treatment effect in the absence of the 
COVID-19 pandemic. 

The second type of hypothetical strategy is interested 
in the PO assuming patients who discontinue treatment 
(an ICE) due to an AE would have no benefit: as if the 
patients were left untreated starting from randomiza-
tion. In this case, the estimand can be written as 

where “-1” in the second parameter Yi (∙,∙) indicates no 
treatment received and Δi (a) is the ICE indicator (0 for 
no ICE and 1 for ICE occurring).

While the definition of such an estimand is simple, 
the estimation of the PO without any treatment may be 
challenging, especially in active-comparator studies. We 
will discuss more about the estimation under this hypo-
thetical strategy in Section 3.1. We call this hypothetical 
strategy the no treatment hypothetical (NTH) strategy. 

The third type of hypothetical strategy is to define 
the PO as the outcome if the patient takes the medica-
tion until the ICE and then stops taking the medication. 
Using the PO language, the estimand is defined as

where Ti (a) is the time to the ICE under treatment 
a and gi (Ti (a)) is the treatment regimen: taking treat-
ment a until the occurrence of the ICE and then having 
no access to treatment until a specified assessment 
time. This strategy assumes patients may still benefit 
from or be harmed by the treatment even though they 
discontinue the treatment earlier. This strategy may be 
suitable for handling ICEs due to AE at a “normal time” 
(not for AE related to the COVID-19 pandemic), espe-
cially for treatment with potential long-term or disease- 
modification effect. We call this strategy partial treat-
ment hypothetical (PTH) strategy. 

The fourth type of hypothetical strategy is interested 
in the PO assuming patients who discontinue treatment 
(an ICE) due to an AE would have “null” efficacy com-
pared to the control treatment (Lipkovich et al., 2020; 
Qu et al., 2020b). For the control group, the ICE due to 
AE is handled by the CDH strategy. For the experimen-
tal treatment group, we assume the PO for a patient in 
the experimental treatment group with ICE due to AE is 
what the PO would be under the control treatment from 
the beginning of the clinical trial, i.e. 

where δ is the average treatment difference under the 
null hypothesis. This leads to an estimand

For superiority studies, δ=0, and for non-inferiority 
studies, δ is the non-inferiority margin (assuming the 
smaller the outcome, the better). This approach can 
only be applied to estimands with a hypothesis, which 
is most often the case in clinical trials. We call this 
hypothetical strategy the null hypothesis hypothetical 
(NHH) strategy.

In a placebo-control study, the NHH strategy is the 
same as the NTH strategy if there is no placebo effect 
(e.g., patients taking blinded placebo would have the 
same outcome as not taking any study medication, Yi 
(a,-1)≅Yi (a,0)). The last three hypothetical strategies 
all shrink the estimand towards the treatment effect 
under the null hypothesis (by essentially nullifying the 
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treatment effect for patients experiencing the ICE) 
with certain reasonable assumptions. The estimand 
based on the NHH strategy is always equal to the treat-
ment effect under the null hypothesis. For superiority 
studies with no placebo effect, the NTH and PTH strat-
egies provide an estimand equal to the treatment effect 
under the null hypothesis. 

The NTH, PTH, and NHH strategies may be appro-
priate for handling discontinuations of the study treat-
ment due to tolerability or other AEs occurring under 
normal circumstances, where such patients are assumed 
to have no or partial benefits from the treatment.

3.2. Treatment policy strategy
ICH E9 (R1) describes the treatment policy strategy as 
“the occurrence of the intercurrent event is considered 
irrelevant in defining the treatment effect of interest: the 
value for the variable of interest is used regardless of 
whether or not the intercurrent event occurs.” Following 
the notation in Section 2, let Ai

*={Ai,gi (Zi (Ai))} be the 
treatment regimen (policy) patient i takes (which gener-
ally is not precisely defined in the protocol), where Zi 
(possibly multidimensional) is post-baseline intermedi-
ate outcomes that affect treatment changes captured by 
patient-specific function gi (∙) that maps the evolving 
patient’s outcomes Zi (Ai) into treatment decision 0 or 
1. Using the causal framework, the estimand using this 
treatment policy strategy is defined by 

Treatment policy strategy essentially compares out-
comes (across randomized groups) associated with 
whatever actual treatment regimen (or “policy”) is used 
for every patient no matter whether a patient followed 
protocol or was even receiving treatment at the time of 
the outcome measurements.

The treatment policy strategy is different from the 
dynamic treatment regimens (DTR) (Murphy et al., 
2001; Moodie et al., 2007) in which the time-varying 
treatment regimens are clearly defined based on evolv-
ing patients’ outcomes (e.g. adding additional concomi-
tant or rescue medication if the intermediate efficacy 
outcome is poor). Let g(∙) (which does not have the sub-
script i) be a function that maps Zi to the choice of sub-
sequent treatments. The estimand for DTR is defined as 

In DTR, the rules for treatment changes (g(∙) without 
the subscript i) are clearly defined (e.g. add medication 
X if the Zi is greater than δ), while treatment policy 
strategy allows patients to have their own individual-
ized rules (gi (∙) with the subscript i). 

With the treatment policy strategy for handling ICEs, 
the treatment regimen of interest is the randomized 
treatment with all possible deviations (such as use of 
rescue medication or stopping the study medication). 
One argument for using the treatment policy strategy 
is that the treatment policy regarding the use of a drug 
may be anticipated in real clinical practice, and it guar-
antees no bias by preserving randomization. While 
treatment policy strategy may appear an optimal combi-
nation of RCTs and observational studies, in fact, there 
is reason to believe it combines the weaknesses rather 
than strengths of both.

First, without a careful description and requirement 
for certain requirements of compliance for the treatment 
regimen, it is very unlikely the resulting treatment effect 
estimate can be applied to a real clinical setting. Except 
for pragmatic studies (Tunis et al., 2003), the differ-
ence in the settings (e.g. frequency of visit, diligence 
of follow-up, allowed concomitant medications, etc.) 
between clinical studies and the real-world situation 
is generally large. In addition, sponsors may be able 
to manipulate the estimand (e.g. increasing the treat-
ment difference) by specifying in the protocol the use 
of rescue medications with suboptimal efficacy which 
may not generalize to clinical practice. For an estimand 
using a hypothetical strategy, the treatment effect for 
the real-world setting can be projected by discounting 
potential outcomes for non-compliant patients, but it 
will be difficult to do so for an estimand based on the 
treatment policy strategy.

Secondly, to obtain generalizable inference for a 
treatment effect, one must assume sensible require-
ments for the use of rescue medication and duration 
of drug interruptions during the study. In a long-term 
study, if a patient takes a treatment for one week and 
stops the treatment, it is hard to argue that the long-
term outcomes for this patient is reflective of the treat-
ment regimen expected in a real-world setting. One 
may argue many successful studies did use all data 
collected regardless of treatment compliance (e.g. CV 
outcome studies), but this may only be the case when a 
small proportion of patients were severe non-adherers, 
which has a limited impact on the overall results. In a 
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disaster or pandemic, the proportion of severely non-
compliant patients could become very large, and the 
problem cannot be relegated to having a negligible 
impact. Therefore, the argument for the treatment policy 
strategy to reflect the appropriate treatment regimen 
becomes increasingly vulnerable in the COVID-19 
pandemic. This is exactly the reason why studies using 
treatment policy strategies potentially require amending 
the definition of their primary estimand (Meyer et al., 
2020) to handle the COVID-19 related ICEs. ICEs due 
to COVID-19 illness and related controlled measures 
are clearly not part of the treatment regimen of interest, 
so the treatment policy strategy should not be applied 
in this situation.

In summary, in most cases, the vaguely defined treat-
ment regimen (policy) may lead to challenges in under-
standing the “true” treatment effect and unsuccessful 
extrapolation of the clinical trial study results to the 
real-world setting. Treatment policy strategies should 
generally be avoided except for two situations: (1) ICEs 
are explicitly included in treatments of interest under a 
rigorous treatment regimen (e.g. a DTR) – of course one 
can argue these events are part of treatment regimens 
and should not be considered ICEs, and (2) selected 
ICEs in a pragmatic study in which the study setting is 
similar to the real-world setting. 

4. Handing ICEs and missing values
As argued here and in many other sources, ICEs should 
be distinguished from missing data (which often results 
from ICEs). Therefore, handling missing data belongs 
to the estimation procedure that should be considered 
after the strategies for dealing with ICEs are defined. 
Outcomes considered missing for one strategy may 
be non-missing for another. Outcomes measured after 
ICEs may not be the POs of interest under a hypotheti-
cal strategy, thus they cannot be used. In this section, we 
treat the observed outcomes that are not the desired POs 
as missing values. Therefore, in the rest of this article, 
values referred to as “missing” can be the result of using 
a hypothetical strategy to handling ICEs (forcing us to 
discard outcomes collected after ICEs) or true missing 
values due to the fact that the outcome measurements 
are not collected. In the context of a longitudinal clini-
cal trial, missingness can be classified into four catego-
ries (Rubin, 1987; Little, 1995): 

• Missing not at random (MNAR). Conditional 
on the observed values, the probability of miss-
ingness is dependent of unobserved (missing) 
outcomes.

• Missing at random (MAR). Conditional on the 
observed values, the probability of missingness 
is independent of any unobserved outcomes.

• Covariate dependent MAR (Cov-MAR). Condi-
tional on the baseline covariates, the probability 
of missingness is independent of any observed or 
unobserved outcomes.

• Missing completely at random (MCAR). The 
probability of missingness is independent of any 
observed and unobserved outcomes.

Based on the above definitions, MCAR and Cov-
MAR are special cases of MAR. The National Research 
Council (2010) and Little (2012) clearly point out the 
importance of collecting reasons for missingness and 
using such information to better ascertain the assump-
tions of missingness. Surprisingly, it is still a common 
practice to use one assumption across the board for 
all missing values in developing estimation strategies. 
Information on reasons for missingness and ICEs may 
enable us to make the most appropriate assumptions for 
missing values and to use the most appropriate statisti-
cal methods. Figure 1 provides an illustration of han-
dling ICEs in defining estimands and handing missing 
values in estimation. 

A couple of cautionary remarks should be made for 
interpreting the diagram. First, Figure 1 only includes 
ICEs that are not part of treatment regimens. For those 
ICEs that are part of treatment regimens, we can either 
not consider them ICEs or use the treatment policy 
strategy for handling these ICEs with the same result 
as ignoring them altogether. Secondly, Figure 1 only 
serves to illustrate (with selected statistical procedures) 
some general principles the reader may apply to their 
specific needs. There are many imputation and analysis 
strategies for handling missing values (see Mallinck-
rodt and Lipkovich, 2016 and references therein). In 
real clinical trials, a variety of appropriate imputation 
methods may be selected and often sensitivity analyses 
need to be performed (see Cro et al., 2020). However, 
we believe the proposed framework should generally be 
followed. Specifically: (1) the classification of ICEs and 
imputation methods should be based on the nature of 
ICEs, and (2) the PO language should be used to define 
the estimand, which means some kind of hypothetical 
strategies should mostly be used in addressing ICEs.  
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Figure 1. Handling missing values based on the nature of ICEs. ICEs that are part of treatment regimens are not included in this diagram. Missingness (or 
missing values) includes missing data as a result of handling ICEs by a hypothetical strategy and missing measurements of the outcome. The solid boxes are 
used for the primary strategy and dashed boxes are used for alternative strategies or sensitivity analyses. Abbreviations: AE, adverse events; CDH, controlled 
direct hypothetical; ICEs, intercurrent events; IPW, inverse probability weighting; LoE, lack of efficacy; MAR, missing at random; MI, multiple imputation, 
MNAR, missing not at random; NHH, null hypothesis hypothetical; NTH, no treatment hypothetical; PTH, partial treatment hypothetical.

4.1. ICEs due to AEs
We suggest ICEs due to AEs be classified into two sub-
categories: (1) due to AEs representing the normal cir-
cumstances and (2) due to AEs not representing normal 
circumstances (pandemic and other region or nation-
wide crises). For example, the AE of COVID-19 illness 
that does not occur before the onset of pandemic or after 
it ends should be considered in the second subcategory. 

AEs in the first sub-category reflect the expected 
environment for patients. It is not plausible to assume 
patients may still gain the full benefit of the drug if 
patients are not able to complete the treatment due to an 
AE. Therefore, we may use the NTH strategy (assuming 
patients have no benefit from the treatment), the PTH 
strategy (assuming patients have partial benefit), or the 
NHH strategy (assuming patients have “null” treatment 
effect) to handle such ICEs. 

When using the NTH strategy to handle such ICEs, 
missing data due to ICEs can be imputed using baseline 
values if assuming no change from baseline. Examples 
of such methods include multiple imputation (Rubin, 
1987) by baseline values and likelihood-based return-
to-baseline method (Zhang et al., 2020). Note the 
imputation by baseline values, which assumes the PO 

has the same mean as the baseline while accounting for 
variability, is not equivalent to the baseline value car-
ried forward method, assuming the PO takes the exact 
same baseline value (without imputation variability). 
Alternatively, missing values due to AE related ICEs 
can be imputed using retrieved dropout multiple impu-
tation (CHMP, 2010), i.e. using the outcome for patients 
who do not use any treatment other than the standard 
care after the AEs but stay in the study (assuming the 
treatment effect before AEs is washed out). Note if 
patients take additional non standard care medications 
after ICEs, the outcomes for these patients should not be 
used to inform the imputation model. 

If the PTH strategy is used for handling such ICEs, the 
outcomes measured after the ICEs are the POs of inter-
est and therefore can be used for estimation. For those 
patients with truly missing outcome after ICEs, the data 
observed for other patients in the same treatment group 
and with similar ICEs may be used to impute the miss-
ing values (e.g. using “retrieved dropout” imputation). 
Note even though retrieved dropout imputation can be 
used for both NTH and PHT, the assumptions behind 
it are different: for the NTH strategy, retrieved dropout 
imputation assumes the treatment is washed off starting 
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from the occurrence ICEs to the time of outcome mea-
surement; for the PTH strategy, there is no such assump-
tion. Another plausible approach is to use copy-reference 
imputation (Carpenter et al., 2013) which assumes the 
efficacy retained up to the ICE but also assumes no addi-
tional treatment benefit after the ICE. This approach may 
not be appropriate if the treatment effect can be washed 
out quickly after treatment discontinuation. 

If using the NHH strategy to handle these ICEs, 
missing values can be imputed using a reference-based 
imputation (e.g. jump-to-reference approach, Carpenter 
et al., 2013). In non inferiority studies, the non-inferior-
ity margin can be added/subtracted after the imputation. 
We call this method of imputation multiple imputation 
under the null hypothesis. As a note, we call the mul-
tiple imputation methods using a special population or 
with a special assumption, multiple imputation with a 
special pattern for the remainder of the document.

For the second category of ICEs due to an AE not 
representing “normal circumstances” (e.g., COVID-19 
illness), we may still be interested in the outcome that 
would have been observed had the patients taken the 
assigned medication without the AE. Therefore, the PO 
as if patients would have completed the study under 
assigned treatment regimens is of interest. The CDH 
strategy should be used to handle these ICEs, and meth-
ods based on the MAR assumption are recommended 
for handling the resulting missing values. If there is a 
strong reason to believe the MAR assumption is not 
valid, an alternative method may be used. For example, 
when there is a biological plausibility the occurrence of 
severe COVID-19 illness or death that generally causes 
treatment discontinuation may be correlated with the 
intermediate efficacy outcome of interest and the inter-
mediate outcome prior to the AE is not collected. For 
such scenarios, the imputation for the PO under a spe-
cial pattern (e.g. assuming the missing efficacy outcome 
prior to the AE is poor) may be performed. Since this 
type of methods requires selection of a special pattern 
(based on subjective judgment), it is generically recom-
mended as a sensitivity analysis. In addition, when all 
patients with similar patterns have missing values (e.g. 
missingness due to death), a sensitivity parameter may 
be introduced for imputation (Mehrotra et al., 2017; 
Zhang et al., 2020; Cro et al., 2020).

4.2. ICE due to LoE
As mentioned in Section 3, ICEs due to LoE include 
treatment discontinuation due to LoE and use of rescue 
medications that are not part of the treatment regimen. 
A medication belonging to standard care is generally 

considered part of the treatment regimen, while a rescue 
medication, for ethical reasons, is generally not consid-
ered part of the treatment regimen. 

The CDH strategy is often used to handle these ICEs 
due to LoE. This is because the scientific questions 
addressed by the study is what outcomes patients would 
get if taking treatment as directed provided there is no 
counterindication. If the efficacy measurements prior to 
ICEs are collected, the assumption of MAR is plausible 
and statistical methods based on the MAR assumption 
should be used. We can use a variety of methods for 
estimating treatment effects under MAR. These include 
methods based on likelihood such as direct likelihood 
(e.g. linear mixed models for repeated measures) and 
multiple imputation. Non-likelihood based methods are 
often preferred when likelihood is not readily available 
(such as for repeated measures binary data) and include 
weighted generalized estimating equations (WGEE) 
and doubly robust methods combining modeling ICE 
(treatment discontinuation) and outcome process (Rob-
ins and Rotnitzky, 1995; Robins et al., 1995; Bang and 
Robins, 2005). Methods based on multiple imputation 
are popular in that they can be easily coupled with sen-
sitivity analyses under various departures from MAR, 
e.g. using delta-adjusted sensitivity analyses (Cro et 
al., 2020). See Mallinckrodt and Lipkovich (2016) and 
references therein. In cases when important efficacy 
measurements predictive of the ICEs are not collected, 
multiple imputation under a special pattern may be 
used. For example, we may assume these patients have 
similar intermediate efficacy outcomes as other patients 
within their treatment arm with similar ICEs. Methods 
based on MAR essentially assume patients with an ICE 
have observed “counterparts” who did not experience 
an ICE having similar outcome history as the patient 
with the ICE prior to the ICE. For situations when no 
such data is available by design (for example, strict 
rescue conditions preclude observing outcomes for any 
patients meeting non-response condition), sensitivity 
analyses such as multiple imputation under special pat-
tern can be used. 

4.3. ICEs due to administrative reasons
ICEs due to administrative reasons are ICEs generally 
considered unrelated to efficacy or safety.  Treatment 
discontinuations or unacceptable duration of drug inter-
ruptions due to COVID-19 control measures during 
the pandemic belong in this category. POs under the 
designed treatment regimen should be considered, and 
the resulting missing value can be reasonably consid-
ered as MAR. For ICEs due to administrative reasons 
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but lacking clear documentation on the exact reasons of 
ICEs, such as loss to follow-up, the resulting missing 
values may not be considered MAR and can be imputed 
under a special pattern in the primary analysis or in a 
sensitivity analysis. For example, we may assume the 
efficacy outcomes prior to loss to follow-up are similar 
to those who have ICEs due to LoE. 

4.4. Missing values not due to ICEs
Missingness not due to ICEs is generally considered to 
be purely due to randomness and a MAR based statisti-
cal method should be used to handle such missing val-
ues. Examples include invalid procedures in handling 
blood samples and performing the laboratory analytics, 
missing visits due to COVID-19 control measures, etc. 

5. Summary and discussion
The novel COVID-19 pandemic may serve as a test-
ing ground for the existing research and guidelines on 
estimands and handling of missing values, including 
the newly released ICH E9 (R1). It spurs discussion in 
the clinical trial community regarding revising proto-
cols and statistical analysis plans to address the ICEs 
and missing values related to the pandemic (Meyer et 
al., 2020). Fortunately, the amendments to the current 
protocols and SAPs to address these issues can be done 
relatively quickly (although amending protocols is gen-
erally a long process) based on the framework provided 
by ICH E9 (R1); however, the very fact that so many 
studies impacted by the pandemic require amending, 
the protocol and SAPs is a sign the framework can be 
further improved. 

In this paper, we start with reviewing the causal 
inference and POs framework, arguing it should be used 
for defining causal estimands, as the purpose of most 
clinical trials is to draw causal inference on the efficacy 
and safety of a new treatment. Using the causal frame-
work, we discuss each strategy proposed in the ICH E9 
(R1) for handling ICEs in detail. Our main conclusion is 
most clinically meaningful causal estimands should be 
defined based on POs and are necessarily “hypotheti-
cal.” We provide a few examples of different hypotheti-
cal strategies for addressing different clinical questions; 
our intention was not to provide a complete list of pos-
sible scenarios for hypothetical strategies, rather aiming 
to define a general direction. 

The treatment policy strategy, which intends to com-
bine the advantages of controlled randomized clinical 
trials (following a rigid protocol and randomization) 
and observational studies (real world setting after dis-
continuation from initial treatment), seems to assume 

the drawbacks of these two types of studies. Accepting 
outcomes for whatever treatments were taken makes 
the description of treatment(s) of interest difficult and 
hardly generalizable to real-world settings, as treatment 
regimens in randomized clinical trials are unlikely to be 
close to those in real clinical practice. 

We emphasize the value of hybrid strategies (han-
dling ICEs differently according to the nature of the 
ICE) formed by classifying ICEs into 3 categories (due 
to AE, due to LoE, and due to administrative reasons) 
based on the nature of ICEs, and discuss their further 
classification into potential subcategories (Figure 1). 
We provide recommendations and various options on 
handling different ICEs and the resulting missing values. 

We recommend the CDH strategy should generally 
be used for handling COVID-19 related ICEs as the pur-
pose of studies (for non-COVID treatment) is to under-
stand the treatment effect under normal circumstances 
(without this pandemic). The resulting missing values 
due to the CDH strategy of handling COVID-19 related 
ICEs or missing visits due to COVID-19 controlled 
measures may be dealt with under the MAR assump-
tion. With the CDH strategy, for patients with the ICEs 
of treatment discontinuation due to AE or death, the 
hypothetical outcome may be imputed or inferred using 
an imputation under a special pattern if it is reason-
able to assume an interaction between the COVID-19 
disease and the intermediate (efficacy) outcomes prior 
to the ICE.   

To reduce the ambiguity of the current definitions of 
ICEs, we suggest the following considerations in the 
application of the ICH E9 (R1) guidance. First, prior to 
discussing ICEs, treatment regimens of interest need to 
be defined precisely. Secondly, to be considered an ICE, 
this event should be a deviation from the treatment regi-
mens of interest. Then, we can focus on handling the 
“true” ICEs that are not part of the treatments of inter-
est. In addition, there are few situations when we need 
composite and WOT strategies. The principal stratum is 
not a method for handling ICEs. Therefore, we suggest 
hypothetical strategies should be predominately used 
to define causal estimands. More discussion on various 
hypothetical strategies are needed, and the selection of 
hypothetical strategies should depend on the nature of 
ICEs and study objectives. 

ICH E9 (R1) lists three types of populations: all ran-
domized study patients, a subset of patients based on 
baseline covariates, and a principal stratum by occur-
rence of a specific ICE. While we generally agree on 
the three categories, the principal stratum may also be 
defined by any post baseline outcome variable. 
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The success of implementing the conceptual and 
analytic framework proposed or discussed in this article 
critically depends on accurate and diligent collection 
of underlying reasons for ICEs and missingness. This 
should not be an extra burden for data collection, as 
good data collection is important, especially for the 
data elements (ICEs or missing values) that impact the 
key analyses. A number of COVID-19 related guidance 
documents (EMA, 2020b; FDA, 2020) also emphasize 
the importance of collecting such information. 

This paper does not cover the situation when a single 
ICE may be caused by multiple reasons (Qu et al., 
2020a). For example, one patient who feels the efficacy 
is not improved as expected while experiencing a mild 
AE may choose to discontinue the study medication. 
Although we do not cover such situations in this article, 
the framework provided can be used to select the appro-
priate hypothetical strategy and imputation methods to 
handle the ICE and the resulting missing values under 
such “trade off” scenarios. 

In conclusion, as the pandemic may have prompted 
greater attention on estimands and missing data, the 
framework in this article advances the field beyond 
the current crisis. It may help streamline the process 
of choosing estimands and handling missing values in 
protocols and statistical analysis plans.
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AN INTERVIEW WITH DR. MARGARET 
GAMALO, THE EDITOR-IN-CHIEF OF 
THE JOURNAL OF BIOPHARMACEUTICAL 
STATISTICS 

BIOP Report: Congratulations on your recent 
appointment as the editor-in-chief of Journal of 
Biopharmaceutical Statistics (JBS). What is your vision 
on its mission, history and current status?

MG:  The Journal of Biopharmaceutical Statistics 
(JBS) has been around for about three decades. It 
started back in early 1990s and since that time you 
can see how the industry has evolved over the years 
told through the collective perspective of statisticians. 
It is fascinating to study the progression of scientific 
research published in the journal reflecting both the 
scientific and evolving landscape of drug development. 
For example, the first two decades exhibited statistical 
issues ranging from proper use of one-sided vs two-
sided tests in hypothesis testing, appropriate analysis 
for stability and expiry, bioequivalence, non-inferiority 
and superiority, subgroups and multi-center trials, 
interim analysis and adaptive designs, multiplicity, 
linear models analysis of endpoints, meta-analysis, 
among others for which the journal has provided the 
stage for consensus and application. 

Since then, the Journal has seen a transformation 
in scientific topics influenced by shifts in research & 
development and the growing number of stakeholders. 
For example, a big trend has been the move to a more 
patient-centric health-care model, closely followed 
by the impact that technology has on all areas of the 
life sciences and the changing business models. Most 
recently, many of the published manuscripts revolve on 
topics such as efficient trial designs including the use of 
external data, estimation and uncertainty for go-no-go 
decisions, finding optimal individualized treatment 
rules or biomarker-guided treatments, treatment 

heterogeneity and considerations for regional and payer 
evaluation of multi-regional clinical trials, among 
others. Some proposed solutions apply an agile, iterative 
test-and-learn approach, rather than running long 
and expensive development processes to concoct the 
perfect solution. Other solutions often require modern 
technological innovation such as Artificial Intelligence 
(AI) and Machine Learning (ML) which provide 
significant opportunities to enhance drug discovery, 
clinical development, and commercialization. 

When I wrote my editorial in December 2019 in time 
for the first issue under my editorship, I pondered the 
role of scientific publishing in an evolving industry. 
I realized that while our problems and insights today 
are much different from when the Journal was first 
envisioned, not much has changed in terms of its 
vision and mission. The Journal remains committed 
to the principle that better education of statisticians 
enables informed debate and decision-making about 
the valid application of new methodologies and aids in 
addressing misuse of statistical concepts, e.g. p-values, 
for scientific discoveries. The Journal will continue to 
strive to achieve excellence by publishing articles that 
present important new advances in an everchanging field 
of statistics within the pharmaceutical industry. JBS will 
always be a platform for education and dissemination 
of statistical research and innovation, repository for 
statistical solutions and choices, and a forum for 
scientific opinion on issues impacting methodology and 
applications in the pharmaceutical industry.
BIOP Report: There are several statistical journals 
with a focus on statistics issues in drug development 
and many more with a broad focus on medical 
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statistics and biostatistics. In your mind, what are 
the competing journals for JBS? What is your view on 
the relationship between JBS and these competing 
journals? What kind of journal that you would like to 
see JBS become in the next few years? 

MG: There are two ways of thinking of the existence 
of other journals, i.e., whether to look at them as 
competitors or whether their existence complements the 
journal and enlarges the collective influence of statistics 
in the biopharmaceutical industry by broadening 
readership and impact of scientific publication. I prefer 
the latter embracing the perspective of abundance, i.e., 
there is abundance of scientific thought and research 
material for everyone. This, I think, is the better long-
term strategy for scientific publication and consistent 
with how science has evolved throughout history. While 
Galileo Galilei1  may have stated that “In questions of 
science, the authority of a thousand is not worth the 
humble reasoning of a single individual” we all know 
that science is also strengthened through constant 
validation - the reproducibility of results, the conduct 
of peer-reviewed, open literature research. Hence, the 
existence of other journals is also essential for quality 
scientific and statistical research. Furthermore, science 
and statistics moves and grows with collaboration. 
There is more and more to know in the world, and 
one can only have so much in our heads. In fact, the 
share of stuff we know as individuals is declining in 
any field. Inevitably, we need to collaborate as most 
research problems require multiple kinds of expertise. 

Collaboration in science and statistics is good for 
making bold advances, i.e., innovation. Interaction 
with people with different perspectives or approaches 
prevents us from getting tunnel vision.  Hence, 
one objective in scientific publishing should be to 
collectively grow the biopharmaceutical statistics 
field together through a feedback loop of continuous 
scientific and statistical innovation. Of note, innovation 
is key because it is multiplicative, meaning that the 
same input generates greater output far beyond the 
biopharmaceutical statistics field. The real problem 

1 Misner, C. (1973). Wo Thome, KS & Wheeler, 
JA. Gravitation, 549.

then in scientific publication is sustaining statistical 
innovation which, I believe, is anchored on drivers of 
innovation, i.e., problems, constraints and opportunities. 
While the biopharmaceutical industry may be a mature 
field with established and highly regulated scientific 
and statistical problems, our problems can be unique 
given the interface of different stakeholders e.g., 
payor, regulator, patients, physicians, pharmaceutical 
companies. Capitalizing on this uniqueness to formulate 
innovative scientific and statistical solutions could 
have far reaching implications on other fields. 

With this paradigm in mind, the Journal will strive 
to promote multidisciplinary collaborative research as 
a logical response to the expanse and pace of scientific 
revolution and transformation of the field. Not one 
discipline will be able to integrate all aspects of any 
problem or issue of interest alone with proper applicability 
and sufficient viability or competitiveness across a multi-
stake holder industry. Increased focus on statistical 
research that has good cross-functional appeal apart from 
just pure statistical interest is important. The Journal 
believes that effective science is achieved not just by one 
discipline but by the collaborative and multi-disciplinary 
effort within the entire biopharmaceutical field.
BIOP Report:  What are the new measures that you 
are taking to continue improving the quality and the 
visibility of the journal and make it truly impactful?

MG: One of the initiatives I instituted when I assumed 
the role of Editor-in-Chief was to ensure diversity in 
the editorial board. We have increased the number of 
women associate editors (AEs) and currently there 
is a diverse pool of AEs representing pharmaceutical 
companies, academia and regulatory agencies from 
various geographies. I realized that a journal relies 
on multiple and varied voices having a wide range of 
experiences. In fact, a diverse and inclusive editorial 
board brings the different perspectives that a journal 
needs to ensure quality and unleash value-driving 
insights, methods and practices. We screen papers for 
appropriateness to be published in the journal, i.e., 
papers that fits the aims and goal of the journal. We 
identify novel methods and applications and aspire to 
ensure relevance of topics while maintaining scientific 
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integrity. We also plan special issues to address 
questions or bring up more discussions in some new 
and hot topics and weaves manuscripts coherently 
through different viewpoints or perspectives. Another 
consequence of a diverse pool of AEs is having a 
network to a broader pool of peer reviewers who are 
much more engaged. Finally, we rely on our reviewers 
to provide quality scientific and statistical reviews. 

Diversity and inclusion must happen even in 
scientific publishing. Science and statistics will not 
meet its potential until the research culture enables 
and supports contributors from all backgrounds and 
circumstances and contributions of all kinds based on 
the interests, skills, and resources available. Failure to 
achieve diversity and inclusion of all stakeholders in 
science and statistics will slow progress in discovery 
and translation of knowledge to solving humanity’s 
most pressing problems. 

Another initiative that we are accessing currently is 
to harness the power of the crowd by highlighting key 
innovations or discussions in social media. I think as 
a leader in scientific publication, we need to be more 
proactive in disseminating information than merely 
passive repositories of scientific thinking brought to use 
through a Google search. It is estimated that ~68% of 
Americans get their news from social media2. The ease 
of use of social media platforms for communicating and 
disseminating information also makes them attractive 
to scientists. Furthermore, I believe that social media 
gives us the opportunity to engage directly with a wide 
range of audiences and helps us understand our readers. 

Within the next 5 years we have several other 
initiatives planned as well e.g., partnering with a statistics 
professional organization on proceedings or narrowing 
the proceedings on hot topics or breakthroughs. There 
will be a few more changes along the way as we 
are trying to think about what the role of scientific 
publishing in a personalized information age means. 
How can we adapt to that environment and perhaps 
influence it as well particularly in biopharmaceutical 
statistics? I am open to suggestions and anyone is free 
to reach out with ideas on how we can improve. 

2 https://www.journalism.org/2018/09/10/news-
use-across-social-media-platforms-2018/

BIOP Report: JBS has successfully published several 
special issues in the past and attracted much 
attention. Do you plan to publish more special issues 
in the coming years and what are the topics of these 
special issues? 

MG: We recently launched a call for paper for special 
issues in Real World Data/Evidence (RWD/RWE) and 
in the implementation of Estimands in clinical research. 
RWD/RWE is a growing area which still requires 
thought and consensus on how it can be applied 
given the range of possibilities. In the future, there 
will be a blurring of how evidence of effectiveness 
of investigational new drugs will be established. 
Moreover, this field will continue to grow in the next 
decade finding interconnections with clinical trials, 
clinical practice through electronic health records 
and digital health. Estimands, on the other hand, is a 
complex issue that is quite difficult to explore upfront 
and implement in the planning stage of a clinical trial. 
However, currently, it is changing the way we design 
trials, write the objectives, collect the data, conduct 
the trial, and perform analysis because the framework 
requires us to be more unambiguous about the questions 
we would like to answer. The complexity is also due to 
the presence of multiple scientific questions of interest 
about relevant treatment effects, interpretation of study 
results, and added value of drugs to different stakeholders 
(i.e. regulatory, prescribers, patients and payers).

Our guest editors are busy connecting with key 
scientific leaders in this field as well as disseminating 
the effort through different social media venues. What 
we believe to be important is to have a balanced 
and informative issue that will serve as a definitive 
reference for these topics to many scientists and 
statisticians in our field. For these special issues, 
the reviews will be rolling, i.e., once the reviews are 
completed the accepted manuscript will be posted in 
the webpage right away for access. Once a sufficient 
number of manuscripts are collected and reviewed, we 
will close the issue and publish it in print. I urge those 
who are interested to reach out to Junjing Lin (Takeda), 
Helen Qi (Bristol Myers Squibb), Yodit Seifu (Merck), 
or Bill Wang (Merck). 

We will also launch another special issue on pediatrics 
very soon. Of note, majority of the investigational drugs 

https://www.journalism.org/2018/09/10/news-use-across-social-media-platforms-2018/
https://www.journalism.org/2018/09/10/news-use-across-social-media-platforms-2018/
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being studied in adults will study pediatric patients as 
well either through a requirement or in pursuit of an 
incentive. The challenges of running trials in children 
are accelerating efforts in innovative trial design and 
analysis. We hope that this special issue will provide 
a simple but comprehensive guide for statisticians/
clinical research scientists to determine the extent of 
development in a pediatric trial in accordance with the 
principles of extrapolation and how these trials can be 
streamlined to be as lean as possible to ensure that it 
provides the maximum information with the minimal 
number of pediatric patients exposed to research risk 
and to ensure timely completion of pediatric studies.  
We are trying to have this special issue coincide with 
a global virtual workshop on extrapolation in pediatric 
drug development. This workshop and subsequent 
special is still in the planning stages but will focus on 
statistician’s and clinician’s experience on pediatric 
drug development. 
BIOP Report:  As far as we know, many statistical 
journals are facing challenges to find highly qualified 
reviewers to complete review in a short timeframe, 
say one and half month, what do you think that 
JBS can do to address the issues such as delayed 
manuscript review?

MG: Indeed, this is a big problem in scientific 
publishing. Our Managing Editor, Victoria Chang 
(BeiGene), has been excellent in reminding AEs when 
the reviews are needed. We have been able to manage 
asking the reviewers to actively turn in their reviews. 
Of course, there are some review slips here and there 
as this is all voluntary work. For special issues, we 
ask the guest editors to have their own system of 
ensuring expedient reviews by having a standby review 
committee. As I have mentioned earlier, having a 
diverse set of associate editors has been very helpful. 
We still have plans to expand our editorial board with 
folks from the European Union and Asia. In fact, if 
you have an interest in serving as an AE and you have 
the passion to provide service to biopharmaceutical 
statistics and the society, please reach out to us. 

We also encourage young scientists to take part of 
this endeavor actively. It does not require that one must 
be well experienced to serve as a reviewer. I think 
the major criteria to be a good reviewer are curiosity, 
critical thinking and the ability to ask good questions. I 

am aware that many of us will say that we are eyeballs 
deep with work. On the other hand, I argue that we need 
to take care of ourselves as well. One way of doing 
that is ensuring we retain our scientific and statistical 
thinking and keeping up to date on innovation and new 
statistical techniques. I always am reminded that we 
may need to keep learning if we want to be relevant 
and as we live longer. Perhaps Mahatma Gandhi was 
right in saying that we need to “Learn as if you were to 
live forever”.
BIOP Report: Do you have any advice for the 
statisticians who would like to submit manuscripts 
to JBS?

MG: My general advice to all statisticians and not 
just to those who would like to submit manuscripts is 
-Be curious and tell a good story. Most breakthrough 
discoveries started with curiosity - the impulse to seek 
new information and experiences and explore novel 
possibilities. Curiosity is beneficial for all because it 
cultivates many levels whether it is one’s organization 
or more broadly - the society. In fact, curiosity helps 
society make better decisions. When we are curious, we 
think deeply and rationally about decisions and come 
up with more creative solutions.    

Curiosity does not necessarily have to result in a 
monumental breakthrough and certainly publishing in a 
scientific journal does not necessarily mean only novel 
solutions are entertained. Science moves by increments 
and not by leaps and bounds. Sometimes the insight to 
the problem is enough. What I also see as a problem 
is that there are times when statisticians hold back on 
their idea fearing that they may be too obvious. I think 
great ideas may sometimes seem obvious because 
the solution has all the parts of the question lining up 
and shedding light on a solution. Therefore, ‘obvious’ 
answers are not visible to most people, partly because 
most people are not thinking about the question. Ideas 
only come to those who recognize a problem and look 
for innovative solutions. I posit that even Einstein could 
possibly not find a solution if he had the wrong question. 

Inside every scientific discovery, there is a good story. 
I think it is important to share that story as I am sure 
there are a lot of insights that went through, e.g., how 
the problem came about, why is it an important problem 
to pursue, how was the solution discovered, why other 
solutions failed. These experiences are actually very 
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informative and could help many researchers out there 
know or understand what works and what does not. 
Brilliant statisticians may sometimes be dissuaded by 
writing not because they do not know how to write but 
by not trying.  We are our own limit. We need believe 
that something different can happen in order to break 
old patterns and we can choose that new outlook at any 
time. Part of being an effective statistician is not only to 
develop or apply sophisticated numerical calculations 
but also being an effective communicator in writing 
and in speaking.
BIOP Report:  As we know, you had extensive working 
experience in government and pharmaceutical 
Industry. What is the impact of this unique experience 
on your perspectives on the role of statistics and 
statisticians in clinical trials research that demands 
a close collaboration between biopharmaceutical 
industry, government and academic?

MG: I learned the principles of drug development 
at the FDA and I learned how to apply them while 
understanding the challenges of drug development 
in the industry. I realized, many of the regulations 
in clinical trials are common sense and centered on 
ensuring safety of patients. Having reviewed hundreds 
of investigational new drugs (INDs) and new drug 
applications (NDAs), what is the right thing to do is 
sometimes very easy to spot because it is rational. I can 
also see the difficulty with implementing mitigations 
from the industry side for some of the concerns raised 
by regulatory agencies. I learned to assess what is ideal 
and what is applicable. In the case of the latter, there is 
no perfect solution most of the time, but the quality of 
the medicinal product and patient safety is paramount. 
Hence, when I think about what my job responsibilities 
and the role of a statistician in the biopharmaceutical 
industry, it may just be encapsulated by the provisions 
of Title 21 of the Code of Federal Regulations which is 
consistent with ensuring good clinical practice.  Of note, 
good clinical practice recognizes that protecting data 
integrity is part and parcel of ensuring safety of patients. 

More broadly, I think statisticians need to be involved 
as key decision makers. When we can understand and 
interpret data correctly, our ability to identify crucial 
areas requiring attention in drug development are 
enhanced, and our proposals for mitigating these 

key areas are likely to respond to the needs of our 
organization or the industry. In an age where data is 
essential for making big decisions whether in business 
or government, statisticians need to be `at the table’ so 
we can assist and encourage informed decision making. 
However, this also entails that we need to be able to 
communicate in the language that is understandable 
by non-statisticians. Statisticians may need to be 
comfortable communicating about the problem not 
just in terms of numbers. We need to understand the 
whole problem and not just numerical ramifications, 
e.g., scientific, clinical, regulatory, payor, etc. Having a 
holistic view is what we need so we can provide more 
valuable and insightful feedback. 

My experience on both sides of the industry 
(regulatory and pharma) has also shaped my 
collaboration with many statisticians in the industry. 
I have been more discerning on what topics are 
most impactful and so I think that statisticians need 
to influence scientific thinking and progress in the 
biopharmaceutical industry. Particularly, I learned how 
to think big, start small, and learn fast - our role in 
the industry is to have a broad vision while being 
mindful of how we act on it. For over 5 years I have 
been using a great deal of Bayesian methodology. 
However, I realized that most sample sizes are driven 
by the number of exposures needed to have sufficient 
data to establish safety. Hence the value of Bayesian 
methodology in terms of efficiency in late phases of 
development may not be apparent to encourage a strong 
push for change. However, in areas of unmet need and 
in pediatrics, the use of Bayesian methodology is clear 
because of feasibility and because of ethical principles 
of not having duplicative information to warrant 
translating conclusions from on population to another. 
That situation gave me a better perspective to focus on 
what innovative advances can bring meaningful change 
in policy. In fact, most of these innovative methods 
have been expanded to applications of propensity 
scoring methods to augment clinical trials particularly 
in pediatrics, orphan diseases and unmet medical need 
indications. So even in scientific research and policy, 
the words of Justice Ruth Bader-Ginsburg reverberate 
that “Real change, enduring change, happens one step 
at a time.”
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BIOP Report: COVID-19 pandemic is having significant 
and long-lasting impact on how clinical trials are 
conducted. Meanwhile government, universities 
and many pharmaceutical companies are working 
together to find vaccines and new treatments for 
this disease. Do you have a plan to use the journal 
as a venue to promote the discussion on challenging 
issues arising in clinical trial designs and analyses?

MG: The Statistics in Biopharmaceutical Research 
(SBR) is already having a series of special issues on 
impact of COVID-19 on clinical trials and in COVID-
19 related research. Some of my friends and colleagues 
are already working hard on that area and I am amazed 
at the speed of coordination and implementation.  Two 
of the manuscripts I have been involved in writing will 
be published in that endeavor. Consistent with the spirit 
of collaboration I mentioned previously, I decided not 
to go with another special issue on COVID-19 in JBS 
because it would then be in competition with the SBR 
effort. Instead, any COVID-19 related research identified 
as helpful to the scientific community or related research 
activities will be given priority and expedited review. 
This allows us to publish any research and findings with 
greater speed and agility. 

The main issue with developing drugs for COVID-
19 is speed of innovation. However, many of the tools 
for acceleration have been discussed extensively in 
literature, e.g., adaptive design, data sharing, etc.  What 
is lacking, from a statistical perspective, is on knowledge 
of appropriate endpoints in relation to patient population. 
Hence, COVID-19 disease progression models are needed 
to learn about how to conduct COVID-19 treatment 
clinical trials is important absent Phase 2 trials. Ensuring 
that clinical trials have a common set of data that can help 
inform other development is also important. However, 
currently is there is little data available to assess how 
this can impact speed of development. The best would be 
when data is already out there, what can we learn from it 
so that we can be better prepared should there be another 
catastrophic event of similar nature in the future. 

I do encourage statisticians to contribute to the 
scientific efforts for developing treatments for COVID-
19. I think it is a worthwhile endeavor and reminds us 
how interconnected we are and if we do not collaborate, 
we will be in this situation for a long time. I believe 
this is the best time for science and statistics. In fact, as 

I have mentioned previously - with uncertainty comes 
great innovation. Problems and constraints are backdrops 
for opportunity. As a cheery reminder, Sir Isaac Newton 
produced an unbelievable number of exceptional results 
including seminal experiments on the law of universal 
gravitation while quarantined during the London plague 
of 1665-16663 – though, I believe, he must have been 
curious and persistent even before that. 
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SUMMARY OF AMERICAN STATISTICAL 
ASSOCIATION BIOPHARMACEUTICAL 
SECTION’S VIRTUAL DISCUSSION 
WITH REGULATORS ON TYPE I ERROR 
CONSIDERATIONS IN MASTER PROTOCOLS 
WITH COMMON CONTROL IN ONCOLOGY 
CLINICAL TRIALS
Rajeshwari Sridhara (FDA), Olga Marchenko (Bayer), Qi Jiang (Seagen), Richard Pazdur (FDA), and Bruce Binkowitz (Shionogi)

Master protocols are generally identified as protocols that 
try to answer multiple questions with respect to multiple 
diseases and/or multiple treatments. These protocols have 
been implemented as different types of trials such as bas-
ket trials, umbrella trials and platform trials depending 
on the Master protocol objectives.  Master protocols have 
the potential to accelerate and save resources, particularly 
patient resource, with centralized governance structure, 
data sharing and use of a common control in the develop-
ment of innovative treatments for cancer patients. 

The example that follows exemplifies the necessity for 
a master protocol with a common control which can save 
precious patient resource, offer higher probability for a 
patient of being assigned to an innovative, experimen-
tal treatment and accelerate cancer drug development.  
For example, to evaluate treatment for patients with 
advanced renal cell cancer, five concurrent studies with 
sunitinib as the control treatment were conducted ((1) 
Checkmate 214, (2) Keynote 426, (3) Javelin Renal 001, 
(4) NCT02420821, and (5) NCT02811861 evaluating 
nivolumab, pembrolizumab, avelumab, atezolizumab, 
and lenvatinib, respectively).  A single trial using a mas-
ter protocol evaluating all the 5 treatments with a com-
mon control could have saved patient and other resources 
in this example with shared costs and potentially acceler-
ated time.

Generally, it is understood that in a Master protocol 
the use of a common control can be efficient. However, 
there are differing views regarding adjustment of Type I 
error for the multiple comparisons of different treatments 
to the same control arm in a randomized controlled trial 
utilizing a master protocol.  The American Statistical 
Association (ASA) Biopharmaceutical Section (BIOP) 
worked with Oncology Center of Excellence (OCE), US 
Food and Drug Administration (FDA) and hosted  open 
forum discussion held on October 8, 2020 focusing on 
point and counterpoint regarding the necessity to adjust 
Type I error for multiple hypotheses testing when a com-
mon control is used in a randomized study under a master 
protocol. While there are both single arm and random-
ized trials that can be run under a master protocol, this 
discussion on Type I error consideration was limited to 
randomized control trials.

Oncology drug development is going through revo-
lutionary changes both in terms of type of indications 
and type of drugs and with these changes there are 
increased numbers of smaller molecularly defined subset 
of patients or rare disease groups, unique indications, 
which pose challenges. Many drugs have been approved 
based on single arm trials and smaller number of patients 
based on tumor response.  However, randomized studies 
are the key to ensure that the observed clinical benefit 
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(example: overall survival) and risk are attributable to the 
treatment under consideration. Use of Master protocols 
with a common control can allow the conduct of random-
ized studies in such situations.  

The twenty panelists* for the discussion included 
members of the BIOP Statistical Methods in Oncology 
Scientific Working Group representing pharmaceutical 
companies, representatives from international regulatory 
Agencies (FDA, EMA, HC, PMDA, TGA, and SMC), 
academicians and expert statistical consultants.  In addi-
tion, over 80 members attended the virtual meeting.  
The discussions were moderated by the BIOP Statistical 
Methods in Oncology Scientific Working Group co-
chairs, Dr. Olga Marchenko from Bayer and Dr. Qi Jiang 
from Seagen, and Dr. Rajeshwari Sridhara, contractor 
from Oncology Center of Excellence, FDA.

The two hours discussion was productive and covered 
different scenarios where Type I error adjustment may be 
considered in a master protocol with a common control. 
While there were concerns in specific situations where 
type I error adjustment may be necessary, the panelists 
agreed that adjustment of type I error for multiplicity 
when a common control is used may not be necessary if 
the hypotheses are inferentially independent.  However, 
when some of the hypotheses are inferentially dependent 
such as comparing different doses of the same drug or 
drug combinations with the same components, Type I 
error adjustment could be necessary.  A detailed sum-
mary of the discussions will be published in Statistics in 
Biopharmaceutical Research (SBR) in the near future.

This was the inaugural open forum hosted by ASA 
BIOP to have scientific discussions among diverse stake-
holder group – academicians, international regulators, 
and pharmaceutical companies focused on emerging 
statistical issues in cancer drug development.  We look 
forward to similar open forum discussions in the future 
on a variety of important topics that include statistical 
aspects in cancer drug development involving different 
stakeholders and a multi-disciplinary approach.

*Panelists
• Scott Berry (Berry Consultants)
• Bruce Binkowitz (Shionogi)
• Michael Coory (TGA, Australia)
• Thomas Gwise (FDA)
• Lorenzo Hess (SMC, Switzerland)
• Qi Jiang (Seagen)
• Filip Josephson (EMA)
• Naoto Kotani (PMDA, Japan)
• Nicole Li (Merck)
• Olga Marchenko (Bayer)
• Richard Pazdur (Oncology Center of  

Excellence, FDA)
• Martin Posch (Medical Statistics at the Medical  

University of Vienna)
• Andrew Raven (HC, Canada)
• Mary Redman (Clinical Research Division,  

Fred Hutch)
• Kit Roes (EMA)
• Yuan Li Shen (FDA)
• Richard Simon (Consultant)
• Rajeshwari Sridhara (Contractor, Oncology  

Center of Excellence, FDA)
• Marc Theoret (Oncology Center of  

Excellence, FDA)
• Yevgen Tymofyeyev (Statistics and Decision  

Sciences, Janssen RD).

Disclaimer: The views expressed are the personal 
views of the panelists
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13 BIOP MEMBERS WERE ELECTED TO 
BE ASA FELLOWS IN 2020

Name Affiliation

Chung-Chou H. Chang University of Pittsburgh
William Scott Clark Eli Lilly and Company
Anastasia  Ivanova University of North Carolina-Chapel Hill

Yuan  Ji University of Chicago
Laura Lee  Johnson FDA

Pandurang M. Kulkarni Eli Lilly and Company
Sergei  Leonov CSL Behring

Liang  Li University of Texas MD Anderson Cancer Center
Jason Jinzhong Liao Merck & Co., Inc.
Robert Alan Oster University of Alabama at Birmingham

Yongming  Qu Eli Lilly and Company
Michael  Rosenblum Johns Hopkins University, Bloomberg School of Public Health
Richard Conrad Zink TARGET PharmaSolutions Inc.



BIOPHARMACEUTICAL REPORT FALL 2020 42

WATCH THE 2020

ASA FELLOWS

VIDEO

https://www.youtube.com/watch?v=LyDDUDERMfQ&list=PL9G4n1wtRTDRdEhcQksiEFvz2nppKanWG&index=2
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MINUTES OF EXECUTIVE COMMITTEE 
MEETING (SPRING METING) HELD 
VIRTUALLY ON MARCH 16, 2020
Janelle K Charles (BIOP Secretary, PPD) 

Attendees: Amit Bhattacharyya, Bruce Binkowitz, 
Thomas Birkner, Emily Bulter, Janelle Charles, Kun 
Chen, Freda Cooner, Alex Dmitrienko, Abie Ekangaki, 
Jennifer Gauvin, Xin Huang, Weili He, Stephine Keeton, 
Rakhi Kilaru, Judy Li, Lisa Lupinacci, Ilya Lipkovich, 
Jingyi Liu, Ted Lystig, Elena Polverejan, Veronica 
Powell, Erik Pulkstenis, Jane Qian, Yongming Qu, Lei 
Nie, Steve Novick, Yabing Mai, Peter Mesenbrink, Brian 
Millen, Jonathan Moscovici, Melvin Munsaka, Mark 
Rothman, Kyle Wathen, Xiaofei Wang, Steve Wilson, 
Wei Zhang, Richard Zink

1. Introductions and Welcome 
 Bruce Binkowitz

Bruce provided the opening remarks, attendance was 
recorded, and the meeting was called to order. He 
encouraged the EC to provide feedback about this 
second virtual EC meeting. If agreed, the Manual of 
Operations and Charter will be updated to formalize the 
annual spring virtual meetings. 

He led discussions about potential leadership and 
outreach activities for the Section. Additionally, he 
presented excerpts from the 2020 Section Treasurer 
Guidelines with possible initiatives to benefit members 
when a Section has a large balance for over 3 years (see 
Attachment). He proposed the creation of a temporary 
committee to work with the funding committee to gen-
erate ideas for spending money. The committee, pre-
liminarily named of the “We need to spend our money” 
committee, should report out at the JSM EC Meeting. 
Brian Millen volunteered to serve on this committee. 

Action Item: EC members interested in serving on this 
committee to email Bruce and Janelle.  

2. Secretary’s Report 
 Janelle Charles

Janelle reviewed the pending action items from the 
Transition Meeting minutes. There were no requested 
changes to the minutes.

A motion was made and seconded to approve the EC 
Meeting minutes.

3. Treasurer’s Report 
 Jane Qian

Jane presented the 2019 year-end report and the 2020 
budget; see Attachment. She noted that the planned 
spending for the 40th Anniversary Committee was not 
included in the 2020 budget.

A motion was made and seconded to approve the budget.  

4. Chair-Elect Report 
 Weili He

Weili informed that Bo Huang (Pfizer) and Gene Pen-
nello (FDA) will be the 2021 Workshop Co-chairs and 
presented the other 2021 appointments to date; see 
Attachment. She noted that Lisa Lupanacci will be the 
Chair of the Leadership in Practice Committee and not 
Abie Ekangaki as reported on the Attachment. All the 
remaining appointments are to be confirmed during the 
JSM EC Meeting. 

5. Past-Chair Report 
 Richard Zink

Richard welcomed the newly elected EC members and 
thanked the outgoing members for their service. He pre-
sented the open positions for the 2021 elections as fol-
lows: Chair-Elect, Publication Officer, Program Chair 
Elect, and Council of Section Representative. Members 
were asked to contact Richard if interested or have rec-
ommendations for the election slate. 

6. Funding Committee 
 Richard Zink 

Richard informed that the Funding Committee has pro-
vided funding in amount of $200 for the Meeting within 
a Meeting that provides statistical training at JSM 
for high school and middle school teachers. He also 

https://higherlogicdownload.s3.amazonaws.com/AMSTAT/fa4dd52c-8429-41d0-abdf-0011047bfa19/UploadedImages/BIOP_Exec_Committee/2020-10/BIOP_EC_Spring_Meeting_2020_Final.pptx
https://higherlogicdownload.s3.amazonaws.com/AMSTAT/fa4dd52c-8429-41d0-abdf-0011047bfa19/UploadedImages/BIOP_Exec_Committee/2020-10/BIOP_EC_Spring_Meeting_2020_Final.pptx
https://higherlogicdownload.s3.amazonaws.com/AMSTAT/fa4dd52c-8429-41d0-abdf-0011047bfa19/UploadedImages/BIOP_Exec_Committee/2020-10/BIOP_EC_Spring_Meeting_2020_Final.pptx
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informed that there is a Beyond AP Statistics Workshop 
also held at JSM. 

He proposed that annual funding be provided to sup-
port registration for these meetings. The EC discussed 
that the funding would be offered in the amount of 
$2500 with the option that the organizers may submit 
additional request if more funds are needed. 

A motion was made and seconded to approve funding 
in the amount of $2500 annually. 

Action Items: 

1. Jane to add this funding as a line item to the 
budget. 

2. Richard will contact Anna Nevius, organizer for 
the two meetings to inform of this funding and 
any follow-up actions.  

7. 40th Anniversary Committee 
 Jennifer Gauvin

Jennifer presented the members of the Committee and 
activities being planned for the 40th anniversary cel-
ebrations; see Attachment. The logo competition, leg by 
Meg Gamalo-Siebers, is expected to start by Fall 2020. 
Jennifer also summarized plans for industry sponsor-
ship and advertisement. The budget proposal will be 
presented at the JSM EC Meeting. 

The EC discussed ideas for engaging the Program 
Chair, Workshop Co-chairs, and Section Chair planning 
or executing the 40th anniversary activities in 2021. 
Jennifer noted that these are still being discussed within 
the Committee. The EC also discussed that logistical 
arrangements, including space reservations and con-
tracts, should be confirmed in advance; particularly, for 
the Workshop. 

Action Item: Jennifer to follow-up with Kristin 
Mohebbi (or Kathleen Wert) at ASA for logistical plan-
ning for the Workshop. 

 
8. Membership Committee 
 Richard Zink for Kun Chen

The Membership Committee is developing the survey 
with the plan to disseminate in Summer 2021. The 
Committee plans to publish the survey results in the 
BIOP Report in Fall 2021. The survey is usually admin-
istered every three years.

The EC discussed the possibility of having the survey 
administered earlier than summer in 2021 to capture 
results prior to the 40th anniversary activities. 

Action Item: Richard to follow-up with the Member-
ship Committee about the feasibility for earlier admin-
istration of the survey. 

9. Fellows Committee 
 Ilya Lipkovich

Ilya presented the current membership of the Fellows 
Committee and summarized the goals of the commit-
tee; see Attachment. The Committee will prepare an 
article about the ASA Fellows nomination process and 
testimonials from past ASA Fellows. The article will 
be published in the Spring Issue of the BIOP Report. 
A follow-up webinar on the “best practices” for the 
ASA Fellows nomination process is tentatively planned 
in August-September 2020. He informed that Stephen 
Ruberg and Christy Chuang-Stein were invited speakers. 

The EC discussed the possibility establishing a 
“hot-line” for potential nominees to seek assistance in 
preparing their dossiers or reviewer pool for sponsors to 
gain feedback in preparing sponsorship packages. Illya 
noted that the Committee is continuing to investigate 
the potential challenges of a “hot-line”, including limit-
ing the number of dossiers sent for review as well as 
maintaining confidentiality of documents.

10. ASA BIOP Regulatory-Industry   
 Statistics Workshop
 2019 Workshop Updates 
 Judy Li and Renee Rees

Renee provided highlights and lessons learnt from the 
2019 Workshop: “From Small Data to Big Data, From 
RCT to RWE, the Impact of Statistics”; see Attachment 
1. She presented recommendations to the future plan-
ning committees, which included to explore opportuni-
ties to increase check-in efficiency and to find optimum 
time for taking photos of the student travel grant win-
ners to avoid overlap with the poster session. 

The EC discussed the advertising, process, and 
review of the submissions for the Statistics in Biophar-
maceutical Research (SBR) Special Issue. Judy and 
Renee informed they use an objective evaluation pro-
cess and that the process is time consuming to evaluate 
the submissions. 

https://higherlogicdownload.s3.amazonaws.com/AMSTAT/fa4dd52c-8429-41d0-abdf-0011047bfa19/UploadedImages/BIOP_Exec_Committee/2020-10/BIOP_EC_Spring_Meeting_2020_Final.pptx
https://higherlogicdownload.s3.amazonaws.com/AMSTAT/fa4dd52c-8429-41d0-abdf-0011047bfa19/UploadedImages/BIOP_Exec_Committee/2020-10/BIOP_EC_Spring_Meeting_2020_Final.pptx
https://higherlogicdownload.s3.amazonaws.com/AMSTAT/fa4dd52c-8429-41d0-abdf-0011047bfa19/UploadedImages/BIOP_Exec_Committee/2020-10/BIOP_EC_Spring_Meeting_2020_Final.pptx
https://higherlogicdownload.s3.amazonaws.com/AMSTAT/fa4dd52c-8429-41d0-abdf-0011047bfa19/UploadedImages/BIOP_Exec_Committee/2020-10/BIOP_EC_Spring_Meeting_2020_Final.pptx
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Action Item: Renee and Judy to contact Weili and 
Bruce after reviews are completed if they would like to 
provide updates for process improvements or lessons 
learnt at the JSM EC meeting. 

2020 Workshop Updates 
Yabing Mai and Thomas Birkner

Yabing provided an update on that the planning is 
on track for the 2020. They are working closely with 
ASA for any potency contingency planning due to the 
coronavirus. He summarized the planned sessions to be 
included in the 2020 program; see Attachment 1. The 
program will include BIOP involvement from the Lead-
ership in Practice Committee, Mentoring Committee, 
and the Real World Evidence Scientific Working Group 
Committee. 

11. Best Contributed Paper Award 
 Freda Cooner

Freda presented the voting results and six award win-
ners in 2019; see Attachment 1. Four out of the six 
winners accepted invitations to present a BIOP webinar. 
To date, Devan Mehrotra has won 9 awards and Brian 
Wiens 3 awards. 

The EC discussed the current Hall of Fame process, 
which stipulates that once an individual wins 10 awards 
they enter into the Hall of Fame and are not eligible for 
future best paper awards. EC members shared concerns 
that ineligibility to win future awards may discourage 
participation. It was noted that, in general, JSM pre-
sentations are not solely given with intent of winning 
an award.

Action Item: Freda and Bruce to discuss the Hall of 
Fame process and update the EC at a future meeting; 
particularly whether awards may be won after an indi-
vidual enters the Hall of Fame. 

Post-meeting Note: Freda and Ted met with the Core 
EC following the meeting. The following decisions 
were made: 

• There will be no “Hall of Fame” award based on 
a cumulative amount of awards. There will be no 
exclusion from winning based on the number of 
previous awards that a presenter has won.

• There should be recognition of best Contributed 
Paper winners, ideally annually in the JSM pro-
gram. The Best Contributed Paper Award Com-
mittee to discuss how to do this for BIOP as a 
first step, and report back to EC (at JSM meeting 
or transition meeting). If a method of recognition 
settled and agreed, this can be included in the 
Manual of Operations revision in 2020.

12. Leadership in Practice Committee  
 (LipCom) - Lisa Lupanacci

Lisa introduced members of the Committee and 
reminded the EC of the goals of the LipCom. She 
informed of the planned 2020 activities, which included 
co-hosting a leadership panel discussion session and a 
half-day leadership workshop. Additionally, plans are 
underway to collaborate with Mentoring Committee for 
efforts like podcasts about mentoring, etc.

The EC discussed encouraged LipCom to consider 
possibility of hosting a separate leadership workshop 
in the future. 

13. Non-Clinical Biostatistics Working Group 
 Xin Huang 

See Attachment 1 for details. 

14. Program Chair Report 
 Stephine Keeton

Stephine reported that there has been an increase in the 
number of session proposals. For the invited program 
there were 30 invited session proposals, of which, 5 
were selected for JSM 2020. She noted that one of the 
invited sessions will be hosted by the Real World Evi-
dence Scientific Working Group. See Attachment 1 for 
more details.

The EC discussed opportunities to engage students in 
the round table sessions, e.g. advertising through aca-
demic email lists. It was noted that students may need 
funding to pay for round table attendance. Additionally, 
EC members suggested that a mentoring roundtable 
could be a topic of interest to students.

Action Item: LipCom and the Mentoring Committee 
to collaborate on round table discussions or activities to 
engage students.   
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15. Outreach and Collaboration Committee 
 Amit Bhattacharyya

Amit shared an opportunity for BIOP to collaborate with the 
Section on Teaching Statistics. The content may be tailored 
to suit topics of interest the BIOP members. The Committee 
to meet with the Section on Teaching and follow-up with the 
EC with more information at a future meeting. 

He informed of ongoing discussions with PSI for 
hosting joint PSI/BIOP webinars. One such webinar that 
is being developed focuses on regulatory perspectives 
applicable to United States and Europe. 

He also presented a proposal by the Bay area Biotech-
pharma Statistical Workshop (BBSW) to organize and 
co-host a mini-symposium on November 4 2020 with 
BIOP.  The proposal is for participation from BIOP and 
not for any financial support for this event. BBSW will 
provide the financial and logistical management on this 
event.  See Attachment 1 for more details. The BBSW 
would like to have two representatives from BIOP to join 
a four-member organizing committee. 

Amit will be passing leadership of this committee to 
Matilde and other members in the next year. 

A motion was made and seconded to organize and co-
host the mini-symposium. 

Action Item: EC members to contact Amit if inter-
ested in participating in the mini-symposium. Amit to 
follow-up with Matilde for possible FDA participant 
to represent BIOP on the organizing committee for this 
mini-symposium.

16. Mentoring Committee 
 Bruce Binkowitz for Juliet Ndukum

Bruce presented the recent and future activities of 
the Mentoring Committee; see Attachment 1. The EC 
discussed opportunities for providing more technical 
mentoring and possibility for scientific working group 
co-chairs or members to serve as mentors. 

Action Item: Wei Zhang to discuss with Jennifer Gauvin 
and Jerry Wang, co-chairs of the Scientific Working 
Group (SWG) Committee, the idea of engaging the 
SWGs in the mentoring activities and formalize a pro-
posal for discussion at a future EC meeting. 

17. Best Student Paper Award 
 Haoda Fu

There were no updates presented. 

18. Scholarship Award 
 Brian Millen

Brian summarized the applications received to date; see 
Attachment 1 for details. He noted that the number of 
applicants was reduced from last year. The Scholarship 
Award Committee will investigate methods to improve 
application numbers in the next year. 

19. Contributed Posted Award 
 Jingyi Liu

Jingyi informed that he will be rotating off the com-
mittee and Bo Huang will chair this committee. New 
members will be identified at a future EC members. 
From JSM 2019, there are 3 awardees and 2 honorable 
members. The committee is awaiting confirmations if 
all winners will present at JSM 2020. Poster submis-
sions for this year are ongoing. 

20. Scientific Working Groups 
 Jennifer Gauvin and Jerry Wang

Jennifer summarized the SWG Health Check reports; 
see Attachment 1 and Attachment 2. She informed there 
were no updates progress updates provided from the 
Re-randomization SWG. The EC discussed process for 
disbanding inactive SWGs and whether this information 
should be added to the Manual of Operations. The EC 
also discussed that possibility to have term limits for 
SWGs wherein a member with the technical expertise 
may be eligible to become chair of an SWG. 

Action Items: 

1. Jennifer and Jerry to update at a future EC meet-
ing proposed guidelines for disbanding an SWG 
that is inactive. 

2. Bill Wang to discuss with Jennifer and Jerry the topic 
of term limits for update at a future EC meeting. 

21. Publications/Communications Update 
 Yongming Qu, Wei Zhang, Xiaofei Wang,  
 Richard Zink, Jonathan Moscovici. 

See Attachment 1 for details. 

22. Closing 
 Janelle Charles, Bruce Binkowitz

Due the technical issues, the meeting was prematurely ended, 
and the review of action items was completed by email. 
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MINUTES OF EXECUTIVE COMMITTEE 
MEETING (JSM MEETING) HELD 
VIRTUALLY ON AUGUST 3, 2020
Janelle K Charles (BIOP Secretary, PPD) 

Attendees: Amit Bhattacharyya, Hiya Banerjee, Bruce 
Binkowitz, Thomas Birkner, Emily Butler, Janelle 
Charles, Kun Chen, Freda Cooner, Alex Dmitrienko, 
Abie Ekangaki, Jennifer Gauvin, Margaret Gamalo-
Siebers, Weili He, Stephine Keeton, Rakhi Kilaru, Lisa 
Lupinacci, Ilya Lipkovich, Jingyi Liu, Ted Lystig, Elena 
Polverejan, Veronica Powell, Jane Qian, Yongming Qu, 
Lei Nie, Steve Novick, Yabing Mai, Peter Mesenbrink, 
Brian Millen, Jonathan Moscovici, Melvin Munsaka, 
Matilde Sanchez-Kam, Kyle Wathen, Xiaofei Wang, 
Lanju Zhang, Wei Zhang, Richard Zink

1. Introduction and Welcome 
 Bruce Binkowitz

Bruce welcomed the EC to the first ever virtual 2020 
JSM EC meeting. He reminded the EC of the upcoming 
virtual Open JSM Business Meeting and virtual Transi-
tion meeting in September. Attendance was recorded 
and the meeting was called to order.  

2. Secretary’s Report 
 Janelle Charles

Janelle reviewed the pending action items from the 
2020 Spring EC Meeting minutes. The EC noted a cor-
rection to the minutes was needed to remove the named 
Chair of the Scholarship Committee as that decision had 
not been made at the Spring meeting.

A motion was made and seconded to approve the EC 
Meeting minutes with the correction.

Post-Meeting Note: The final 2020 Spring EC Meeting 
minutes was circulated to the EC after the meeting and 
saved to the Google Drive. 

3. Treasurer’s Report 
 Jane Qian

Jane presented the budget for the period ending June 
30, 2020 showing a balance of approximately $390,000; 
see Attachment. She noted that more information of the 
funds needed for the 40th Anniversary Committee was 
to be obtained for inclusion in the 2021 budget proposal. 

4. Chair-Elect Report 
 Weili He

Weili presented the incoming BIOP Elected Officers 
from the 2020 ASA elections: Alan Hartford (Chair-
Elect), Freda Cooner (Program-Chair Elect), Inna 
Perevozskaya (Secretary), and Mark Levenson (Coun-
cil of Sections Representative). She also presented the 
committee appointees for 2021; see Attachment.  

5. Past-Chair Report 
 Richard Zink

Richard presented the open positions for the 2021 
elections as follows: Chair-Elect, Publication Officer, 
Program-Chair Elect, and Council of Section (CoS) 
Representative. Members were asked to contact Richard if 
interested or have recommendations for the election slate. 

He informed EC that the Manual of Operations was 
available review and comments; see Attachment for 
Google Drive link to document. EC members may 
provide comments as tracked changes directly on the 
document or emailed to Richard at richard.c.zink@
gmail.com. 
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6. Funding Committee 
 Richard Zink 

Richard informed that there have been no new funding 
requests since the 2020 Spring EC Meeting. 

7. Best Student Paper Award 
 Lanju Zhang

Lanju presented the four award winners (3 monetary 
awardees and one honarable mention); see Attachment. 
Richard reminded that the Student Award page on the 
BIOP website needs to be updated in the fall for the 
upcoming paper submissions period.

Action Item: Lanju to send all updates for the website 
to Steve Novick, webmaster, for posting.  

8. Non-clinical Biostatistics (NCB)   
 Working Group - Steve Novick

Steve informed the EC of the five workstreams within 
the NCB Working Group; see Attachment. Among these 
workstreams, the non-clinical p-value workstream is 
preparing a manuscript focused on p-values as pertains 
to non-clinical research. This workstream is chaired 
by Stan Altan and the manuscript is expected to be 
published in the BIOP Report in Q4 2020. He also 
summarized the activities of the non-clinical Bayesian 
workstream. Steve suggested that the incoming Pro-
gram Chair solicit participation from the NCB for next 
year’s JSM Program.

He reminded that the 2021 NCB Conference will 
be held at Rutgers University in 21-23 June 2021 with a 
theme of Nonclinical Statistics in the Age of Data Science. 

The EC discussed that Peter Mesenbrink is also 
exploring the p-value topic, so there is a potential to col-
laborate with the NCB p-value workstream for upcom-
ing manuscripts in the BIOP Report. 

Action Item: Steve to connect Peter Mesenbrink with 
Stan Altan.

9. Mentoring Committee 
 Sourav Santra

Sourav presented the feedback from the mentoring 
committee survey and the upcoming activities in 2020-
2021; see Attachment. He noted that there is a need for 

5 more mentors to participate in the 2020-2021 Mentor-
ing Program. 

He informed that the Mentoring Committee will 
collaborate with the Leadership in Practice Committee 
(LipCom) to host a podcast series targeted to raise the 
awareness of mentoring. 

Action Items: 
1. EC members who are interested in mentoring are 

encouraged to reach out to Sourav.
2. Bruce to announce opportunity for mentors at the 

JSM Open Business Meeting. 

10. Fellows Committee 
 Ilya Lipkovich

Ilya presented the current membership of the Fellows 
Committee and summarized the activities of the com-
mittee; see Attachment. Brenda Crowe will serve as 
the Fellows Committee Chair. He presented the BIOP 
members that will be awarded as ASA Fellows this year.

The Committee published an article comprising a 
collection of reflections by members of the ASA Fel-
lows Committee, nominators, and recent nominees in 
the Summer Issue of the BIOP Report and June issue 
of Amstat news. A follow-up webinar on the “best prac-
tices” for the ASA Fellows nomination process will be 
held on 17 September 2020. He informed that Stephen 
Ruberg, Paul Gallo, Ivan Chan and Christy Chuang-
Stein were invited speakers. 

Ilya informed that the Committee is planning to initi-
ate a working group of experienced sponsors to perform 
brief reviews of nomination dossiers. 

Bruce congratulated Richard Zink and Yongming Qu 
new ASA Fellows. 

Action Item: EC members interested in serving on the 
Fellows Committee to contact Ilya Lipkovich. 

11. Outreach and Collaboration Committee 
 Michelle Zhang and Matilde Sanchez-Kam

Michelle and Matilde summarized the upcoming activi-
ties of the Committee; see Attachment. She informed 
of ongoing collaborations with PSI for hosting joint 
PSI/BIOP webinars. One such webinar will be held in 
November 2020 on the topic of estimands. 
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12. 40th Anniversary Committee 
 Richard Zink and Lisa Lupinacci

Lisa summarized the activities being planned for the 
40th anniversary celebrations; see Attachment. The 
Committee has developed a postcard that with ‘Save 
the Date’ that will be included in the 2020 Regulatory 
Industry Statistics Workshop package. She noted that 
planning activities at upcoming conferences is difficult 
considering the coronavirus situation. She mentioned 
that the Committee is considering session proposals for 
JSM and the Workshop. 

Richard informed that after the Workshop he will 
meet Amy Farris from ASA to discuss sponsorship 
opportunities for the 40th anniversary celebrations. 

The EC discussed whether a professional designer 
could be contracted to update the BIOP logo as part of 
the 40th anniversary activities. Bruce noted that this 
may be incorporated into the budget proposal from the 
40th Anniversary Committee. Yabing Mai informed that 
a spot has been reserved for an activity associated with 
40th anniversary celebration at the virtual happy hour at 
this year’s Workshop. 

Action Item: 

1. EC members interested in volunteering for the 40th 
anniversary to contact Meg Gamala-Siebers. Weili 
will provide Meg with the BIOP volunteer list.  

2. Yabing will provide details to the 40th Anniversary 
Committee for hosting an activity at this year’s vir-
tual happy hour.

3. Lisa will send the postcard to Bruce to share at the 
JSM Open Business Meeting. 

13. 2020 ASA BIOP Regulatory-Industry  
 Statistics Workshop 
 Yabing Mai and Thomas Birkner 

Yabing and Thomas updated the EC on the status of plan-
ning for the 2020 Workshop, which will be held virtually 
for the first time this year. The theme for this year’s 
Workshop is Lead and Impact: Turning Innovation into 
Practice. They presented the highlights from this year’s 
program, which will include a virtual happy hour; see 

Attachment. There will be free short courses: one for 
causal inference and one for complex innovative designs. 

There were approximately 650 registrants as of 31 
July 2020 with a break-even target of 800 registrants. 
All registrants will receive a care package delivered 
by mail. Additionally, Yabing and Thomas informed 
that approximately $40,000 had been received from 
sponsorships, including six principal sponsorships from 
AbbVie, Amgen, Covance, Merck, Penfield and Novar-
tis. The EC discussed that there might be some surplus 
from sponsorships; however, the virtual platform used 
for hosting the Workshop costed about $70,000. Any 
surplus from the Workshop will be split between ASA 
and BIOP. 

Thomas and Yabing thanked the EC for all the sup-
port for the Workshop.

14. Best Contributed Paper Award Committee 
 Freda Cooner

Freda presented the link to the online evaluation form 
for this year’s voting. There are 17 topic-contributed 
and 14 paper-contributed sessions; see Attachment. She 
informed the EC of the six award winners from 2019. 

She also presented ideas being explored by the com-
mittee, including proposal for roundtable sessions with 
the award winners, footnotes in JSM program book to 
recognize past winners, 1-1 mentorship for presentation 
skills, short courses or sessions to improve communication. 

Action Item: The Committee to formulate proposal for 
engaging past winners to present at a future EC meeting. 

15. Council of Section Representative 
 Ted Lystig and Brian Millen

Ted presented updates from the ASA Council of Sec-
tions governing board meetings and upcoming activi-
ties that may be of interest to BIOP; see Attachment. 
The BIOP Charter is up for revision in 2021. A few key 
points for revision include the timing of meetings linked 
to ENAR and voting by ad hoc versus elected members.  
The revised Charter will first be reviewed and approved 
by the EC before voted on by the BIOP membership 
during the 2021 ASA election period. Additionally, 
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BIOP is eligible to present the ASA Award in 2021. The 
EC discussed that a committee needs to be formed to 
establish criteria for selecting the award winner. 

Ted and Brian informed that the ASA COSGB is 
collecting feedback on improvements for remote tools, 
ASA website. 

Action Items: 

1. CoS representatives to provide proposed updates 
to the BIOP Charter as well as nomination process 
for ASA award outstanding section service for EC 
review at the Transition EC meeting. Aim to pro-
vide 1-2 weeks prior to meeting for advance review.

2. EC members to provide feedback to CoS represen-
tatives of any challenges accessing remote tools 
(e.g. WebEx) or with the ASA website.

3. Bruce Binkowitz to add agenda item for EC Tran-
sition Meeting for detailed discussion about mod-
ernizing the ASA/BIOP webpages. BIOP CoS 
representatives can share this feedback from this 
discussion to ASA COSGB. 

16. Scholarship Award Committee 
 Brian Millen

Brian presented the committee members and scholar-
ship award winners; see Attachment. 

17. Committee to Address Excess BIOP 
Cash on Hand - Brian Millen

Brian presented the initial membership and impor-
tant elements of the committee’s responsibilities; see 
Attachment. The proposed name is the Next Generation 
Stewardship Committee. The Committee is expected to 
bring forward spending proposals at least annually to 
the EC for vote. 

A motion was moved and seconded for the creation 
of the committee. The Committee details to be added to 
the Manual of Operations. 

Action Item: Weili to add the Next Generation Stew-
ardship Committee to the committee list and coordinate 
with Steve for updates to the webpage.

18. Leadership in Practice Committee 
(LipCom) - Abie Ekangaki

Abie presented the committee members and provided 
updates on the committee activities; see Attachment. 
The activities include a half day interactive leadership 
workshop to be held at the 2020 Regulatory Industry 
Statistics Workshop. He informed that LipCom is col-
laborating with the Mentoring Committee to host a 
mentoring podcast series that will include interviews 
with mentee-mentor pairs. The Committee is exploring 
other podcasts ideas; Peter Mesenbrink informed that 
he has a podcast on soft skills for statisticians and sug-
gested this may be added to the LipCom podcast series. 
Additionally, he informed that the LipCom website was 
being developed. 

The EC discuss that the incoming Chair-Elect, Alan 
Hartford, will need to appoint a new LipCom member. 

Action Item: Abie Ekangaki and Peter Mesenbrink to 
discuss potential collaboration 
on leadership podcast and update at future EC meeting.  

19. Program Chair Report 
 Stephine Keeton

Stephine reported that there were 30 invited session 
proposals, of which 5 were sponsored by BIOP and 9 
co-sponsored by BIOP. She informed that with JSM 
being virtual the speed sessions had been removed 
from the program. She presented the 2020 virtual JSM 
updates; see Attachment. 

20. Scientific Working Groups 
 Jennifer Gauvin and Jerry Wang

Jennifer informed there have been no new updates 
or proposals for new scientific working groups. She 
reported by Yeh-Fong Chen from the FDA had interest 
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in revamping the re-randomization working group. The 
EC discussed that if there is an option to revamp a SWG 
then the criteria for decommissioning an inactive work-
ing group also needs to be established. This topic will 
be revisited at a future EC meeting.   

Action Items: 

1. Scientific Working Group (SWG) Committee to 
work with Yeh-Fong Chen to formalize proposal 
for Re-randomization SWG and provide proposal 
to EC for review in advance of Transition EC meet-
ing. SWG Committee will also work on process for 
decommissioning inactive SWGs for review at the 
Transition EC Meeting. Aim to provide 1-2 weeks 
prior to meeting for advance review.

2. Bruce Binkowitz to follow-up with Bill Wang 
regarding the term limit for SWG members.

21. Membership Committee 
 Kun Chen

Kun presented the members of the Membership Com-
mittee and the plans for accelerating the timeline 
to provide results from the membership survey; see 
Attachment. This accelerated timeline means that the 
survey results will be disseminated in April-May 2021 
and available for the 40th anniversary celebrations. 

A motion was moved and seconded to approve the 
accelerated timeline for the membership survey activities.

22. Contributed Posted Award 
 Jingyi Liu

See Attachmentt for details.

23. Publications/Communications Update 
 Yongming Qu, Wei Zhang, Xiaofei Wang,  
 Richard Zink, Jonathan Moscovici. 

See Attachment for details. 

Wei informed that there were no webinars planned 
from July to September. 

Richard summarized the podcasts planned for 2020. 
The EC discussed the requests to have podcasts tran-
scribed. Richard to explore these costs and update at a 
later EC meeting. 

Steve informed of the major updates to the web-
page, including details for the 2021 NCB Conference 
and content for the Statistical Methods in Oncology 
Scientific Working Group. He raised concerns about 
use of outdated web-building tools. The EC discussed 
whether the upgrades for the web tools could be funded 
by BIOP since the website is a micro-site housed within 
the ASA webpage. The EC discussed that an approach 
may involve BIOP providing the specifications to ASA 
for the web improvements. 

Action Item: COS representatives to share feedback on 
the outdated web tools to the ASA COSGB. 

24. Any Other Business and Action  
Item Review

Bruce informed the EC that Jiajun Liu has been appointed 
as the BIOP Survey Monkey manger to oversee the 
license and maintenance of the Survey Monkey account. 

Janelle reviewed the major action items and informed 
that the complete list of action items will be emailed 
after the meeting.

25. Closing 
Bruce Binkowitz

Bruce thanked EC members for their participation and 
the meeting was adjourned.
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CONFERENCES

2021 Joint Statistical Meeting
The Joint Statistical Meetings (JSM) is the largest gath-
ering of statisticians and data scientists in North Amer-
ica, and will be held at Seattle, Washington in August 
7-12, 2021. JSM 2021 covers topics ranging from sta-
tistical applications to methodology and theory to the 
expanding boundaries of statistics, such as analytics and 
data science.  JSM also offers a unique opportunity for 
statisticians in academia, industry, and government to 
exchange ideas and explore opportunities for collabora-
tion. Beginning statisticians (including current students) 
can learn from and interact with senior members of the 
profession. More information can be found at https://
ww2.amstat.org/meetings/jsm/2021.

2021 ASA Biopharmaceutical Section 
Regulatory-Industry Statistics Workshop
The ASA Biopharmaceutical Section Regulatory-Indus-
try Statistics Workshop is sponsored by the ASA Bio-
pharmaceutical Section in cooperation with the FDA 
Statistical Association.  The conference lasts two days, 
with invited sessions co-chaired by statisticians from 
industry, academia, and the FDA. In addition, short 
courses on related topics are offered the day prior to 
the workshop.  The workshop is planned to hold in 
September 21–23, 2021, Rockville, MD. More informa-
tion can be found at https://ww2.amstat.org/meetings/
biop/2021/.

Bay area Biotech-pharma Statistical 
Workshop on COVID-19

Organizer: Bay area Biotech-pharma Statistical Workshop

Date: November 5, 2020

Theme: Balancing Speed and Evidence in Developing 
COVID-19 Therapies

More information can be found at https://www.bbsw.
org/symposium-2-nov-5.

Seattle 

August 7–12
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