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Butzin-Dozier Z, Ji Y, Wang LC, Anzalone AJ, Hurwitz E, Patel RC, van der Laan MJ, Colford JM Jr, Hubbard AE. Causal
Inference via Electronic Health Records in the National Clinical Cohort Collaborative: Challenges and Solutions in Long
COVID Research. medRxiv. 2025 Jun 11; PubMed Central PMCID: PMC12155030.
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Central PMCID: PMC11527044.

. Butzin-Dozier Z, Ji Y, Deshpande S, Hurwitz E, Anzalone AJ, Coyle J, Shi J, Mertens A, van der Laan MJ, Colford JM Jr,
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sanitation, handwashing, and nutritional interventions can reduce child antibiotic use: evidence from Bangladesh and Kenya.
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Position Title: Assistant Professor

Organization and Location: Stanford University School of Medicine, Department of Pediatrics, Division of Clinical Informatics,
Stanford, California, United States

Personal Statement

I am an Assistant Professor at Stanford University School of Medicine with a joint appointment in the Department of Pediatrics,
Division of Clinical Informatics, and the Department of Medicine, Division of Computational Medicine. I am an expert in applying
causal inference and machine learning methods to observational electronic health record (EHR) data.

As the principal investigator of this KO1 award, I am responsible for ensuring that all training goals and research aims are met in a
timely manner. I have made substantial progress during the first year of this award: I published two first-author papers in BMC
Medicine and JMIR Public Health and Surveillance, submitted three additional first-author manuscripts currently under peer review,
and delivered four invited presentations to national audiences. My work was recognized as the NCATS Clinical and Translational
Sciences Awards spotlight article of the month in September 2024.

I completed my postdoctoral training in the Division of Biostatistics at the UC Berkeley School of Public Health under Professors Alan
Hubbard and Jack Colford. My experience with advanced biostatistical and causal inference methods, infectious disease epidemiology,
and the National Clinical Cohort Collaborative (N3C) makes me uniquely qualified to conduct this research. I received my Ph.D. in
Epidemiology and MPH in Epidemiology and Biostatistics from UC Berkeley. My work applies Targeted Machine Learning
methodology, which is a method of applied machine learning for causal inference, to data from N3C in order to evaluate determinants
of long-term sequelae of viral infection.

In addition, my research evaluates drivers of WASH intervention effectiveness and developmental outcomes for children in
Bangladesh. I have developed expertise in the application of advanced study design and analysis methods to facilitate robust causal
inferences in observational settings. I have situated myself between cutting-edge developments in analytic methods and urgent
infectious disease research that seeks to answer pressing clinical and epidemiologic questions. My previous research and training have
prepared me to connect innovations in biostatistical methodology with these high-impact applications, which will apply to infectious
disease epidemiology more broadly.

Honors

2024 UC Berkeley School of Public Health Committee on Teaching Excellence Honoree, UC Berkeley School of Public
Health

2023 Placed third in the NIH Long COVID Computational Challenge for building an ensemble machine learning model
to predict individual risk of Long COVID diagnosis, Long COVID Computational Challenge (sponsored by the
National Institutes of Health)

2023 Mentor's Choice and Community Choice Award for Outstanding Research Proposal, Biomedical Data Science Lab

2020 - 2022 Marcus Foster Education Institute Graduate Fellowship for Research on Equity in Education, Marcus Foster
Education Institute

2019 Center for Latin American Studies Field Research Grant, UC Berkeley Center for Latin American Studies

2019 - 2020 Foreign Language and Area Studies (FLAS) Academic Year Fellowship for Portuguese language and Latin

American area studies, US Department of Education
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1. My primary research contribution is the development and application of Targeted Machine Learning methods to large-scale
electronic health record data in N3C to evaluate long-term sequelae of viral infection. I led a study evaluating the relationship
between SSRI use during acute viral infection and subsequent post-viral conditions among patients with depression, finding
that SSRI use was associated with a lower risk of post-viral conditions compared to non-use — providing support for SSRIs as
a preventive intervention and for the hypothesis that serotonin is a mechanistic biomarker of post-viral pathophysiology (BMC
Medicine, 2024). I led a 10-member team in an NIH-sponsored machine learning competition, where we built an ensemble
machine learning model using Super Learner to predict individual risk of post-viral conditions, achieving an AUC of 0.95 and
placing third; I published this work in JMIR Public Health and Surveillance (2024), which was recognized as the NCATS
CTSA spotlight article of the month. I am additionally developing methods for causal inference in EHR data, including a
manuscript under review at BMC Medical Research Methodology on analytic challenges in N3C, and contributing to statistical
theory through work on the Highly Adaptive LASSO under review at the Journal of Machine Learning Research.

2. Thave led and supported research through the WASH Benefits Bangladesh study, which randomized pregnant mothers in rural
Bangladesh to receive water, sanitation, hygiene, and nutrition interventions and prospectively monitored child health and
development. I led a study evaluating the relationship between a broad panel of child stress biomarkers and child development,
where we found that stress biomarkers from the hypothalamic-pituitary-adrenal access were most associated with child
developmental status (accepted for publication by Psychoneuroendocrinology).

3. Ring trial design: My previous work evaluated an underutilized trial design, the ring trial design, which may be useful in
disease settings with high spatiotemporal clustering. I conducted a systematic review to evaluate the merits and drawbacks of
this design, previous uses of rings in trials and interventions, and potential applications of this design in the future.

4. My early work developed a novel method to assess veterinary antibiotic use, a simulated client method, which may be
generalized to other research that aims to assess authentic veterinary salesperson behavior. Furthermore, this research
evaluated antibiotic recommendation practices by veterinary salespeople in rural Ecuador.

5. Tsupported a project evaluating the relationship between a caregiver intervention (Attachment and Biobehavioral Catchup) and
child stress in a sample of children involved with child protective services. We found that children living with caregivers who
received the Attachment and Biobehavioral Catchup demonstrated a less blunted cortisol response than children living with
caregivers who did not receive this intervention, providing support for the effectiveness of this intervention with respect to
child stress.
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         ABSTRACT
          Post-acute Sequelae of COVID-19 (PASC), also known as Long COVID, is a broad grouping of a range of long-term symptoms following acute COVID-19 infection. An understanding of characteristics that are predictive of future PASC is valuable, as this can inform the identification of high-risk individuals and future preventative efforts. However, current knowledge regarding PASC risk factors is limited. Using a sample of 55,257 participants from the National COVID Cohort Collaborative, as part of the NIH Long COVID Computational Challenge, we sought to predict individual risk of PASC diagnosis from a curated set of clinically informed covariates. We predicted individual PASC status, given covariate information, using Super Learner (an ensemble machine learning algorithm also known as stacking) to learn the optimal, AUC-maximizing combination of gradient boosting and random forest algorithms. We were able to predict individual PASC diagnoses accurately (AUC 0.947). Temporally, we found that baseline characteristics were most predictive of future PASC diagnosis, compared with characteristics immediately before, during, or after COVID-19 infection. This finding supports the hypothesis that clinicians may be able to accurately assess the risk of PASC in patients prior to acute COVID diagnosis, which could improve early interventions and preventive care. We found that medical utilization, demographics, anthropometry, and respiratory factors were most predictive of PASC diagnosis. This highlights the importance of respiratory characteristics in PASC risk assessment. The methods outlined here provide an open-source, applied example of using Super Learner to predict PASC status using electronic health record data, which can be replicated across a variety of settings.
         
           preprint
        
      
    
     
       My primary research contribution is the development and application of Targeted Machine Learning methods to large-scale electronic health record data in N3C to evaluate long-term sequelae of viral infection. I led a study evaluating the relationship between SSRI use during acute viral infection and subsequent post-viral conditions among patients with depression, finding that SSRI use was associated with a lower risk of post-viral conditions compared to non-use — providing support for SSRIs as a preventive intervention and for the hypothesis that serotonin is a mechanistic biomarker of post-viral pathophysiology (BMC Medicine, 2024). I led a 10-member team in an NIH-sponsored machine learning competition, where we built an ensemble machine learning model using Super Learner to predict individual risk of post-viral conditions, achieving an AUC of 0.95 and placing third; I published this work in JMIR Public Health and Surveillance (2024), which was recognized as the NCATS CTSA spotlight article of the month. I am additionally developing methods for causal inference in EHR data, including a manuscript under review at BMC Medical Research Methodology on analytic challenges in N3C, and contributing to statistical theory through work on the Highly Adaptive LASSO under review at the Journal of Machine Learning Research.
    
     
       I have led and supported research through the WASH Benefits Bangladesh study, which randomized pregnant mothers in rural Bangladesh to receive water, sanitation, hygiene, and nutrition interventions and prospectively monitored child health and development. I led a study evaluating the relationship between a broad panel of child stress biomarkers and child development, where we found that stress biomarkers from the hypothalamic-pituitary-adrenal access were most associated with child developmental status (accepted for publication by Psychoneuroendocrinology).
    
     
       Ring trial design: My previous work evaluated an underutilized trial design, the ring trial design, which may be useful in disease settings with high spatiotemporal clustering. I conducted a systematic review to evaluate the merits and drawbacks of this design, previous uses of rings in trials and interventions, and potential applications of this design in the future.
    
     
       My early work developed a novel method to assess veterinary antibiotic use, a simulated client method, which may be generalized to other research that aims to assess authentic veterinary salesperson behavior. Furthermore, this research evaluated antibiotic recommendation practices by veterinary salespeople in rural Ecuador.
    
     
       I supported a project evaluating the relationship between a caregiver intervention (Attachment and Biobehavioral Catchup) and child stress in a sample of children involved with child protective services. We found that children living with caregivers who received the Attachment and Biobehavioral Catchup demonstrated a less blunted cortisol response than children living with caregivers who did not receive this intervention, providing support for the effectiveness of this intervention with respect to child stress.
    
     
  
   
     
       I am an Assistant Professor at Stanford University School of Medicine with a joint appointment in the Department of Pediatrics, Division of Clinical Informatics, and the Department of Medicine, Division of Computational Medicine. I am an expert in applying causal inference and machine learning methods to observational electronic health record (EHR) data.
As the principal investigator of this K01 award, I am responsible for ensuring that all training goals and research aims are met in a timely manner. I have made substantial progress during the first year of this award: I published two first-author papers in BMC Medicine and JMIR Public Health and Surveillance, submitted three additional first-author manuscripts currently under peer review, and delivered four invited presentations to national audiences. My work was recognized as the NCATS Clinical and Translational Sciences Awards spotlight article of the month in September 2024.
I completed my postdoctoral training in the Division of Biostatistics at the UC Berkeley School of Public Health under Professors Alan Hubbard and Jack Colford. My experience with advanced biostatistical and causal inference methods, infectious disease epidemiology, and the National Clinical Cohort Collaborative (N3C) makes me uniquely qualified to conduct this research. I received my Ph.D. in Epidemiology and MPH in Epidemiology and Biostatistics from UC Berkeley. My work applies Targeted Machine Learning methodology, which is a method of applied machine learning for causal inference, to data from N3C in order to evaluate determinants of long-term sequelae of viral infection.
In addition, my research evaluates drivers of WASH intervention effectiveness and developmental outcomes for children in Bangladesh. I have developed expertise in the application of advanced study design and analysis methods to facilitate robust causal inferences in observational settings. I have situated myself between cutting-edge developments in analytic methods and urgent infectious disease research that seeks to answer pressing clinical and epidemiologic questions. My previous research and training have prepared me to connect innovations in biostatistical methodology with these high-impact applications, which will apply to infectious disease epidemiology more broadly.
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