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This is a peer review report for “ Automating Individualized
Notification of Drug Recalls to Patients: Complex Challenges
and Qualitative Evaluation.”

Round 1 Review

General Comments

This manuscript [1] describes interesting and novel work with
far-reaching patient safety implications. The authors devel oped
an automated system in the electronic health record (EHR) of
an academic medical center that scansfor drug recalls, matches
up National Drug Codes of recalled medication on a patient’s
medical list, and sends notifications through the EHR portal to
the patient, providing them with more information on therecall.
The authors then conducted a qualitative analysis of 9 patients’
perceptions of a fictious recall notice. Despite successful
development of the automated system, many limitations
prevented the widescale adoption of this system in 2 clinics
associated with the large academic medical center. The outcome
of the work—a decision was made not to deploy the new
software for drug recalls—was surprising, and it is important
that “failed” implementation work also be published. That said,
key weaknesses of the manuscript are the lack of important
details, need for better organization of the content, and the need
for much stronger scientific and technical writing to accurately
interpret the methods, results, and implications. These
weaknesses aso made it much more difficult to read and
evaluate the manuscript. Despite the importance of the topic,
the small sample size of patients also limits the work’s impact.

Specific Comments

Title

It would be helpful if the title were a bit more specific about
the technology, study methods (qualitative), and notification
recipients (patients, providers, etc).

https://xmed.jmir.org/2026/1/€82613

Abstract

1

3.

4,

The Background section appears to be contradictory.
Sentence 2 says the Food and Drug Administration has
ways to notify health care professionals (HCPs) and
patients, but then the following sentences seem to say the
opposite.

A few more details here on the type of platform would be
helpful ...software app? Web-based platform, etc? And what
are the intended user types? (HCPs and patients? Or just
patients?)

The choice of methods doesn't seem to follow the
Background section. Why was it necessary to include the
clinics, rather than just work directly with the patients? Or,
why was the focus on clinics, rather than pharmacies?
(These comments apply to the main Introduction and
Methods sections, as well.)

| expected the “program description” to appear in the
Methods section, not the Results.

I ntroduction

1

The second and third sentences of thefirst paragraph of the
Introduction: any studies or references to back up this
claim?

No information is included on if/what literature explores
this or similar topics.

| would recommend adding moreinformation on the process
pharmacies currently have in place for notifying patients
of recalls. Also add any literature that exists showing how
often patients then contact their providers or add
guantitative datato highlight thisextraburden on providers
to emphasize the problem.

| expected the funding information in the last sentence of
thefirst paragraph to be included in afunding statement or
the acknowledgments (rather than the Introduction) and the
rest of that statement to be described in the Methods.
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Setting

1. | expected thisto appear under alarger Methods section.

2. What wasthe goa sample size and rationale for the sample
size? There is missing demographic information on the
participating patients.

3. So the Fast Healthcare Interoperability Resources (FHIR)
portion notified HCPs? The intended recipients are not
specified for that part of the program.

4. “EHR build” was unexpected as a reader. |Is that a third
part? How doesit fit into the first 2 parts?

5. The screenshots and figures are useful.

6. Even for a convenience sample, more details are needed
on recruitment. How did you choose which patients to
email? How many were emailed for recruitment? Were
patients emailed and recruited sequentially, for example?
Were there any exclusion or inclusion criteriafor patients?
Did any patients decline to participate? Why? What was
the distribution of patients recruited from primary care
versus cardiology?

7. More specific details are warranted for the methods used
for quaitative analysis, such aswhether an inductive versus
a deductive design was used. Was a consensus approach
used, or some other approach? See also the writing
guidelines for qualitative studies (eg, the Consolidated
Criteria for Reporting Qualitative Research [COREQ)],
Standards for Reporting Qualitative Research [SRQR]).
Explain aso the “additional verification” process during
analysis. References should be cited for the qualitative
methods used in this work.

8. Didany of the patients have prior experiencewith MyChart,
and if so, what was the average number of years of MyChart
experience?

9. These statements from the text appear to be contradictory,
and the meaning of the first statement especially isunclear,
and seems like an opinion: “[Patients expressed that the]
widget should not ask patients to discuss the information
with their healthcare provider.” “ Patients wanted to discuss
the recall with their cliniciansto ‘ close the loop.””

1. The conclusion not to deploy the system seems dramatic
based on the findings and makes me wonder if any other
creative solutions were considered to address the concern
of potential increased clinic burden. Also, how was it
determined that the clinic burden outweighed safety risks
to the patient? Maybe the system should only be used for
certain types of recalls, for example. Or maybe the system
could be integrated more with the pharmacy, rather than
the prescriber’s clinic, or the letter could read differently
(advising against contacting the clinic unless the patient
was unabl e to resolve the issue with the pharmacy). Or the
letter could explain that only the pharmacy, not the clinic,
would have arecord of the patient’s specific manufacturer
and whether the recall applied to them.

2. It would be helpful to see the full interview guide and
patient scenario detailsin a supplementary appendix to aid
interpretation of the methods and resullts.

https://xmed.jmir.org/2026/1/€82613
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Discussion

1. The Discussion does not mention limitations of the study
design and methods.

2. | expected at least some comparison to other, related
literature.

3. Is anything stamped on the medication (eg, pill) itself to
indicate the manufacturer? Or isthat al so inconsistent across
medications?

4. Atableof key recommendations could strengthen the paper.

5. Inthelast paragraph of the Discussion, thereis no citation
for the number of state boards of pharmacy that require the
lot number to appear on the label.

6. | expected the Discussion to close with a Conclusions
paragraph outlining key lessons learned and any
generalizable findings.

Round 2 Review

General Comments

The authors addressed afew of my review comments and made
some text changes, but unfortunately, most of my
comments—about 15 of them—remain inadequately addressed.
For the comments|isted again bel ow, the authors did not appear
to change anything in the manuscript to address the comment.
In many cases, even the authors’ reply to the reviewers did not
answer the question. Also, the authors describe adding the
interview guide as an appendix, but | could not find thisfile on
the reviewer website.

Unaddressed or inadequately addressed review comments are
described in the following sections.

Specific Comments

Abstract

1. The Background section appearsto be contradictory. Sentence
2 says the Food and Drug Administration has ways to notify
HCPs and patients, but then the following sentences seem to
say the opposite.

3. The choice of methods doesn’t seemto follow the Background
section. Why wasit necessary to includethe clinics, rather than
just work directly with the patients? Or, why was the focus on
clinics, rather than pharmacies? (These comments apply to the
main Introduction and Methods sections, as well.)

I ntroduction

2.Noinformation isincluded on if/what literature exploresthis
or similar topics. (Lack of literature citations/review.)

Setting

2. What was the goal sample size and rationale for the sample

size? There is missing demographic information on the
participating patients.

3. Sothe FHIR portion notified HCPs? The intended recipients
are not specified for that part of the program.

6. Even for a convenience sample, more details are needed on
recruitment. How did you choose which patientsto email ? How
many were emailed for recruitment? Were patients emailed and
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recruited sequentially, for example? Were there any exclusion
or inclusion criteria for patients? Did any patients decline to
participate? Why? What wasthe distribution of patientsrecruited
from primary care versus cardiology?

7. More specific details are warranted for the methods used for
gualitative analysis, such as whether an inductive versus a
deductive design was used. Was a consensus approach used, or
some other approach? See also the writing guidelines for
qualitative studies (eg, the COREQ, SRQR). Explain aso the
“additional verification” process during analysis. References
should be cited for the qualitative methods used in this work.

8. Did any of the patients have prior experience with MyChart,
and if so, what was the average number of years of MyChart
experience?

9. These statements from the text appear to be contradictory,
and the meaning of thefirst statement especialy is unclear, and
seems like an opinion: “[Patients expressed that the] widget
should not ask patients to discuss the information with their
healthcare provider.” * Patients wanted to discusstherecall with
their clinicians to ‘ close the loop.’”

10. The conclusion not to deploy the system seems dramatic
based on the findings and makes mewonder if any other creative
solutions were considered to address the concern of potential
increased clinic burden. Also, how was it determined that the
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clinic burden outweighed safety risksto the patient? Maybe the
system should only be used for certain types of recals, for
example. Or maybe the system could be integrated more with
the pharmacy, rather than the prescriber’s clinic, or the letter
could read differently (advising against contacting the clinic
unless the patient was unable to resolve the issue with the
pharmacy). Or the letter could explain that only the pharmacy,
not the clinic, would have a record of the patient’'s specific
manufacturer and whether the recall applied to them.

Discussion

1. The Discussion does not mention limitations of the study
design and methods.

2. | expected at least some comparison to other, related literature.

3. Is anything stamped on the medication (eg, pill) itself to
indicate the manufacturer? Or is that also inconsistent across
medications?

4. A table of key recommendations could strengthen the paper.

5. Inthelast paragraph of discussion, thereisno citation for the
number of state boards of pharmacy the require the lot number
to appear on the label. (The statement that needs a literature
citation is “Only three State Boards of Pharmacy require the
NDC to appear on the dispensed medication label, and only five
State Boards of Pharmacy require the ot number to appear on
the dispensed medication label.”)

1.  Gadgil M, PavlakosR, Carini S, et al. Automating individualized notification of drug recallsto patients: complex challenges
and qualitative evaluation. IMIRx Med 2026;7:e68345. [doi: 10.2196/68345]
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This is a peer review report for “ Automating Individualized
Notification of Drug Recalls to Patients: Complex Challenges
and Qualitative Evaluation.”

Round 1 Review

General Comments

This paper [1] describes aqualitative study that aimsto leverage
the US Food and Drug Administration (FDA)’s Healthy Citizen
prototype platform, which provides information about recalls,
to automatically notify patients of relevant recalls.

Specific Comments

Major Comments

1. Because of the setup of this document, it is challenging to
add comments or do any editing. Not sure what happened,
but it treated every line as a single object when opened in
Microsoft Word. Please check your formatting.

2. On page 2, within the abstract, under Background, thereis
an error in the formatting. There should be a section that
begins with Aim. Instead, that section is folded into the
Background section and needs to be corrected.

3. On page 8, with the MyChart message, | can see why
patients felt too much wording was in this layout.
Surprisingly, the Patient Advisory Council agreed to this
layout and the wordiness. The focus must be on the patient’s
needs, not what the FDA requires. We all have seen the
Prescribers Digital Reference, and we know that the
information is too dense and too small. This is similar to
that in terms of format. Enlarge the font, eliminate
extraneous information, and only include information that
is important to the patient and in simple English. This
should be pretty feasible in the formatting of the Health
Citizen and/or the MyChart message.

https://xmed.jmir.org/2026/1/€82612

4.

6.

7.

You identified problems and that patients would feel
obligated to contact their provider regarding the recall.
Instead of exploring how to address this so that patients
wouldn’t do that, thereby increasing the significant
workload on the provider’s health care team, you ssmply
gave up. | think you could have done much more with this
than say, “oh, it can't be done.” How could you word the
MyChart to direct the patients only to the pharmacy that
dispenses their medication instead of the primary care
provider? If you didn’t ask that question, you should have.
Thisis not the time to give up. It'stime to inquire more to
find the right answers so that this could move forward and
better serve both the patients and their providers.
Itiscertainly possible, given the technical requirementsto
create this capability, that you ran out of time and money.
However, you can still benefit your team and others by
focusing on the lessons learned and how you would go
forward with another study.

One of the things that you did not do is a first round of
gualitative testing and using that feedback to make changes
and do asecond round. Per Nielsen [2], you only need about
5 test subjects per round to get the desired, usable results.
What was preventing you from doing that? Put that in the
manuscript as alimitation in your Discussion.

Also, on page 11, in the last paragraph of the page under
Discussion, thereisacomment regarding patients expecting
their providersto know when arecall has occurred; | think
we all know thisisan unreasonable expectation. Part of the
communi cation with the MyChart messageisto inform the
patients not to call their provider but to call the pharmacy
that dispenses their medication, which should be right on
the bottle. Again, one component of the MyChart portal
messaging system, as well as any other portal messaging
system, isto keep patientsinformed and educate them. That

IMIRx Med 2026 | vol. 7 | €82612 | p.6
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should be a focus of this project, just as much as the
technical components.

Onpage 12, inthelast full paragraph on the page, you make
a statement regarding the project that a strong case can be
made for requiring each pill bottle to include the lot number
(maybe) and National Drug Code of the pills. Since the
FDA was acomponent of this project, that should probably
have been something you recommended for the FDA to
require and not leave to the state boards of pharmacy, as
then you would get a patchwork of regulations. Thiswould
require the FDA to say that ot numbers and National Drug
Codes are required on the bottles of all medications with
an appropriate implementation period to alow for
appropriate software and hardware adjustments. That isjust
asvaluablearecommendation out of the study asany other.

Round 2 Review

General Comments

This paper describes a small qualitative study that aims to
leverage the FDA's Healthy Citizen prototype platform, which
providesinformation about recalls, to notify patients of relevant

Conflictsof I nterest
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recalls automatically. The project team deemed the goal
unattainable and provided limited lessons learned and
recommendations for potential advocacy/future solutions.

Specific Comments

Major Comments

1

On page 11, in the section/paragraph beginning with “Major
thematic findingsincluded...”: these are some of the lessons
learned that | mentioned in my feedback.

On page 12, in the paragraph beginning with “The project
team concluded that...”: The “project team” felt this. Did
the Patient Advisory Council and the test subjects sharethe
same feding?

On page 13, in the second paragraph on the page, in the
sentence beginning with “Note that the FDA does not...":
this would clearly be a lesson learned and could be
advocated for via Congress and the Department of Health
and Human Services.

On page 13, in the second paragraph, the next sentence,
beginning with “The manufacturer and lot number of
dispensed medications...”: agreed. See previous comment.
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Marshall RC
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This is the authors response to peer review reports for
“ Automating Individualized Notification of Drug Recalls to
Patients: Complex Challenges and Qualitative Evaluation”

Round 1 Review

Reviewer E [1]

General Comments

This paper [ 2 ] describes a qualitative study that aims to
leverage the US Food and Drug Administration’s (FDA'S)
Healthy Citizen prototype platform, which providesinformation
about recalls, to automatically notify patients of relevant recalls.

https://xmed.jmir.org/2026/1/e82609

RenderX

Specific Comments

Major Comments

1. Because of the setup of this document, it is challenging to be
able to add comments or do any editing. Not sure what
happened, but it treated every line as a single object when
opened in Microsoft Word. Please check your formatting.

Response: We're sorry reviewing the document was difficult;
we uploaded the document following the instructions provided.
We hope the prablem will not present itself again in the revised
document uploaded after the review.

2. On page 2, within the abstract, under Background, there is
an error inthe formatting. There should be a section that begins
with Aim. Instead, that section is folded into the Background
section and needs to be corrected.
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Response: Thank you for the comment. This has been corrected
in the revised manuscript.

3. On page 8, with the MyChart message, | can seewhy patients
felt too much wording was in this layout. Surprisingly, the
Patient Advisory Council agreed to this layout and the
wordiness. The focus must be on the patient’s needs, not what
the FDA requires. We all have seen the Prescribers' Digital
Reference, and we know that the information is too dense and
too small. Thisissimilar to that in terms of format. Enlarge the
font, eliminate extraneous information, and only include
information that is important to the patient and in simple
English. This should be pretty feasible in the formatting of the
Healthy Citizen and/or the MyChart message.

Response: Thank you for the comment. We agree that clear
and concise information is key in any communication with the
patient. The design balanced FDA requirements, theinformation
available on the Healthy Citizens platform, and the need to be
accurate. Asfor the font size, please consider that the figure is
an artifact, asthe original screenshot needed to be shrunk to fit
onto the manuscript page.

4. You identified problems and that patientswould feel obligated
to contact their provider regarding the recall. Instead of
exploring how to address this so that patients wouldn’t do that,
thereby increasing the significant workload on the provider’s
health care team, you simply gave up. | think you could have
done much more with thisthan say, “ oh, it can’t be done” How
could you word the MyChart to direct the patients only to the
pharmacy that dispensestheir medication instead of the primary
care provider? If you didn’t ask that question, you should have.
Thisis not the time to give up. It’'stime to inquire more to find
the right answers so that this could move forward and better
serve both the patients and their providers.

Response: Thank you for the comment. The MyChart message
refers the patient only to the dispensing pharmacy and never
mentions the prescribing physician or the clinic. However,
during the qualitative eval uation, it became clear that the patients
still wanted to discuss the recall with their clinicians. We felt
that stronger wording, something along the lines of “Please do
not contact your physician or the clinic on this matter,” would
have been detrimental and turned patients off.

5. It is certainly possible, given the technical requirements to
create this capability, that you ran out of time and money.
However, you can still benefit your team and others by focusing
on the lessons learned and how you would go forward with
another study.

Response: Thank you for your comment. As detailed in the
paper, recall aerts sent to patients are not precise, but contacting
the right patient for the appropriate recall is of paramount
importance to avoid unnecessary anxiety and, worse, treatment
discontinuation. Fal se positives and the fact that patients expect
their prescriber to be aware of, and involved in, responding to
a drug recall, while prescribers don't have easy access to the
relevant information, create an obstacle that another study would
ultimately encounter and currently not be able to solve.

6. One of the things that you did not do is a first round of
gualitative testing and using that feedback to make changesand

https://xmed.jmir.org/2026/1/e82609

Gadgil et d

do a second round. Per Nielsen [ 3], you only need about 5
test subjects per round to get the desired, usable results. What
was preventing you fromdoing that? Put that in the manuscript
asa limitation in your Discussion.

Response: Thank you for your comment. The study was planned
based, among other things, on aproject timeline. See the answer
to comment 5 above.

7. Also, on page 11, in the last paragraph of the page under
Discussion, there is a comment regarding patients expecting
their providersto know when a recall has occurred; | think we
all know this is an unreasonable expectation. Part of the
communication with the MyChart message is to inform the
patients not to call their provider but to call the pharmacy that
dispensestheir medication, which should beright on the bottle.
Again, one component of the MyChart portal messaging system,
aswell asany other portal messaging system, isto keep patients
informed and educate them. That should be a focus of this
project, just as much as the technical components.

Response: Thank you for your comment. As mentioned in our
answer to comment 4 above, we feel that a stronger wording,
something along the lines of “Please do not contact your
physician or the clinic on this matter,” would have been
detrimental and turned patients off.

8. On page 12, inthelast full paragraph on the page, you make
a statement regarding the project that a strong case can be
made for requiring each pill bottle to include the lot number
(maybe) and National Drug Code (NDC) of the pills. Snce the
FDA was a component of this project, that should probably
have been something you recommended for the FDA to require
and not leave to the state boards of pharmacy, asthen you would
get a patchwork of regulations. This would require the FDA to
say that lot numbers and NDCs are required on the bottles of
all medications with an appropriate implementation period to
allow for appropriate software and hardware adjustments. That
isjust as valuable a recommendation out of the study as any
other.

Response: Thank you for your comment. The FDA does not
have the legal authority to regulate the practice of pharmacy in
any state, and therefore the FDA cannot require that the lot
number and NDC (or anything else, including the name of the
drug) be placed on each prescription that a pharmacist dispenses
to a patient. We clarified this in the Discussion section of the
revised manuscript.

Reviewer F [4]
General Comments

Thismanuscript [ 2] describesinteresting and novel work with
far-reaching patient safety implications. The authors devel oped
an automated system in the electronic health record (EHR) of
an academic medical center that scansfor drug recalls, matches
up NDCsof recalled medication on a patient’smedical list, and
sends notifications through the EHR portal to the patient,
providing themwith moreinformation on therecall. Theauthors
then conducted a qualitative analysis of 9 patients’ perceptions
of a fictious recall notice. Despite successful development of
the automated system, many limitations prevented the widescale
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adoption of this system in 2 clinics associated with the large
academic medical center. The outcome of the work—a decision
was made not to deploy the new software for drug recalls—was
surprising, and it is important that “ failed” implementation
work also be published. That said, key weaknesses of the
manuscript are the lack of important details, need for better
organization of the content, and the need for much stronger
scientific and technical writing to accurately interpret the
methods, results, and implications. These weaknesses also made
it much more difficult to read and evaluate the manuscript.
Despite the importance of the topic, the small sample size of
patients also limits the work’s impact.

Specific Comments

Title

1. It would be helpful if the title were a bit more specific about
the technology, study methods (qualitative), and notification
recipients (patients, providers, etc).

Response: Thank you for the suggestion. We edited thetitleto
Automating Individualized Notification of Drug Recalls to
Patients. Complex Challenges and Qualitative Evaluation.”

Abstract

1. The Background section appears to be contradictory.
Sentence 2 says the FDA has ways to notify health care
professionals (HCPs) and patients, but then the following
sentences seem to say the opposite.

Response: Thank you for your comment. The website
referenced in the paper, “ Recalls, Market Withdrawals, & Safety
Alerts’ [5], provides information to the public about recalls,
but it does not notify HCPs about individual patients in their
care who may be affected.

2. A few more details here on the type of platform would be
hel pful....software app? Web-based platform, etc? And what are
theintended user types? (HCPsand patients? Or just patients?)

Response: Thank you for your comment. We added some details
to the abstract.

3. The choice of methods doesn’t seemto follow the Background
section. Why wasit necessary to include the clinics, rather than
just work directly with the patients? Or, why was the focus on
clinics, rather than pharmacies? (These comments apply to the
main Introduction and Methods sections, as well.)

Response: Thank you for your question. As the study was
implemented at an academic institution, we followed the
institution’s rules for engaging with patients.

4. | expected the “program description” to appear in the
Methods section, not the Resullts.

Response: Thank you for your comment. The section was
moved as suggested.

Introduction

1. The second and third sentences of the first paragraph of the
Introduction: any studies or references to back up this claim?

Response: Thank you for your question. The paper’s authors,
who are HCPs, have extensive experience managing drug recalls
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in their daily practice. Published studies have focused on
analyzing and classifying the recall s themsel ves (eg, the reason
for the recall, the class).

2. Noinformation isincluded on if/what literature exploresthis
or similar topics.

Response: Please see the response to comment 1 under
Introduction above.

3. I would recommend adding more information on the process
pharmacies currently have in place for notifying patients of
recalls. Also add any literature that exists showing how often
patients then contact their providers or add quantitative data
to highlight this extra burden on providers to emphasize the
problem.

Response: Thank you for your comment. The process
pharmacies follow is explained in the Drug Recall Process
section. We found no literature on the topic.

4. | expected the funding information in the last sentence of the
first paragraph to be included in a funding statement or the
acknowl edgments (rather than the Introduction) and the rest of
that statement to be described in the Methods.

Response: Thank you for your comment. We moved the
paragraph as suggested.

Setting
1. | expected thisto appear under a larger Methods section.
Response: We added a Methods section.

2. What was the goal sample size and rationale for the sample
size? There is missing demographic information on the
participating patients.

Response: A convenience sample was used based on outreach
to patients and their responses. Given the nature of the study,
we feel we provided sufficient information on the patients
interviewed.

3. So the Fast Healthcare Interoperability Resources (FHIR)
portion notified HCPs? Theintended recipients are not specified
for that part of the program.

Response: The netification was meant for patients only.

4. “EHR build” was unexpected as a reader. |Is that a third
part? How doesit fit into the first 2 parts?

Response: We added a clarification.
5. The screenshots and figures are useful.

Response: Thank you for your comment. We are glad the
figures are useful.

6. Even for a convenience sample, more details are needed on
recruitment. How did you choose which patientsto email ? How
many were emailed for recruitment? Were patients emailed and
recruited sequentially, for example? Were there any exclusion
or inclusion criteria for patients? Did any patients decline to
participate? Why? What was the distribution of patients
recruited from primary care versus cardiol ogy?

IMIRx Med 2026 | vol. 7 | 82609 | p.10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIRX MED

Response: Recruitment techniques were not a subject of this
study. Patient inclusion was based on active use of the MyChart
portal.

7. More specific details are warranted for the methods used for
gualitative analysis, such as whether an inductive versus a
deductive design was used. Was a consensus approach used,
or some other approach? See also the writing guidelines for
qualitative studies (eg, the Consolidated Criteria for Reporting
Qualitative Research [COREQ], Sandards for Reporting
Qualitative Research [SRQR]). Explain also the “ additional
verification” process during analysis. References should be
cited for the qualitative methods used in this work.

Response: We added the interview script as an appendix.
Analysisof the responseswas repeated and the results compared.

8. Did any of the patient sample have prior experience with
MyChart, and if so, what was the average number of years of
MyChart experience?

Response: Active use of MyChart was an inclusion criterion.

9. These statements from the text appear to be contradictory,
and the meaning of thefirst statement especially isunclear, and
seems like an opinion: “ [Patients expressed that the] widget
should not ask patients to discuss the information with their
healthcare provider” “ Patients wanted to discuss the recall

with their cliniciansto ‘close the loop!

Response: Figure 2 shows the information provided by the
FDA's Healthy Citizen platform, which complies with the
FDA's requirements and is not customizable by the system
using it.

10. The conclusion not to deploy the system seems dramatic
based on the findings and makes me wonder if any other creative
solutions were considered to address the concern of potential
increased clinic burden. Also, how was it determined that the
clinic burden outweighed safety risksto the patient? Maybe the
system should only be used for certain types of recalls, for
example. Or maybe the system could be integrated more with
the pharmacy, rather than the prescriber’s clinic, or the letter
could read differently (advising against contacting the clinic
unless the patient was unable to resolve the issue with the
pharmacy). Or the letter could explain that only the pharmacy,
not the clinic, would have a record of the patient’s specific
manufacturer and whether the recall applied to them.

Response: The MyChart message explains that the pharmacy
has more information about the drug given to the patient; the
message cannot state for certain that the pharmacy can match
the recall precisely to the patient.

11. It would be hel pful to seethefull interview guide and patient
scenario details in a supplementary appendix to aid
inter pretation of the methods and resullts.

Response: We added the interview script as a multimedia
appendix.

Discussion

1. The Discussion does not mention limitations of the study
design and methods.
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Response: Our project was technically successful. The lack of
avalability of the data needed to accurately target
patients—particularly the lot number of the drug
dispensed—makes false positive notifications unavoidable,
independent of the study design.

3. Is anything stamped on the medication (eg, pill) itself to
indicate the manufacturer? Or is that also inconsistent across
medi cations?

Response: As described in the Discussion section, what data
pertaining to the drug appears where is not consistent. (And
while the pharmacy records the NDC of filled prescriptions,
pills from different lot numbers can be dispensed together.)

5. Inthe last paragraph of the Discussion, there is no citation
for the number of state boards of pharmacy that require the lot
number to appear on the label.

Response: While we understand the interest in learning which
state boards of pharmacy require the lot number to appear on
thelabel, considering that the number is one-tenth of the states,
the takeaway is that the problem described applies to the vast
majority of the states.

6. | expected the Discussion to close with a Conclusions
paragraph outlining key lessons learned and any generalizable
findings.

Response: In the Conclusions we reiterate the need for
consistent availability of the data needed to accurately address
patients affected by adrug recall.

Round 2 Review

Reviewer E

General Comments

This paper describes a small qualitative study that aims to
leverage the FDA's Healthy Citizen prototype platform, which
providesinformation about recalls, to notify patients of rel evant
recalls automatically. The project team deemed the goal
unattainable and provided limited lessons learned and
recommendations for potential advocacy/future solutions.

Specific Comments

Major Comments

1. Onpage 11, in the section/paragraph beginning with “ Major
thematic findings included..” : these are some of the lessons
learned that | mentioned in my feedback.

Response: Thank you for your suggestion. We added content
to the Conclusions paragraph summarizing lessonslearned and
outlining the generalizability of some of them.

2. On page 12, in the paragraph beginning with “ The project
team concluded that..” : The “ project team” felt this. Did the
Patient Advisory Council and the test subjects share the same
feeling?

Response: Thank you for your question. We did not go back
to the Patient Advisory Council or to the test subjects after the
conclusion of the project. Whiletheir support for expanding the
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pilot would have been encouraging, their support could not
solve the challenges encountered during the project
implementation. An expansion would have required institutional
support. While the project implementation provided important
lessons, it did not provide asolid enough business caseto justify
expanding the pilot. We added this to the Program Evaluation
section.

3. On page 13, in the second paragraph on the page, in the
sentence beginning with “ Note that the FDA does not..” : this
would clearly be a lesson learned and could be advocated for
via Congress and the Department of Health and Human
Services.

Response: Thank you for your comment. We added the
following content to the Conclusions paragraph to address it:
“While achange at the federal level would beideal, advocating
individual State Boards of Pharmacy to require the NDC and
lot number to appear on the dispensed medication label may
provide interim needed progress allowing development and
deployment of solutions supporting patients' needs.”

4. On page 13, in the the second paragraph, the next sentence,
beginning with “ The manufacturer and ot number of dispensed
medications..” : agreed. See previous comment.

Response: Thank you for your comment. We added content to
the Conclusions paragraph to address it. See our response to
comment 3 above.

Reviewer F

General Comments

The authors addressed a few of my review comments and made
some text changes, but unfortunately, most of my
comments—about 15 of them—remain inadequately addressed.
For the commentslisted again below, the authorsdid not appear
to change anything in the manuscript to address the comment.
In many cases, even the authors' reply to the reviewers did not
answer the question. Also, the authors describe adding the
interview guide as an appendix, but | could not find thisfile on
the reviewer website.

Response: Regarding theinterview guide: thefile was upl oaded
on April 12 on the authors' submission website, ahead of the
resubmission and recircul ation of the manuscript. Right-clicking
on the file name identifies the URL [6].

Specific Comments

Abstract

1. The Background section appears to be contradictory.
Sentence 2 says the FDA has ways to notify health care
professionals (HCPs) and patients, but then the following
sentences seem to say the opposite.

Response: The FDA has public-facing resources, including the
Recalls, Market Withdrawals, & Safety Alerts website [5],
which can be consulted by anyone. However, as mentioned in
the Abstract, prescribers are not notified individually and
specifically about which of their patients are affected by arecall.
We added somewordsto clarify the distinction between general
and specific and deleted the last sentence.
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3. The choice of methods doesn’t seemto follow the Background
section. Why wasit necessary to include the clinics, rather than
just work directly with the patients? Or, why was the focus on
clinics, rather than pharmacies? (These comments apply to the
main Introduction and Methods sections, aswell.)

Response: The project’s premise wasthat patients seek answers
to recal-related questions from their HCPs. Therefore, we
wished to answer the question at the levels of primary care and
a cardiology clinic. We worked with the project principal
investigators' clinics and patients and did so following the
applicable requirements.

Introduction

2. Noinformationisincluded onif/what literature exploresthis
or similar topics.

Response: We added 4 references, 3 of them to recently
published papers focused on the analysis of recall-related data
(see the response to question 2 under Discussion below for
summary details]

Setting
2. What was the goal sample size and rationale for the sample

size? There is missing demographic information on the
participating patients.

Response: As previously noted, the convenience sample was
based on outreach to patients and their responses. Given the
exploratory nature of the study, we feel we provided sufficient
information on the patients interviewed. Power cal culation and
balancing the sample for certain variables were not relevant.

3. Sothe FHIR portion notified HCPs? The intended recipients
are not specified for that part of the program.

Response: Thank you for your question. No, the HCPs did not
receive any notification. The Healthy Citizens
(SMART-on-FHIR) widget was launched from the MyChart
message sent to the patient. We added a sentence between
Figures 1 and 2 to clarify.

6. Even for a convenience sample, more details are needed on
recruitment. How did you choose which patientsto email ? How
many were emailed for recruitment? Were patients emailed and
recruited sequentially, for example? Were there any exclusion
or inclusion criteria for patients? Did any patients decline to
participate? Why? What was the distribution of patients
recruited from primary care versus cardiol ogy?

Response: Thank you for your questions. We added some
detailsto the manuscript in response. Established patients at the
Department of General Internal Medicine (primary care) clinic
who were members of the Patient Advisory Council, used
MyChart, and were prescribed at |east one medication received
arecruitment letter. Patients at the cardiology clinic who were
scheduled to see the pharmacist during a random week, who
actively used MyChart (or their family members who used
MyChart on their behalf), and who used at least one prescription
medication were deemed eligible for the study and sent a
recruitment letter. Interested patients contacted the study team
to participate. Nine patients were interviewed.
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7. More specific details are warranted for the methods used for
gualitative analysis, such as whether an inductive versus a
deductive design was used. Was a consensus approach used,
or some other approach? See also the writing guidelines for
qualitative studies (eg, the COREQ, SRQR). Explain also the
“additional verification” process during analysis. References
should be cited for the qualitative methods used in this work.

Response: Thank you for your question. The objective of the
interviews wasto obtain qualitative feedback from patients and
identify the feedback’s main themes using a consensus approach
(areference has been added to the manuscript). As detailed in
the manuscript, the recordings of theinterviewsweretranscribed
and separately analyzed by 2 investigators to identify common
themes, then 2 other team membersverified theinitial analysis.
These themes are described in the manuscript in the paragraph
starting with “Major thematic findingsincluded thefollowing...”

8. Did any of the patient sample have prior experience with
MyChart, and if so, what was the average number of years of
MyChart experience?

Response: The 9 patientsinterviewed were all MyChart users.
We clarified in the manuscript that MyChart use was an
inclusion criterion. We did not consider the number of years of
MyChart experience as a relevant data point.

9. These statements from the text appear to be contradictory,
and the meaning of thefirst statement especially isunclear, and
seems like an opinion: “ [Patients expressed that the] widget
should not ask patients to discuss the information with their
healthcare provider” “ Patients wanted to discuss the recall

with their cliniciansto ‘close the loop!

Response: The suggestion to discusstherecall information with
the health practitioner was displayed on the FDA Health Citizen
widget and could not be modified. We clarified this in the
manuscript. The interviews confirmed that the statement led to
confusion. The MyChart message recommended calling the
pharmacy, as it would be the entity with more information to
help the patient verify whether the recall applied to them (Figure
1).

10. The conclusion not to deploy the system seems dramatic
based on the findings and makes me wonder if any other creative
solutions were considered to address the concern of potential
increased clinic burden. Also, how was it determined that the
clinic burden outweighed safety risksto the patient? Maybe the
system should only be used for certain types of recalls, for
example. Or maybe the system could be integrated more with
the pharmacy, rather than the prescriber’s clinic, or the letter
could read differently (advising against contacting the clinic
unless the patient was unable to resolve the issue with the
pharmacy). Or the letter could explain that only the pharmacy,
not the clinic, would have a record of the patient’s specific
manufacturer and whether the recall applied to them.

Response: The MyChart message recommended calling the
pharmacy asit is the entity with more information to help the
patient verify whether the recall applied to them (Figure 1).
Patients contacting the clinic received the same instructions.
Most pharmacies have protocolsin placeto handlerecalls, which
may include outreach to customers. Integration with pharmacies
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was out of scope for this project and would have been a
substantial undertaking: just the 2 clinicsinvolved in the project
serve over 37,000 patients, who fill their prescriptions in
different pharmacies, from large chains to small local
pharmacies to online ones. In the manuscript, we mention
integrating with Surescript via claims data. However, such
integration would not cover al the institution’s patients, and
Surescript records do not include dispensed |ot numbers, so the
problem of false positive notification would still exist. Should
funding become available, we do not rule out exploring
alternative solutions in the future. In response to a comment
from the other reviewer, we added in the Program Evaluation
section that whilethe project implementation provided important
lessons, it did not provide asolid enough business caseto justify
expanding the pilot, which would have required institutional
support.

Discussion

1. The Discussion does not mention limitations of the study
design and methods.

Response: The project did not move forward for reasons that
go beyond the qualitative evaluation we performed (see aso
our response to comment 10 under Setting, above).

2. | expected at least some comparison to other, related
literature.

Response: We added references to recently published papers:

Ananalysis of FDA drug recall data (2012-2023) showing that
drug recalls are frequent [7]. The paper talks about the causes
of drug recalls and suggests improvementsto the relevant FDA
database, but it doesn’t discuss the impact of recallson clinical
care.

A study of drug recallsin the Netherlands, which also identifies
theissue that pharmacists do not always know which batch was
dispensed to a patient [8].

Ananalysis of the clinical impact of the 2018 recalls of severa
angiotensin Il receptor blockers and the impact in terms of
medication gap and clinical outcomes[9].

These are recently published supporting articles that analyze
existing data. None includes a program such as ours.

3. Is anything stamped on the medication (eg, pill) itself to
indicate the manufacturer? Or is that also inconsistent across
medi cations?

Response: What is printed on an individua solid
oral-dosage-form product (eg, tablet or capsule) depends on the
manufacturer complying with 21CFR206.10(a) in the Code of
Federal Regulations [10]. In the United States, most solid
oral-dosage-form drug products are required to have an imprint
code (eg, logo, letters, numbers, or acombination). Asdetailed
in the manuscript, at the federal level, the FDA does not have
the legal authority to regulate the practice of pharmacy in any
state and cannot require that specific information be placed on
each prescription label that a pharmacist dispensesto a patient.
Individual states (viatheir state boards of pharmacy) regulate
what appears on the pill bottle label and on the |eaflet provided
to the patient al ongside the medication.
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4. Atable of key recommendations could strengthen the paper.

Response: Thank you for your suggestion. We have added a
list of lessons learned and a recommendation at the end.

5. Inthe last paragraph of the Discussion, there is no citation
for the number of state boards of pharmacy that require the lot
number to appear on the label.

Response: We added the requested details to the statement
pertaining to lot number requirements and added the relevant
supporting references. No peer-reviewed synthesis exists on
this point, so we relied on primary legal sources. We also

Gadgil et d

amended the origina statement pertaining to the NDCsto clarify
the rules and the issuing body: “As of August 2025, our review
of state regulations identified the following jurisdictions with
explicit requirements. Four State Boards of Pharmacy (Colorado,
Delaware Oklahoma, Wyoming) plusthe U.S. territory of Puerto
Rico require the lot number to appear on the dispensed
medication label [12-16]. The Pennsylvania State Board of
Medicine requires the NDC to appear on the dispensed
medication label if the prescriber specifies that the drug name
not appear on the label [17]. The State Boards of Pharmacy of
New Hampshire and Ohio, allow the use of NDC asabbreviation
for the manufacturer / distributor name [18-19].”
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Abstract

Background: Consumer-level drug recalls usually require action by individual patients. The Food and Drug Administration
(FDA) has public-facing outletsto inform the public about drug safety information, including all recalls, but individual consumers
may not be aware of them. And thereisno system in place to notify individual prescribers which of their patients are affected by
a specific recall.

Objective: We aimed to leverage the FDA's Healthy Citizen prototype web-based software platform, which provides users
with information about recalls, to automatically notify patients of relevant recalls.

Methods: We developed and evaluated an el ectronic notification system in the primary care and cardiology practices at alarge,
urban, academic medical center. The health care portal scanned the FDA Healthy Citizen application programming interface
nightly to detect new recalls, identified patients who had those medications in their electronic health record (EHR) medication
list, and sent them amessage through the EHR patient portal with alink to acustomized FDA information display. Using structured
interviews, we assessed qualitative feedback on the system and portal messaging from a convenience sample of 9 patients.

Results: The system was technically functional, but it was not possible to trace a medication prescription from the EHR to
specific lot numbers dispensed to that patient by acommunity pharmacy. The qualitative feedback obtained from patients showed
convergence of topics.

Conclusions: Lack of an accurate electronic audit trail from prescription to dispensed medication precludes clinical deployment
of automated drug recall notification.

(IMIRx Med 2026;7:€68345) doi:10.2196/68345
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Introduction Methods
Background Study Setting and Participants

In the United States, the Food and Drug Administration (FDA)
is responsible for assuring the safety and efficacy of marketed
drugs. When a safety concern arises on a marketed drug,
communicating this information to patients is essential, and
timely clinical action by prescribers is often required. Yet,
patientsand prescribers often lack relevant, timely information,
leaving patients and health systems unable to efficiently manage
drug recalls and their impacts. Recognizing this problem, the
FDA developed prototype technology for patients and health
systems to automatically be notified of drug recalls through
their health care portals as part of the FDA’'s Healthy Citizen
prototype platform that seeksto allow “citizens and those who
carefor them, research organizations, and FDA to communicate
and collaborate in a single, seamless environment connected
through the healthcare portal and leveraging the trusted
relationships between providers and patients to improve public
health outcomes” [1].

Drug Recall Process

Firms, including manufacturers and own-label distributors, can
initiate a recall, either on their own or in response to an FDA
recommendation, request, or order. Common reasonsfor recalls
include contamination, mislabeling, adversereactions, defective
products, and incorrect potency [2,3]. The FDA works with
firms as they develop their recall strategy, which is dependent
on a variety of factors, including, but not limited to, the
product’s degree of hazard, the ease of identifying the product,
and the extent of distribution. Depth of recall is one component
of this strategy: consumer-level recalls should be extended to
consumers and patients; retail-level recalls affect community
pharmacies and health care providers, and wholesae-level
recalls affect manufacturers and distributors.

For consumer-level recalls, which werethe focus of thisproject,
consumers may learn of arecall through FDA.gov [4], news
media, or notification from the recalling firm or pharmacy.
(Most pharmacies have protocols in place to handle recalls,
which may include outreach to customers) Consumer
notifications often recommend that patients consult their health
care provider about the best course of action. However, recalls
often affect only certain lots of pills, and prescribers have no
way of knowing the lot number of the medication dispensed to
the patient and therefore whether the patient is affected. The
patient often cannot identify the lot number, either, as most
dispensing pharmacies are not required to document the lot
number on pill bottle labels (see Principal Findings section for
details). Thus, if patients contact their health care providers
about arecall, the only action providers can take is to redirect
patients to their pharmacy. The pharmacy then either replaces
the pillswith those from an unaffected lot or, if no substituteis
available, notifies the prescribing clinician to issue a new
prescription for adifferent medication, dosage, or formulation.

This partnership with the FDA amed to address the
inefficiencies in recall notification by demonstrating timely,
fully automated, and individualized communication of drug
recalls and recommended actions to patients.

https://xmed.jmir.org/2026/1/e68345

The University of California, San Francisco (UCSF), an
academic medical center, partnered with the FDA [5] to
demonstrate use of Heathy Citizen tools to automate
individualized drug recall notifications to outpatient primary
care and cardiology patients.

We developed an electronic notification system and conducted
thisstudy inthe Division of General Internal Medicine (DGIM)
and Division of Cardiology at UCSF, alarge, urban, academic
medical center in San Francisco, California. The DGIM primary
care clinic serves 25,000 patients with approximately 70,000
visits yearly. The cardiology clinics serve over 12,000 patients
with approximately 30,000 visits yearly. The clinics use the
Epic electronic health record (EHR) with the MyChart patient
portal. At the time of the study, approximately 45% of patients
had actively used MyChart at least once.

We created and tested the notification system within Epic's
ACES6 development environment, with the intent to migrate it
to production after successful testing. The project team
comprised cliniciansand programmersfrom the medical center,
FDA leaders from the Office of Health Informatics and other
sections, and developers of the Healthy Citizen platform. For
testing purposes, fictitious patients were created in the Epic
ACE6 environment with medication lists that contained
prescriptions matching fictitious medication recalls issued by
the FDA.

The prototype system was shown to a convenience sample of
9 patients via remote videoconferencing to obtain initial
formative feedback.

Ethical Considerations

Ethical approval for this program eval uation was obtained from
the UCSF Institutional Review Board (19 - 27668). Informed
consent was obtained from each participant via electronic
signature before the interview. Interviews were conducted by
2 investigators (MG and RP). Transcripts were analyzed for
common themes by the same, with additional verification by 2
other investigators (SC and 1S). Transcripts were stored in a
secure location behind an institutional firewall. No identifying
data were shared or presented beyond summary statistics
(number and gender of patients). Upon completion of the
interview, each patient was paid US $25 for their time.

Results

Program Description

The notification system comprised two major technical parts.
The first part, within the medical center’s firewalls, checked
for new consumer-level drug recalls and notified affected
patients via MyChart (see the EHR Build section below). The
second part was the FDA’s Heal thy Citizen prototype platform,
which provided an application programming interface (API)
for external systemsto request the latest drug recall information
and mechanisms to launch a widget displaying details about a
specific recall (see the Healthy Citizen Build section below).
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Thewidget wasa SMART-on-FHIR software modul e that could
be embedded into and accessed within an EHR without the need
for any additional sign-in.

EHR Build

The EHR build had three major parts: (1) checking for new drug
recalls; (2) matching recalls to the patient medication lists; and
(3) preparing and sending personalized MyChart notifications
to patients. Each part proved extremely challenging to build for
technical and data availability reasons.

First, the system issued a nightly call to the Healthy Citizen
API to retrieve the National Drug Codes (NDCs) of newly
recalled drugs. The next step, matching recalls to a patient’s
EHR medication list, can result in false negatives and false
positives. False negatives can occur if a patient’s prescription
ismissing from the medication list [6], or if the algorithm fails
to detect a true match. False positives can arise from two
inaccuracies. Crucially, EHR medication lists contain the
prescribed drug, not the dispensed drug. To identify aprescribed
drug, Epic uses RxNorm codes that do not include the
manufacturer name. To identify recalled drugs and their
manufacturers, the FDA uses NDCs, which are unique,
3-segment numbers that identify a drug's labeler (ie,

https://xmed.jmir.org/2026/1/e68345
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manufacturer or distributor), product, and trade package size
[7]. Thus, for example, the NDC from a lisinopril recall from
a specific manufacturer will match the RxNorm code for all
lisinopril prescriptions of the same strength, regardiess of
manufacturer. Thiswill erroneoudly identify patientswho were
prescribed lisinopril but were not dispensed pills from the
affected manufacturer. Secondly, recalls often involve only
specific lots, information that isunavailablein the EHR, thereby
contributing to false positives, as discussed above.

The third part of the EHR build was to send a MyChart
notification to patients once a match was made, alerting them
that they may be taking a recalled medication (Figure 1).

The Medication Recalls link led to the FDA Healthy Citizen’s
display widget, launched as a new window within MyChart
showing details of the matched recall, including affected
manufacturers (Figure 2). Because the matching algorithm could
not restrict matches to affected manufacturers, the MyChart
message asked patients to compare the manufacturer name on
their pill bottle's label to the manufacturer or manufacturers
listed in the FDA informationa display and to call their
pharmacy if it matched. The patient advisory council of the
primary care clinic provided input on the wording and endorsed
the importance of the project aims.
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Figure 1. MyChart notification of potentially relevant recall.

FdaR (0 Print @ Delete

Drug Recall Notice

Subject:
Motification: Read below to see if CARVEDILOL 6.25 MG TABLET recall affects you

Dear Jane Fda Doe

The FDA is a government agency that works to keep medications safe. They have let us know that one or more
manufacturers of the drug CARVEDILOL 6.25 MG TABLET have decided to temporarily remove it from use due to a
possible problem with the drug.

Our records show that you are taking this drug. Depending on which company made your specific pills, you may or
may not be affected by this recall. At the bottom of this email there is a link to a page that shows details of the drug
recalled. The Drug Recall display shows the full name of the medication recalled. Click on the + symbol next to the
name to read additional details.

Please look on the prescription label on your CARVEDILOL 6.25 MG TABLET pill bottle and look for the company name
that is listed after “MFR" or “MFG.” If the company listed on your pill bottle is NOT listed in the Drug Recall display
(under Product Description), then your CARVEDILOL 6.25 MG TABLET is NOT recalled and you should continue to take
your medication.

If the company on your pill bottle is listed on the Drug Recall display, then your pills may need to be replaced. Please
contact or go to your pharmacy to find out next steps.

If you are not sure if your CARVEDILOL 6.25 MG TABLET is recalled, we recommend that you call your pharmacy to find
out. Your pharmacy has more information on the drug that was given to you. Please continue to take your
CARVEDILOL 6.25 MG TABLET until your pharmacy tells you what to do.

Please click on this link -- Medication Recalls-- to review the recalled medication

Thank you,
UCSF Medical Center

O REPLY You cannot reply to a message generated by the system.
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Figure 2. Food and Drug Administration Healthy Citizen information display widget showing official information about a drug recall.

M - )
JY‘*\—"_“-" L i
{ el —
Epic Medical Center Health

Jane

Visits Messaging Billing Resources Profi

Drug Recalls

The data presented here is for informational purposes only. Please discuss this information with your health practitioner(s)

Product Description Recall Start Date
CARVEDILOL 6.25 MG ORAL TABLET, FILM COATED
Total number of recalls: 1

== Carvedilol Tablets, USP, 6.25 myg, 500 count
bottles, Rx Only Manufactured by: Cadila
Healthcare Ltd., India Distributed by: Zydus
Pharmaceuticals (USA) Inc. Pennington, NJ
USA 08534 NDC 68382-093-05

412472019

probability of serlous adverse health consequences |s remote
Recalling Firm: Zydus Pharmaceuticals USA Inc

Classification: Class |l: The use of, or exposure to, a viclative product may cause temporary or medically reversible adverse health consequences or where the

~ Recall Reason

Labeling; Label Mix-up; report received of one bottle
labeled as Acyclovir Tablets USP 400 mg actually
contained Carvedilol Tablets 6.25 mg

BACK TO THE HOME PAGE

Healthy Citizen Build

Substantial technical work was performed on the Healthy Citizen
platform to satisfy the use case needs. For example, technical
and internal FDA administrative changeswere required to make
the depth of recall (ie, retail or consumer level) searchable and
to distinguish between new and ongoing recalls. The
SMART-on-FHIR widget needed to be available on Epic’'s App
Orchard, and modifications were required for the widget to be
called by and launched within Epic. The contents of the widget
display were modified to exclude information not relevant to
patients, such as the status of the recall (eg, whether it was
ongoing or completed), or to move it from the main display to
the Additional Details section. The text immediately below the
title could not be modified.

Program Evaluation

The system was able to automatically detect a new fictitious
medication recall using the Healthy Citizen API, compare and
detect matches to each (fictitious) patient’s list of prescribed
medications, send a MyChart message to affected (fictitious)
patients, and launch a display for the correct recall or recalls.
The system responded correctly to test patients with zero to
multiple affected medications.

Established patients at the primary care clinic who were
members of the patient advisory council, used MyChart, and
were prescribed at least one medication received a recruitment

https://xmed.jmir.org/2026/1/e68345
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letter. Patients at the cardiology clinics who were scheduled to
see the pharmacist during a random week, who actively used
MyChart (or their family memberswho used MyChart on their
behalf), and who were taking at least one prescription
medication were deemed eligible for the study and sent a
recruitment letter. Interested patients contacted the study team
to participate.

We obtained qualitative feedback by interviewing aconvenience
sample of 9 patients (5 femae, 4 mae). Two of the 9
participants had personal experience with recalls. Participants
were interviewed individualy using Zoom (Zoom
Communications, Inc). During the session, they were presented
with a scenario for fictitious patient Jane Doe, who was
prescribed carvedilol (6.25 mg). Using structured interviewing
techniques, we evaluated participants understanding of the
MyChart message, widget, and example pill bottle label.
Throughout the process we asked for descriptive feedback.
Recordings of the interviews were transcribed and separately
analyzed by 2 investigators (MG and RP) for common themes
[8], with additional verification by SC and IS.

All 9 participants understood the purpose of the MyChart
notification message but thought it was too wordy. All 9 were
able to identify the medication manufacturer on the example
pill bottle label. Only 2 would have clicked on their own on the
link at the bottom of the MyChart message to launch the widget;
the other 7 needed the interviewer’s prompting and guidance
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to do so. Asadvised by the MyChart message, all 9 userswould
have contacted their pharmacist, but 5 of the 9 would also have
contacted their doctor’s office, as advised by the widget. Given
the choice, al 9 would have liked to receive MyChart
notification of potential drug recalls.

Major thematic findings included the following: (1) Patients
appreciated being notified of recallsby their clinic, even though
their actual medication may not have been affected by therecall,
because they trusted the clinic, and the notification showed that
the clinic was aware of patient medication issues. (2) Patients
saw communicating through the MyChart patient portal as a
trusted, efficient, and reliable notification method. Mailed | etters
can beignored, and several userssaid they did not answer phone
calls from unknown phone numbers (eg, their pharmacy). (3)
Patients suggested that the widget content should be displayed
directly in the MyChart message rather than in a new window.
(4) Patients felt that the widget itself should be redesigned to
more directly meet patient information needs (much of the
widget content was either confusing or irrelevant to patients,
eg, recall start date, manufacturer address), that the recall reason
was appreciated but unnecessary, and that the widget should
not ask patientsto discussthe information with their health care
provider. (5) Patients wanted to discuss the recall with their
cliniciansto “ close the loop.”

The project team concluded that operational deployment of this
system may lead to unnecessary and unacceptable patient
anxiety generated by false positive notifications. In addition,
because patient feedback suggested that patients would contact
their clinicians regardless of the advice to contact their
pharmacy, the system was likely to increase staff burden for
responding to patient inquiries. While the project
implementation provided important lessons, it did not provide
a solid enough business case to justify expanding the pilot,
which would have required institutional support. We therefore
decided not to proceed with implementation of the FDA drug
recall notification system into clinical care.

Discussion

Principal Findings

Drug recalls are an ongoing challenge in the United States [3]
and other countries[9]. According to an analysis of FDA recall
data, between 2012 and 2023 there were on average 330 recalls
per year [3]. When, in 2018, several angiotensin Il receptor
blockers (prescribed to treat hypertension, heart failure, and
chronic kidney disease) were recalled for carcinogenic
impurities, the availability of treatmentsin the same or similar
drug class facilitated patients’ transition to alternatives [10].
Sustained media attention highlighted communication needs
and challenges among the parties impacted.

Patients and clinicians need an accurate system for identifying
which patients are affected by which drug recalls and acting on
themin atimely and appropriate manner to prevent patient harm
and erosion of trust in prescribers and the health care system.

This project demonstrated the technical and clinical feasibility
of using the FDA's Hedlthy Citizen drug recal tools to
automatically alert patients, via Epic’s patient portal MyChart,
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to relevant drug recalls. While our project was technically
successful, it revealed substantial challenges to responding to
drug recalls. Chiefly, while patients want and expect their
prescriber to be aware of, and involved in, responding to adrug
recall, prescribers have no easy access to the manufacturer and
lot number of the actual medication dispensed to their patients.
Without these details, health systems cannot accurately target
patients and fal se positive notifications are inevitable. A partial
technical solution could beto access Surescriptsrecords, which
include the NDC for dispensed drugs as reported to Surescripts
via clams data. However, only 70% of patients at UCSF
Medical Center use a Surescripts-participating pharmacy, and
Surescripts records do not include dispensed |ot numbers, such
that false positive recall notifications would still be an issue.

Our project showed that astrong case can be made for requiring
each pill bottle to include on its label the lot number and NDC
of the pills (which links to the manufacturer, labeler, or
distributor), so that patients could definitively determine if a
recall affected them. Current federal regulation allows such
information to appear on an internal leaflet or a label on the
outer carton or wrapper of manufactured medications [11],
which many patients discard even if the pharmacist includes
them with the dispensed medication. As of August 2025, our
review of state regulationsidentified jurisdictions with explicit
requirements. Only four state boards of pharmacy (Colorado,
Delaware, Oklahoma, and Wyoming), plus the US territory of
Puerto Rico, require the lot number to appear on the dispensed
medication label [12-16]. In addition, only three state boards
of pharmacy (Pennsylvania, New Hampshire, and Ohio) have
regulations about the NDC appearing on the dispensed
medication label [17-19]. The Pennsylvania State Board of
Medicine requires the NDC to appear on the dispensed
medication label if the prescriber specifies that the drug name
not appear on the label [17]. The state boards of pharmacy of
New Hampshire and Ohio allow the use of the NDC as an
abbreviation for the manufacturer or distributor name, though
they do not require it on every dispensed medication label
[18,19]. The FDA does not have the legal authority to regulate
the practice of pharmacy in any state and therefore cannot
requirethat thelot number and NDC (or anything else, including
the name of the drug) be placed on each prescription that a
pharmacist dispenses to a patient. The manufacturer and lot
number of dispensed medications should routinely be available
electronically to prescribing cliniciansviastandard APIs so that
health systems can meet patient expectationsthat they aretrusted
guides in properly responding to drug recalls. Policy and data
infrastructure changes are required at the regulatory, health IT,
and consumer pharmacy levels before automated recall
notification can be widely deployed.

Conclusions

The need of patients and clinicians to identify applicable drug
recalls and appropriately act on them is currently unmet.
Through our project we learned several lessons, which in some
cases can be generalized beyond its scope: (1) Patients
appreciated receiving a notification showing that the clinic was
aware of the patient’s medication issues. (2) The MyChart
patient portal was seen as a trusted and reliable notification
method. (3) Patients preferred the notification content to be
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displayed directly in the MyChart message rather than in anew
window. (4) Patients considered that the content of the
notification should directly address patient information needs,
avoiding content that is not strictly necessary. (5) Prescriptions
being a sensitive topic, patients wished to discussthe recall with
their clinicians, even when directed to contact the dispensing

pharmacy.

Gadgil et d

Our project showed that access to the manufacturer and lot
number of the drug dispensed viastandard APIsisarequirement
for the development and deployment of technical solutionsthat
implement accurate automated recall notifications to patients.
While a change at the federal level would be ideal, advocating
for individual state boards of pharmacy to requirethe NDC and
lot number to appear on the dispensed medication label may

provide needed interim progress for allowing devel opment and
deployment of solutions supporting patients’ needs.
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