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Responses to Participants’ Questions 
The overarching goal of the R3 Seminars is to catalyze a shared understanding of the research being conducted by 

the scientific stakeholder community within the RECOVER Consortium. The R3 Seminars and the Q&As typically 

feature highly scientific material intended for researchers and clinicians. For other audiences interested in these 

topics, a link to the National Library of Medicine’s MedlinePlus medical dictionary is provided at the end of the 

Q&As as a resource to help in understanding the scientific terminology.  

This document provides responses* to questions raised by webinar participants related to the following 

presentations at the R3 Seminar RECOVER in Action: Characterization of PASC Among Adults, EHR Insights held 

on March 14, 2023:  

• Presentations from PCORnet and N3C 
Talk 1: Thomas Carton, PhD, MS 

Talk 2: Emily Pfaff, PhD, MS 

Talk 3: Melissa Haendel, PhD 

Talk 4: Fei Wang, PhD  

• Discussant: Megan Fitzgerald, PhD 
* Responses may have been edited for clarity. 

All Presenters: Questions and Responses 
Q. How did you pick up the critical signs or symptoms of post-exertional malaise (PEM) since 

it doesn’t fall within a specific organ system or have a ubiquitously accepted medical term? 

Did you use natural language processing (NLP) to find it? 

Response:  

Dr. Pfaff: NLP would certainly be an option for picking up PEM in this period before a diagnosis code is available. 

And we hope there will be a code in the not-too-distant future. Although we did not use NLP in our analysis here, it 

is absolutely an option for future work in this space. 

Q. I’m confused why dysautonomia/postural orthostatic tachycardia syndrome (POTS), mast 

cell activation syndrome (MCAS), myalgic encephalomyelitis/chronic fatigue syndrome 

(ME/CFS), and their comorbidities are not mentioned at all as phenotypes or part of a 

phenotype. 

Response: 
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Dr. Pfaff: ME/CFS does appear across all age groups in our U09.9 clusters, which are categorized as part of the 

neurological clusters. I would also expect POTS to be there; however, the diagnosis code for POTS only became 

available in late 2022 and consequently was not in use when we performed this analysis. It will likely take some 

time for the new code to get enough uptake among clinicians to appear in analyses like this, but having a code now 

is a step in the right direction. MCAS does have an ICD-10 code; however, it may not be used with enough 

frequency to display in our visualizations, which only show the top 30 co-occurrences. The code may also not be 

used frequently, even if patients are diagnosed with MCAS. Sometimes coding practices don’t line up perfectly 

with actual patient health, which is an unfortunate limitation. 

Q. Many clinicians have divided PASC into 2 main categories: a disease, with organ damage; 

and a syndrome, with no known organ damage, biomarkers, etc. It’s the latter group, those 

with no organ disease, that forms a majority of the patients in Long COVID clinics and 

parallels chronic, poorly understood illnesses, such as ME/CFS and fibromyalgia.  

Response: 

Dr. Haendel: While I don’t disagree with the split you’re proposing, we also want to understand “hypomorphic” 

responses to the viral infection and aim to treat it more as a continuum on which we can layer a variety of 

subclassifications, including the one you mention. Hopefully, this will help us better reveal underlying mechanisms 

and classifications that might be responsive to different treatments no matter the degree of severity. 

Q. Does post-exertional malaise (PEM) have a diagnostic code? 

Responses:  

Dr. Pfaff: To the best of my knowledge, unfortunately PEM does not have a diagnostic code. I believe the Patient-

Led Research Collaborative (PLRC) is advocating for a new code to cover PEM and perhaps Dr. Fitzgerald can speak 

to that. 

Dr. Fitzgerald: Lisa McCorkell presented in support of a PEM diagnostic code at the CDC’s ICD-10-CM meeting last 

week. It’s under consideration for an expedited implementation for October 2023. It’s very important to have a 

diagnostic code for this key symptom of Long COVID. 

Dr. Haendel: I had the honor of being there for Lisa’s presentation to the WHO/CDC and it was received very well. I 

couldn’t agree more about the importance of having the code. 

Q. Is the white female skew more a reflection of them being the patient population that visits 

doctors and therefore get diagnosed with Long COVID as compared with male and nonwhite 

patients? 

Response:  
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Dr. Pfaff: We believe that there are several factors behind this skew, including the factors you suggest. Patients 

with U09.9 diagnoses also are more likely to live in more affluent areas, with higher average education. We don’t 

believe this is representative of the true Long COVID population, but rather is likely a result of some people having 

more access to health care, including specialty health care, than others. This is a disparity that should be 

addressed. 

Q. Can any of the presenters speak to how they defined “co-occurring COVID positivity”? Was 

there a time interval used in regard to occurrence of PASC symptoms/diagnoses? 

Responses:  

Dr. Pfaff: For this particular analysis we looked at U09.9 occurrences at any time, regardless of whether we had 

any record of the patient’s acute COVID infection; that is, we didn’t require a positive test to “count” the U09.9. 

We then looked 60 days out from the date the U09.9 was entered in the patient’s record and collected any other 

diagnoses that occurred during that period. We then used an algorithm to perform the clustering you saw to show 

which diagnoses tended to co-occur most frequently with each other. 

Dr. Carton: For our computable phenotyping and machine learning approaches, we identified the COVID index 

date based on COVID testing. For people that tested positive, we took the first positive test as index. For people 

that never tested positive, we took the first negative COVID test as index. We used 30 to 180 days post index—

positive or negative COVID test—as the PASC period. 

Q. Why aren’t myocarditis and pericarditis included in the cardio cluster? 

Response:  

Dr. Pfaff: To ensure the visualization is readable, we were limited to the top 30 conditions for each age group. It’s 

certainly possible that these conditions are on the list but just further down. 

Q. Did you differentiate PASC patients who were hospitalized with COVID-19 pneumonia 

from patients who were never hospitalized; for example, severe as compared with mild acute 

COVID-19 disease? 

Response:  

Dr. Carton: Yes, across our work and teams, we differentiate COVID severity by looking at both hospitalized and 

nonhospitalized patients. 

Q. Were the differences between COVID-positive and COVID-negative groups statistically 

significant after controlling for potentially confounding covariates; for example, underlying 

risk factors for congenital heart defects (CHD) or chronic obstructive pulmonary disease 
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(COPD) incidence/exacerbation? Might increases in surveillance—such as more frequent 

clinical encounters/health care utilization after diagnosis of COVID-19—have contributed to 

increased likelihood of uncovering incident and/or worsening CHD or COPD? 

Response:  

Dr. Carton: The results shown here are crude incidence and exacerbation; consequently, not controlling for 

confounding covariates. Our health services research team takes developed computable phenotypes and conducts 

analyses that control for these factors. An example is an analysis of exacerbation of type 2 diabetes, which is near 

complete and will be disseminated. Regarding increased surveillance, we require all patients to have at least one 

pre-index encounter and at least one post-index encounter. This doesn’t completely control for this difference in 

time under surveillance; but again, these are crude numbers and other teams take these validated computable 

phenotypes for more sophisticated analyses. 

Q. As various therapeutics are clinically trialed, is there a way for that data gathering to be 

fed into your broader data gathering and analysis? 

Response:  

Dr. Haendel: Absolutely! Within the N3C we’re able to examine outcomes of early drug usage—as we did for 

Paxlovid for the White House—and to help support trial design by emulating trials with different subpopulations. 

Q. Is a “COVID positive” designation based on (lab) testing only? There are PASC sufferers 

who never had a confirmed positive COVID test, but a diagnosis based on a clear clinical 

picture. Also, I wonder if the profile of people who have no record of a positive test is 

somehow different than people with a positive test on record; for example, demographically, 

clinically, or otherwise. 

Response:  

Dr. Carton: We define “COVID positive” by positive lab or Paxlovid prescription if there’s no COVID-positive lab. We 

understand, especially in the era of home testing, this is a challenge—which is why we recently introduced 

Paxlovid as entry into COVID positive. The challenge with just using a diagnostic code is that we can’t be sure of 

date of diagnosis to determine the PASC period. 

Q. Would it be fair to say that most of these data depend on clinicians using the relevant 

codes; that is, deciding at the visit that the patient’s problems are related to COVID? And 

does that make it difficult to truly identify controls? 

Response:  
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Dr. Haendel: Our work does depend on the coding, whether by clinicians or expert coders. However, when you 

have a lot of data from a lot of sites, you can correct for differences in coding practices. We know, for example, 

that we have patients with likely Long COVID, but who have never had a diagnosis. These are the kinds of patients 

we try to remove from the control groups; again, having a lot of data helps. We also look at features that are 

explicitly related to the COVID diagnosis; though again, that’s not always done and we also have to take that into 

account. 

Q. Is there a way for private studies and studies in other nations to also feed in and be 

analyzed?   

Response:  

Dr. Haendel: The way the N3C Enclave is set up, we can only consume data from US organizations. However, they 

can be from any organization willing to be signatory to the NIH Data Transfer Agreement. That said, because we 

are using the Observational Medical Outcomes Partnership (OMOP), one could also analyze international data 

along some of the same lines using the Observational Health Data Sciences and Informatics (OHDSI) international 

network, although that’s a distributed network rather than a centralized network like N3C. 

Q. How do you justify or standardize removing people with “likely Long COVID” from the 

controls? 

Response:  

Dr. Pfaff: One thing I can say while we’re talking about EHR caveats is that the control group can be complicated 

because what we work with in EHR is the absence of information. If my EHR, my personal one, does not say I have 

diabetes, we have to assume that I don’t have diabetes but that may not be the case. I may have diabetes and it 

may just not be recorded in my EHR. Consequently, in my example, I might end up in a control group, and that 

might be inappropriate. For the purposes of most research, we do have to make the assumption that the absence 

of information means that the patient does not have the condition. However, that’s potentially problematic with 

Long COVID in particular because, as Dr. Haendel was saying, that U09.9 code or other ways of getting potential 

Long COVID in the EHR is not as well used as for diabetes, which has been around for a long time and is generally 

well coded in EHRs. 

It can be potentially problematic to assume that if a patient doesn’t have Long COVID in their records that they 

do not in fact have Long COVID. So the only thing I can say as far as that goes is that the different methods that all 

of the presenters talked about today for trying to identify patients, if we take the union set of all of the patients 

identified by those methods and try to use as many different techniques as possible for identifying potential Long 

COVID patients, we’ll do the best job in making sure that patients who have the potential to have Long COVID or 

likely have Long COVID don’t accidentally end up in a control group. Are we going to get every single person? Are 



RECOVER RESEARCH REVIEW SEMINAR 
RECOVER IN ACTION: CHARACTERIZATION OF PASC AMONG ADULTS, 
EHR INSIGHTS 

March 14th, 2023 
12:00 – 1:30 PM EDT 

 

we going to get it right a hundred percent of the time? No, we’re not. But if we can do our best and use different 

techniques to identify patients, then we’ll do better than, for example, just using U09.9.  

Q. Is there a way that we as patients can know if we have a U09.9 diagnostic code in our 

charts?  

Response: 

Dr. Pfaff: If you have access to a patient portal (like MyChart, or another equivalent), you may be able to see if that 

code appears in your “Problem List” or after-visit summaries. If it’s still unclear, you could certainly ask your 

provider. In preparation for this meeting, I logged into my own patient portal, which many of you may have access 

to for yourself, like a MyChart or the equivalent. I wanted to see if I could see what codes were on my record from 

various health care encounters. I wasn’t able to see U09.9 or whatever the code was, but I was able to see what 

codes, at least in English language translation, that my physician had applied at each one of my visits. I might 

suggest that patients who are interested log into their patient portal and see what you see in your after-visit  

summaries or on your problem list, and you may find a PASC description if that code is on your record. 

Q. Can we as participants receive all our test results with an explanation of results from 

someone at the RECOVER study?   

Response:  

Dr. Haendel: Because of the regulatory approvals, we in the N3C are not allowed to reidentify any patients, so we 

cannot do that. However, in the context of RECOVER, there is an effort to create that data linkage. So, it’s possible 

that through RECOVER, through future processes that are currently being finalized, that we may be able to provide 

not only information about what’s in your record, but also how you might fit into some of these classification 

structures or other kinds of outcomes. It would be great to hear from the patient community about what would be 

useful but not overwhelming. 

Webinar Slides  
To request a copy of the R3 Seminar slides, please email RECOVER_ACC@rti.org.  

To Learn More  

• Information about RECOVER research and to volunteer for studies: 

https://recovercovid.org/research  

• Frequently Asked Questions about RECOVER and PASC: https://recovercovid.org/faqs  

• CDC information: Information for the general public and for health care providers about Post-

COVID Conditions: https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/ 

• For medical/scientific terminology: https://medlineplus.gov/healthtopics.html  

mailto:RECOVER_ACC@rti.org
https://recovercovid.org/research
https://recovercovid.org/faqs
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/
https://medlineplus.gov/healthtopics.html


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions false

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create high quality Adobe PDF documents suitable for a delightful viewing experience and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 7.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



