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The author replies: The comments by Kambič 
and colleagues are important regarding person-
alized exercise training for each patient who par-
ticipates in cardiac rehabilitation, in the shorter 
term and longer term. Certification programs for 
cardiac rehabilitation aim to help standardize 
the quality of methods used, but further studies 
are needed to assess the effect of these programs 
on improving the quality of exercise training 
methods provided to patients. Innovative and ben-
eficial advances in exercise training approaches1 
and strategies for other components of cardiac 
rehabilitation2 will be critically important as car-
diac rehabilitation continues to evolve and im-
prove.

The comments by Rich and colleagues high-
light an alternative delivery model of cardiac re-

habilitation — ICR. It includes components simi-
lar to those in traditional cardiac rehabilitation, 
with twice as many sessions (i.e., 72 sessions vs. 
36 sessions) and at substantially higher cost.3 
Particular focus is placed on plant-based diets 
and stress-management strategies. ICR is provid-
ed by just under 2% of all cardiac rehabilitation 
programs in the United States, with less than 
1% of all enrolled patients participating in such 
programs.4 Randomized studies of head-to-head 
comparisons between ICR and traditional cardiac 
rehabilitation are needed. Until such studies are 
conducted and show a favorable cost–benefit ef-
fect on patient participation and outcomes, it 
appears that the role of ICR in expanding the 
reach of cardiac rehabilitation may be limited. 
Meanwhile, a number of head-to-head random-
ized studies comparing home-based with tradi-
tional center-based cardiac rehabilitation have 
shown promising results on patient outcomes and 
participation,5 with additional studies in progress.
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False Positive Covid-19 Rapid Antigen Tests

To the Editor: The letter by Herbert et al. (Feb. 22 
issue)1 explores persistent false positive results on 
SARS-CoV-2 rapid antigen tests but overlooks vari-
ous factors, such as interfering substances and 
testing conditions.2 Structural similarities between 

pathogens such as dengue virus and SARS-CoV-2 
imply potential cross-reactivity.3

The potential for IgM cross-reactivity with 
rheumatoid factor–positive serum samples was 
observed in blood tests used to detect IgM SARS-
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CoV-2 by means of gold immunochromato-
graphic and enzyme-linked immunosorbent as-
says.4 SARS-CoV-2 rapid antigen tests differ from 
antibody tests, with the former identifying SARS-
CoV-2 viral proteins and the latter detecting hu-
man IgM SARS-CoV-2 antibodies. Thus, the pos-
sible link between false positive rapid antigen 
tests, which use nasal swabs, not blood samples, 
and antibody cross-reactivity with rheumatoid 
factor deserves reconsideration.

The absence of discussion about patients 
with negative results on reverse-transcriptase–
polymerase-chain-reaction (RT-PCR) testing for 
SARS-CoV-2 but positive results on SARS-CoV-2 
rapid antigen tests raises questions about persis-
tent viral infection. For instance, despite negative 
results on RT-PCR testing of nasopharyngeal swabs 
or bronchoalveolar-lavage samples, autopsies re-
vealed continued shedding of SARS-CoV-2 in lung 
tissue up to 300 days after the remission of infec-
tion.5 Overall, the letter provides insights into 
persistent false positive results on rapid antigen 
testing but neglects factors of relevance for the 
accurate interpretation of SARS-CoV-2 test results.
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The authors reply: In our letter, we describe 
persistent false positive SARS-CoV-2 rapid anti-
gen tests and suggest rheumatoid factor as a po-
tential mechanism. Our postulation was based on 
previous reports of cross-reactivity and the ob-

servation that IgM and IgA rheumatoid factors 
are detected in saliva and nasal secretions.1 It is 
important to underscore that our findings were 
observational and that we did not investigate caus-
al relationship. Yang and colleagues raise impor-
tant considerations about persistent viral shed-
ding in lung tissue. However, all the participants 
in our study were asymptomatic and reported 
that they had not tested positive for SARS-CoV-2 
in the previous 3 months. By contrast, viral shed-
ding is commonly observed in persons with pro-
longed olfactory dysfunction after infection.2

Finally, we received more than 30 accounts 
from patients and providers in response to our 
letter sharing similar experiences of persons with 
autoimmune conditions who had persistent posi-
tive results on specific SARS-CoV-2 rapid antigen 
tests without positive PCR tests. We believe that 
such anecdotal evidence, combined with our find-
ings and previous reports,3 warrants further in-
vestigation of the potential associations between 
autoimmunity and persistent false positive results 
on SARS-CoV-2 rapid antigen tests.
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