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Individualised, short-course antibiotic treatment versus usual long-
course treatment for ventilator-associated pneumonia (REGARD-VAP): a 
multicentre, individually randomised, open-label, non-inferiority trial    
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This trial was an individually randomized, open-label, hierarchical non-inferiority–superiority trial in 39 intensive 
�Ð�·�9�Ú�§�J���û�E�=�§�û���§�=�û�d�§�÷���=�6�û�E�·���=�§�û���§�^�Ú�6�·���®�§�„�û���ð�·�6���9�Ú�®�§�·���Ö�§�‹�÷�·�û���·���Ö�­�§�‹�÷�Ú�e�§�Ú���9�������Ú�Ö�§�·�Ö�J���E�=�§�É�·�ð�Ú�§���Œ�“�§�e�Ú�·�9�=�Ê�§�_�÷���§���Ú�E�§�E�÷�Ú�§�•�„�§��� ���§
�^�·�E�û�����·���§�A�Ú�·���E�÷�Ð�·�9�Ú�§�„�·�ï�Ú�E�e�§�^�Ú�E�_���9���§�Ð�9�û�E�Ú�9�û�·�§�ï���9�§�¤���}�®�§�÷�·�Ö�§�Ï�Ú�Ú���§���Ú�Ð�÷�·���û�Ð�·�����e�§�^�Ú���E�û���·�E�Ú�Ö�§�ï���9�§�•�“�§�÷���J�9�=�§���9�§�������ð�Ú�9�®�§�·���Ö�§�_�Ú�9�Ú�§
administered culture-directed antibiotics. In culture-negative cases, empirical antibiotic choices were made depending 
on local hospital antibiograms reported by the respective microbiology laboratories or prevailing local guidelines. 
�}�·�9�E�û�Ð�û�6�·���E�=�§ �_�Ú�9�Ú�§ �·�=�=�Ú�=�=�Ú�Ö�§ �J���E�û���§ �ï�Ú�^�Ú�9�§ �9�Ú�=�����J�E�û�����§ �ï���9�§ �•�“�§ �÷�§ �·���Ö�§ �÷�Ú�����Ö�e���·���û�Ð�§ �=�E�·�Ï�û���û�E�e�®�§ �E�÷�Ú���§ �9�·���Ö�������e�§ �·�=�=�û�ð���Ú�Ö�§ �É�Œ�¼�Œ�Ê�§ �E���§



Unadjusted Kaplan-Meier Survival Estimates by 
Intervention in the Intention-to-Treat Population

Day 0 refers to the day of randomisation, and day 60 refers to the 
last day of follow-up. All participants were followed up for 60 days; 
there were no participants lost to follow-up.
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Dr. Septimus’sAnnotations

�û���Ö�û�^�û�Ö�J�·���û�m�Ú�Ö�§ �=�÷���9�E�Ä�Ð���J�9�=�Ú�§ �E�9�Ú�·�E���Ú���E�§ �É���’�§ �Ö�·�e�=�Ê�§ ���9�§ �J�=�J�·���§
�Ð�·�9�Ú�§ �É���“�§ �Ö�·�e�=�®�§ �_�û�E�÷�§ �6�9�Ú�Ð�û�=�Ú�§ �Ö�J�9�·�E�û�����=�§ �Ö�Ú�E�Ú�9���û���Ú�Ö�§ �Ï�e�§ �E�÷�Ú�§
�6�9�û���·�9�e�§ �Ð���û���û�Ð�û�·���=�Ê�­�§ �E���Ö�Ú�6�Ú���Ö�Ú���E�§ �·�=�=�Ú�=�=���9�=�§ �ï���9�§ �9�Ú�Ð�J�9�9�Ú���E�§
pneumonia and participants were masked to treatment 
allocation, but clinicians were not. The primary outcome 

was a 60-day composite endpoint of death or pneumonia 

�9�Ú�Ð�J�9�9�Ú���Ð�Ú�­�§ �‹�÷�Ú�§ �������Ä�û���ï�Ú�9�û���9�û�E�e�§ ���·�9�ð�û���§ �_�·�=�§ �6�9�Ú�=�6�Ú�Ð�û�q�Ú�Ö�§

�·�E�§ �Œ�•�"�§ �·���Ö�§ �÷�·�Ö�§ �E���§ �Ï�Ú�§ ���Ú�E�§ �Ï�e�§ �·���·���e�=�Ú�=�§ �Ï�·�=�Ú�Ö�§ �����§ �Ï���E�÷�§

intention-to-treat (all study participants who were 

�9�·���Ö�����û�m�Ú�Ö�Ê�§�·���Ö�§�6�Ú�9�Ä�6�9���E���Ð�����§�6���6�J���·�E�û�����=�§�É�·�����§�9�·���Ö�����û�m�Ú�Ö�§

�=�E�J�Ö�e�§�6�·�9�E�û�Ð�û�6�·���E�=�§�_�÷���§�ï�J���q�����Ú�Ö�§�E�÷�Ú�§�Ú���û�ð�û�Ï�û���û�E�e�§�Ð�9�û�E�Ú�9�û�·�®�§���Ú�E�§

�q�E���Ú�=�=�§ �Ð�9�û�E�Ú�9�û�·�§ �ï���9�§ �·���E�û�Ï�û���E�û�Ð�§ �Ö�û�=�Ð�����E�û���J�·�E�û�����®�§ �·���Ö�§ �_�÷���§

�9�Ú�Ð�Ú�û�^�Ú�Ö�§ �·���E�û�Ï�û���E�û�Ð�=�§ �ï���9�§ �E�÷�Ú�§ �Ö�J�9�·�E�û�����§ �=�6�Ú�Ð�û�q�Ú�Ö�§ �Ï�e�§ �E�÷�Ú�û�9�§

�·�������Ð�·�E�û�����§�ð�9���J�6�Ê�­�§

�•�‘�Œ�§ �6�·�E�û�Ú���E�=�§ �_�Ú�9�Ú�§ �Ú���9�������Ú�Ö�§ �·���Ö�§ �9�·���Ö�������e�§ �·�=�=�û�ð���Ú�Ö�§ �E���§ �E�÷�Ú�§ �=�÷���9�E�§ �Ð���J�9�=�Ú�§ �E�9�Ú�·�E���Ú���E�§ �ð�9���J�6�§ �É�����•�Ž�•�Ê�§ ���9�§ �E�÷�Ú�§ �J�=�J�·���§ �Ð�·�9�Ú�§
�ð�9���J�6�§�É�����•�•�”�Ê�­�§�§�‹�÷�Ú�§���Ú�Ö�û�·���§�·�ð�Ú�§�_�·�=�§�‘�•�§�_�û�E�÷�§�¤���}�­�§�}�·�E�û�Ú���E�=�§�û���§�E�÷�Ú�§�=�÷���9�E�Ä�Ð���J�9�=�Ú�§�ð�9���J�6�§�_�Ú�9�Ú�§�·�=�=�Ú�=�=�Ú�Ö�§�Ö�·�û���e�§�ï���9�§�·���E�û�Ï�û���E�û�Ð�§
�Ö�û�=�Ð�����E�û���J�·�E�û�����§�Ï�·�=�Ú�Ö�§�����§�÷�Ú�����Ö�e���·���û�Ð�§�=�E�·�Ï�û���û�E�e�§�É�û�­�Ú�­�®�§�����§�^�·�=���6�9�Ú�=�=���9�=�Ê�§�·���Ö�§�·�Ï�=�Ú���Ð�Ú�§���ï�§�ï�Ú�^�Ú�9�§�ï���9�§�•�“�§�÷���J�9�=�­�§�¥�÷�Ú���§�E�÷�Ú�=�Ú�§
criteria were met, antibiotics were discontinued as early as day 3 for patients with culture-negative VAP and as early 
as day 5 for patients with positive cultures. One third of patients had culture-negative VAP. More than half of positive 
�Ð�J���E�J�9�Ú�=�§ �_�Ú�9�Ú�§ �ð�9�·���Ä���Ú�ð�·�E�û�^�Ú�§ �Ï�·�Ð�û�����û�°�§ �Ž�•�"�§ �=�÷���_�Ú�Ö�§ �Ð�·�9�Ï�·�6�Ú���Ú���§ �9�Ú�=�û�=�E�·���Ð�Ú�®�§ �·���Ö�§ �Œ�“�"�§ �_�Ú�9�Ú�§ �9�Ú�=�û�=�E�·���E�§ �E���§ �E�÷�û�9�Ö�Ä�ð�Ú���Ú�9�·�E�û�����§
�Ð�Ú�6�÷�·�����=�6���9�û���=�­�§ �]�Ú�Ö�û�·���§ �Ö�J�9�·�E�û�����§ ���ï�§ �·���E�û�Ï�û���E�û�Ð�=�§ �_�·�=�§ �‘�§ �Ö�·�e�=�§ �ï���9�§ �E�÷�Ú�§ �=�÷���9�E�Ä�Ð���J�9�=�Ú�§ �ð�9���J�6�§ �·���Ö�§ �Œ�•�§ �Ö�·�e�=�§ �ï���9�§ �E�÷�Ú�§ �J�=�J�·���Ä�Ð�·�9�Ú�§
�ð�9���J�6�­�§�]���9�E�·���û�E�e�®�§�Ö�J�9�·�E�û�����§���ï�§���Ú�Ð�÷�·���û�Ð�·���§�^�Ú���E�û���·�E�û�����®�§�·���Ö�§�E���•�§���Ú���ð�E�÷�§���ï�§�=�E�·�e�§�_�Ú�9�Ú�§�=�û���û���·�9�§�Ï�Ú�E�_�Ú�Ú���§�ð�9���J�6�=�­�§�����E�û�Ï�û���E�û�Ð�=�§�_�Ú�9�Ú�§
�9�Ú�=�E�·�9�E�Ú�Ö�§�_�û�E�÷�û���§�•�§�Ö�·�e�=�§�û���§�����Ú�§�E�÷�û�9�Ö�§���ï�§�=�÷���9�E�Ä�Ð���J�9�=�Ú�§�6�·�E�û�Ú���E�=�®�§�Ï�J�E�§�Ö�û�·�ð�����=�Ú�=�§���ï�§�9�Ú�Ð�J�9�9�Ú���E�§�6���Ú�J�������û�·�§�Ö�û�Ö�§�����E�§�Ö�û�ï�ï�Ú�9�§�É���Œ�“�"�§�û���§
�Ú�·�Ð�÷�§�ð�9���J�6�Ê�­�§�€�Ú�=�J���E�=�§�_�Ú�9�Ú�§�=�û���û���·�9�§�û���§�E�÷�Ú�§�6�Ú�9�Ä�6�9���E���Ð�����§�6���6�J���·�E�û�����­�§�‹�÷�Ú�§�������Ä�û���ï�Ú�9�û���9�û�E�e�§���ï�§�=�÷���9�E�Ä�Ð���J�9�=�Ú�§�·���E�û�Ï�û���E�û�Ð�§�E�9�Ú�·�E���Ú���E�§
�_�·�=�§���Ú�E�§�û���§�E�÷�Ú�§�·���·���e�=�Ú�=�­�§�E���§�E�÷�Ú�§�6�Ú�9�Ä�6�9���E���Ð�����§�6���6�J���·�E�û�����®�§�·���E�û�Ï�û���E�û�Ð�§�=�û�Ö�Ú�Ä�Ú�ï�ï�Ú�Ð�E�=�§���Ð�Ð�J�9�9�Ú�Ö�§�û���§�“�‘�§�É�Ž�“�"�Ê�§���ï�§�•�•�•�§�û���§�E�÷�Ú�§�J�=�J�·���§
�Ð�·�9�Ú�§�ð�9���J�6�§�·���Ö�§�Œ�’�§�É�“�"�Ê�§���ï�§�•�Œ�Œ�§�û���§�E�÷�Ú�§�=�÷���9�E�Ä�Ð���J�9�=�Ú�§�ð�9���J�6�§�É�9�û�=���§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�§�Å�Ž�Œ�"�§�Í�”�•�"�§���E�§�Å�Ž�’�§�E���§�Å�•�•�"�°�§�6���‹�¶�‹�‹�‹�Œ�Î�Ê�­�§�§���������ð�§
patients with VAP associated with carbapenem-resistant Gram-negative bacilli and Gram-negative non-fermenting 
bacilli, the individualized short-course strategy was also similar to usual care, with no major differences in the primary 
outcome. 

�‹�÷�û�=�§�û�=�§�E�÷�Ú�§�q�9�=�E�§�9�·���Ö�����û�m�Ú�Ö�§�Ð�����E�9�������Ú�Ö�§�E�9�û�·���§���ï�§�·���E�û�Ï�û���E�û�Ð�§
treatment duration for VAP conducted in hospitals across 
low-income, middle income, and high-income settings, 
with patients predominantly enrolled from low-income 
and middle-income countries. As most of you know 
diagnosing VAP can be challenging and subjective.  This 

study supports stopping antibiotics sooner if the patient 

�û�=�§ �8�J�û�Ð�����e�§ �û���6�9���^�û���ð�­�§ �§ �9���9�§ �����=�E�§ �6�·�E�û�Ú���E�=�®�§ �Ö�J�9�·�E�û�����§ ���ï�§ �’�Ä�“�§

makes sense.  The current major international guidelines, 

�û���Ð���J�Ö�û���ð�§�E�÷�Ú�§�E���ï�Ú�Ð�E�û���J�=�§� �û�=�Ú�·�=�Ú�§�„���Ð�û�Ú�E�e�§���ï�§�����Ú�9�û�Ð�·�§�É�E� �„���Ê�®�§

�·���Ö�§ �E�÷�Ú�§ �$�J�9���6�Ú�·���§ �„���Ð�û�Ú�E�e�§ ���ï�§ �����û���û�Ð�·���§ �]�û�Ð�9���Ï�û�������ð�e�§ �·���Ö�§

�E���ï�Ú�Ð�E�û���J�=�§ � �û�=�Ú�·�=�Ú�=�®�§ �9�Ú�Ð�������Ú���Ö�§ �’�Å�“�§ �Ö�·�e�=�§ ���ï�§ �·���E�û�Ï�û���E�û�Ð�§

�E�9�Ú�·�E���Ú���E�§ �ï���9�§ �¤���}�­�§ �Í�$�J�9�§ �€�Ú�=�6�û�9�§ �R�§ �•�‹�Œ�’�°�§ �•�‹�¼�§ �Œ�’�‹�‹�•�“�•�°�§ �����û���§

�E���ï�Ú�Ð�E�§� �û�=�§�•�‹�Œ�‘�°�§�‘�Ž�¼�§�Ú�‘�Œ�Å�Œ�Œ�Œ�Î�§�‹�÷�û�=�§�9�Ú�Ð�������Ú���Ö�·�E�û�����§�û�=�§���·�û�����e�§
�Ï�·�=�Ú�Ö�§ �����§ �=�Ú�^�Ú�9�·���§ �9�Ú�Ð�Ú���E�§ �9�·���Ö�����û�m�Ú�Ö�§ �E�9�û�·���=�­�§ �Í�R���]���§ �•�‹�‹�Ž�°�§
�•�”�‹�¼�§�•�•�“�“�Å�”�“�°�§�}�W���„�§�d���Ú�§�•�‹�Œ�•�°�§�’�¼�§�Ú�•�Œ�•�”�‹�Î�§�§

They found a high proportion of VAP associated with 
carbapenem-resistant Gram-negative bacilli and high 
antibiotic consumption. These VAP episodes were mostly 
treated with combinations of colistin or polymyxin B, beta-
���·�Ð�E�·���=�§ �É�û���Ð���J�Ö�û���ð�§ �Ð�·�9�Ï�·�6�Ú���Ú���=�Ê�®�§ �·���Ö�§ �·���û�����ð���e�Ð���=�û�Ö�Ú�=�®�§
which were frequently associated with acute kidney 
�û���	�J�9�e�­�§�‹�÷�Ú�=�Ú�§�6�·�E�E�Ú�9���=�§���ï�§�·���E�û�Ï�û���E�û�Ð�§�6�9�Ú�=�Ð�9�û�6�E�û�����§�9�Ú�r�Ú�Ð�E�Ú�Ö�§
the epidemiology of bacteria causing VAP and the limited 
access to newer-generation antibiotics (e.g., novel 
β-lactam– β�Ä���·�Ð�E�·���·�=�Ú�§ �û���÷�û�Ï�û�E���9�=�§ ���9�§ �Ð�Ú�q�Ö�Ú�9���Ð�����Ê�§ �û���§ ���·���e�§



HANDOC score >2 points (all streptococci) 91 (85-95) 83 (80-86) 58 (53-62) 97 (96-98) 85 (82-87)

HANDOC score >2 points 

(non-beta-hemolytic streptococci; n=607)
95 (90-98) 82 (78-85) 61 (56-65) 98 (96-99) 85 (82-88)

2015 Duke-ESC 65 (57-72) 100 (98-100) 97 (92-99) 92 (90-93) 93 (91-94)

2023 Duke-ISCVID 81 (74-86) 99 (98-100) 95 (90-97) 95 (94-97) 95 (94-97)

2023 Duke-ESC 73 (65-79) 99 (98-100) 95 (90-98) 93 (92-95) 94 (92-95)

Sensitivity

% (95% CI)

Specificity
% (95% CI)

PPV

% (95% CI)

NPV

% (95% CI)

Accuracy

% (95% CI)

Performance of the two versions of the HANDOC score in identifying patients at high-risk for infective 
endocarditis and the three versions of the Duke clinical criteria for the diagnosis of infective endocarditis 

among 707 episodes from the bacteremia cohort with the reference standard being the diagnosis of 
Endocarditis Team

ESC: European Society of Cardiology; ISCVID: Internation Society of Cardiovascular Infectious Diseases
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Evaluation of the HANDOC score and the 2023 ISCVID and ESC Duke clinical 
criteria for the diagnosis of infective endocarditis among patients with 
streptococcal bacteremia    
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regions where the study was conducted.  Although the trial intervention to reduce antibiotic treatment duration was 
ultimately aimed at reducing overall antimicrobial resistance and side effects, they did not obtain unit-level antimicrobial 
�9�Ú�=�û�=�E�·���Ð�Ú�§�Ð���������û�m�·�E�û�����§�É�û�­�Ú�­�®�§�=�E�������§���9�§�=�6�J�E�J���§�=�·���6���Ú�=�Ê�§���9�§�û���ï�Ú�Ð�E�û�����§�Ö�·�E�·�§�ï�9�����§���E�÷�Ú�9�§�E���•�§�6�·�E�û�Ú���E�=�§�Ö�J�9�û���ð�§�E�÷�Ú�§�=�E�J�Ö�e�­�§�A���_�Ú�^�Ú�9�®�§
they did show antibiotic side-effects occurred more frequently in the usual care group.  One third of patients had culture-
negative VAP which I would have excluded from analysis. 

BOTTOM LINE

In this study of adults with VAP, individualized shortened antibiotic duration guided by clinical response was non-
inferior to longer treatment durations in terms of 60-day mortality and pneumonia recurrence, and associated with 
substantially reduced antibiotic use and side-effects.

�‹�÷�û�=�§�9�Ú�E�9���=�6�Ú�Ð�E�û�^�Ú�§�=�E�J�Ö�e�§�û���Ð���J�Ö�Ú�Ö�§�·�Ö�J���E�§�6�·�E�û�Ú���E�=�§�_�û�E�÷�§�=�E�9�Ú�6�E���Ð���Ð�Ð�·���§�Ï�·�Ð�E�Ú�9�Ú���û�·�§�÷���=�6�û�E�·���û�m�Ú�Ö�§�·�E�§�W�·�J�=�·�����Ú�§�•���û�^�Ú�9�=�û�E�e�§
�A���=�6�û�E�·���­�§�$�6�û�=���Ö�Ú�=�§�_�Ú�9�Ú�§�Ð���·�=�=�û�q�Ú�Ö�§�·�=�§�E�$�§�Ï�e�§�E�÷�Ú�§�$���Ö���Ð�·�9�Ö�û�E�û�=�§�‹�Ú�·���­�§���§�A���^� �d���§�=�Ð���9�Ú�§���•�§�Ð���·�=�=�û�q�Ú�Ö�§�6�·�E�û�Ú���E�=�§�·�=�§�÷�û�ð�÷�Ä�9�û�=���§�ï���9�§
�E�$�­�§���·�=�Ú�=�§�_�Ú�9�Ú�§�Ð���·�=�=�û�q�Ú�Ö�§�·�=�§�9�Ú�	�Ú�Ð�E�Ú�Ö�®�§�6���=�=�û�Ï���Ú�®�§���9�§�Ö�Ú�q���û�E�Ú�§�E�$�§�·�Ð�Ð���9�Ö�û���ð�§�E���§�E�÷�Ú�§�E�÷�9�Ú�Ú�§�^�Ú�9�=�û�����=�§���ï�§�E�÷�Ú�§� �J���Ú�§�Ð���û���û�Ð�·���§�Ð�9�û�E�Ú�9�û�·�§
�É�•�‹�Œ�•�§� �J���Ú�Ä�$�„���®�Í�$�J�9���6�Ú�·���§�÷�Ú�·�9�E�§�	���J�9���·���§�•�‹�Œ�•�°�§�Ž�‘�¼�§�Ž�‹�’�•�Ä�Œ�•�“�Î�§�•�‹�•�Ž�§� �J���Ú�Ä�E�„���¤�E� �®�Í�§�����û���§�E���ï�Ú�Ð�E�§� �û�=�®�•�‹�•�Ž�§�§�’�’�¼�§�§�•�Œ�“�Å�•�•�‘�Î�§�·���Ö�§
�•�‹�•�Ž�§� �J���Ú�Ä�$�„���Í�$�J�9�§�A�Ú�·�9�E�§�R�§�•�‹�•�Ž�°�•�•�¼�Ž�”�•�“�Ä�•�‹�•�•�Î�­�§���Ö�Ö�û�E�û�����·�����e�®�§�Ð�·�=�Ú�=�§�_�Ú�9�Ú�§�Ð�÷�·�9�·�Ð�E�Ú�9�û�m�Ú�Ö�§�·�=�§�÷�û�ð�÷�Ä�9�û�=���§�É���•�§�6���û���E�=�Ê�§���9�§�����_�Ä
�9�û�=���§ �É���•�§ �6���û���E�=�Ê�§ �ï���9�§ �E�$�§ �J�=�û���ð�§ �E�÷�Ú�§ �A���^� �d���§ �=�Ð���9�Ú�°�Í�����û���§ �E���ï�Ú�Ð�E�§ � �û�=�§ �•�‹�Œ�“�°�§ �‘�‘�¼�§ �‘�”�Ž�Ä�“�Î�§ �A���^� �d���§ �=�E�·���Ö�=�§ �ï���9�§ �A�Ú�·�9�E�§ ���J�9���J�9�§
or valve disease; Aetiology with  Streptococcus mutans,  S. bovis, S. sanguinis, or S. anginosus; Number of positive blood 
�Ð�J���E�J�9�Ú�=�§�E�_���§���9�§�ð�9�Ú�·�E�Ú�9�°�§� �J�9�·�E�û�����§���ï�§�=�e���6�E�����=�§�=�Ú�^�Ú���§�Ö�·�e�=�§���9�§�������ð�Ú�9�°�§�d�����e�§�����Ú�§�=�6�Ú�Ð�û�Ú�=�§�ð�9���_�û���ð�§�û���§�Ï�������Ö�§�Ð�J���E�J�9�Ú�=�°�§�·���Ö�§
���������J���û�E�e�Ä�·�Ð�8�J�û�9�Ú�Ö�§�û���ï�Ú�Ð�E�û�����­�§

���������ð�§ �“�•�Œ�§ �Ú�6�û�=���Ö�Ú�=�§ �_�û�E�÷�§ �=�E�9�Ú�6�E���Ð���Ð�Ð�·���§ �Ï�·�Ð�E�Ú�9�Ú���û�·�®�§ �E�$�§ �_�·�=�§ �Ö�û�·�ð�����=�Ú�Ö�§ �û���§ �Œ�’�Œ�§ �Ú�6�û�=���Ö�Ú�=�§ �É�•�‹�"�Ê�­�§ ���������ð�§ �‘�‹�’�§ �Ú�6�û�=���Ö�Ú�=�§
�_�û�E�÷�§�������Ä�Ï�Ú�E�·�Ä�÷�Ú�������e�E�û�Ð�§�=�E�9�Ú�6�E���Ð���Ð�Ð�û�®�§�•�Œ�Ž�§�É�Ž�•�"�Ê�§�÷�·�Ö�§�A���^� �d���§�=�Ð���9�Ú�=�§���•�§�6���û���E�=�°�§�Œ�Ž�•�§�É�•�•�"�Ê�§�÷�·�Ö�§�E�$�­�§�‹�÷�Ú�§�=�Ú���=�û�E�û�^�û�E�e�§���ï�§�E�÷�Ú�§
�A���^� �d���§�=�Ð���9�Ú�§�E���§�û�Ö�Ú���E�û�ï�e�§�Ú�6�û�=���Ö�Ú�=�§�·�E�§�÷�û�ð�÷�Ä�9�û�=���§�ï���9�§�E�$�§�_�·�=�§�”�•�"�§�É�”�‹�Ä�”�“�"�Ê�®�§�E�÷�Ú�§�=�6�Ú�Ð�û�q�Ð�û�E�e�§�“�•�"�§�É�’�“�Ä�“�•�"�Ê�®�§�·���Ö�§�E�÷�Ú�§�^�}�¤�§�”�“�"�§
�É�”�‘�Ä�”�”�"�Ê�­�§�•�‹�Œ�•�§� �J���Ú�Ä�$�„���®�§�•�‹�•�Ž�§� �J���Ú�Ä�E�„���¤�E� �®�§�·���Ö�§�•�‹�•�Ž�§� �J���Ú�Ä�$�„���§�Ð���û���û�Ð�·���§�Ð�9�û�E�Ú�9�û�·�§�Ð���·�=�=�û�q�Ú�Ö�§�Œ�Œ�•�§�É�Œ�Ž�"�Ê�®�§�Œ�•�•�§�É�Œ�’�"�Ê�®�§�·���Ö�§�Œ�•�‘�§



Forest plot of pairwise meta-analysis between pre-ASP and post-ASP group 
(using random effects model): Proportion of DOT
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�É�Œ�•�"�Ê�§�Ú�6�û�=���Ö�Ú�=�§�·�=�§�Ö�Ú�q���û�E�Ú�§�E�$�®�§�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�­�§ �„�Ú���=�û�E�û�^�û�E�e�§�ï���9�§ �E�÷�Ú�§�•�‹�Œ�•�§ � �J���Ú�Ä�$�„���®�§�•�‹�•�Ž�§� �J���Ú�Ä�E�„���¤�E� �®�§�·���Ö�§�•�‹�•�Ž�§� �J���Ú�Ä�$�„���§
�Ð���û���û�Ð�·���§�Ð�9�û�E�Ú�9�û�·�§�_�·�=�§�Ð�·���Ð�J���·�E�Ú�Ö�§�·�E�§�‘�•�"�§�É�•�’�Ä�’�•�"�Ê�®�§�“�Œ�"�§�É�’�•�Ä�“�‘�"�Ê�®�§�·���Ö�§�’�Ž�"�§�É�‘�•�Ä�’�”�"�Ê�®�§�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�®�§�_�û�E�÷�§�=�6�Ú�Ð�û�q�Ð�û�E�e�§�·�E�§�Œ�‹�‹�"�§
�É�”�“�Ä�Œ�‹�‹�"�Ê�®�§�”�”�"�§�É�”�“�Ä�§�Œ�‹�‹�"�Ê�®�§�·���Ö�§�”�”�"�§�É�”�“�Ä�Œ�‹�‹�"�Ê�®�§�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�­

BOTTOM LINE

The HANDOC score showed an excellent NPV to identify episodes at high-risk for IE. Among the different versions 
of the Duke criteria, the 2023 Duke-ISCVID version fared better for the diagnosis of IE among streptococcal bacteremia.

�‹�÷�Ú�§ �ð���·���§ ���ï�§ �E�÷�û�=�§ �·�9�E�û�Ð���Ú�§ �_�·�=�§ �E���§ �9�Ú�^�û�Ú�_�§ �E�÷�Ú�§ �Ð�����6�����Ú���E�=�§ ���ï�§ ���Ú�����·�E�·���§ �·���E�û���û�Ð�9���Ï�û�·���§ �=�E�Ú�_�·�9�Ö�=�÷�û�6�§ �6�9���ð�9�·���=�§ �É���„�}�Ê�§ �·���Ö�§
their effects on clinical outcomes, cost-effectiveness, and antimicrobial resistance. They selected randomized and 
nonrandomized trials and observational and quality improvement studies evaluating the impact of ASP with a cutoff date 
���ï�§ �]�·�e�§�•�•�®�§�•�‹�•�Ž�­�§ �‹�÷�Ú�§�Ö�·�E�·�§ �=���J�9�Ð�Ú�=�§�ï���9�§�E�÷�Ú�=�Ú�§�=�E�J�Ö�û�Ú�=�§�û���Ð���J�Ö�Ú�Ö�§�}�J�Ï�]�Ú�Ö�®�§�]�Ú�Ö���û���Ú�®�§�$���Ï�·�=�Ú�®�§�����Ð�÷�9�·���Ú�§���$�^�‹�€���W�®�§�¥�Ú�Ï�§ ���ï�§
�„�Ð�û�Ú���Ð�Ú�®�§�·���Ö�§�„���d�}�•�„�­�§� �Ú�E�·�û���=�§���ï�§�E�÷�Ú�§���„�}�§�Ð�����6�����Ú���E�=�§�·���Ö�§�Ð���û���û�Ð�·���§���J�E�Ð�����Ú�=�§�_�Ú�9�Ú�§�Ú�d�E�9�·�Ð�E�Ú�Ö�§�û���E���§�·�§�6�9�Ú�Ö�Ú�q���Ú�Ö�§�ï���9���­�§�§

�d�ï�§ �E�÷�Ú�§ �•�‹�•�“�§ �=�E�J�Ö�û�Ú�=�§ �9�Ú�E�9�û�Ú�^�Ú�Ö�®�§ �’�‹�§ �=�E�J�Ö�û�Ú�=�§ �É�•�•�§ �Ð���÷���9�E�§ �·���Ö�§ �•�‘�§ ���Ï�=�Ú�9�^�·�E�û�����·���§ �=�E�J�Ö�û�Ú�=�Ê�§ ���ï�§ ���Ž�•�‹�®�‹�‹�‹�§ ���Ú�����·�E�Ú�=�§ ���Ú�E�§ �E�÷�Ú�§
�û���Ð���J�=�û�����§�Ð�9�û�E�Ú�9�û�·�­�§�]���Ö�Ú�9�·�E�Ú�Ä�Ð�Ú�9�E�·�û���E�e�§�Ú�^�û�Ö�Ú���Ð�Ú�§�9�Ú�^�Ú�·���=�§�·�§�=�û�ð���û�q�Ð�·���E�§�9�Ú�Ö�J�Ð�E�û�����§�û���§�·���E�û���û�Ð�9���Ï�û�·���§�û���û�E�û�·�E�û�����§�û���§�^�E���•�§�É�6�������Ú�Ö�§
�9�û�=���§ �Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�§ �Í�€� �Î�§ �Œ�”�"�°�§ �”�•�"�§ �Ð�����q�Ö�Ú���Ð�Ú�§ �û���E�Ú�9�^�·���§ �Í���E�Î�§ �Œ�•�"�§ �E���§ �•�•�"�Ê�§ �·���Ö�§ �Ð�����Ï�û���Ú�Ö�§ �^�E���•�§ �·���Ö�§ �6���=�E���·�E�·���§ �_�·�9�Ö�§ �=�Ú�E�E�û���ð�=�§
�É�6�������Ú�Ö�§�€� �§�“�"�°�§�”�•�"�§���E�§�‘�"�§�E���§�Œ�‹�"�Ê�®�§�Ö�J�9�·�E�û�����§���ï�§�·���E�û���û�Ð�9���Ï�û�·���§�·�ð�Ú���E�=�§�E�÷�Ú�9�·�6�e�Í� �d�‹�Î�§�É�6�������Ú�Ö�§�€� �§�•�‹�"�°�§�”�•�"�§���E�§�Œ�‹�"�§�E���§�Ž�‹�"�Ê�®�§
���Ú���ð�E�÷�§���ï�§�E�÷�Ú�9�·�6�e�Í�W�d�‹�Î�§�É�6�������Ú�Ö�§�€� �§�Œ�­�“�•�§�Ö�·�e�=�°�§�”�•�"�§���E�§�Œ�­�‹�”�§�E���§�•�­�•�‘�§�Ö�·�e�=�Ê�®�§�·���Ö�§�J�=�Ú�§���ï�§�·���E�û���û�Ð�9���Ï�û�·���§�·�ð�Ú���E�=�§���•�§�Ö�·�e�=�§�É�6�������Ú�Ö�§�€� �§
�”�"�°�§�”�•�"�§���E�§�Ž�"�§�E���§�Œ�•�"�Ê�­�§�W���_�Ä�Ð�Ú�9�E�·�û���E�e�§�Ú�^�û�Ö�Ú���Ð�Ú�§�9�Ú�^�Ú�·���=�§�·�§�9�Ú�Ö�J�Ð�E�û�����§�û���§�Ú�Ð���������û�Ð�§�Ï�J�9�Ö�Ú���§�·���Ö�§�Ö�9�J�ð�§�9�Ú�=�û�=�E�·���Ð�Ú�§�_�û�E�÷���J�E�§�·���§
�û���Ð�9�Ú�·�=�Ú�§�û���§�=�Ú�6�=�û�=�Ä�9�Ú���·�E�Ú�Ö�§�����9�E�·���û�E�e�§���9�§�E�÷�Ú�§�9�Ú�û���û�E�û�·�E�û�����§���ï�§�·���E�û���û�Ð�9���Ï�û�·���§�·�ð�Ú���E�=�­�§�„�E�J�Ö�û�Ú�=�§�÷�·�Ö�§�÷�Ú�E�Ú�9���ð�Ú���Ú�û�E�e�§�_�û�E�÷�§�=�û�ð���û�q�Ð�·���E�§
�^�·�9�û�·�E�û�����=�§�û���§���„�}�§�û���E�Ú�9�^�Ú���E�û�����=�®�§�6���6�J���·�E�û�����§�=�Ú�E�E�û���ð�=�®�§�·���Ö�§���J�E�Ð�����Ú�§�Ö�Ú�q���û�E�û�����=�­�§�‹�÷�Ú�§�=�E�J�Ö�û�Ú�=�§�_�Ú�9�Ú�§�Ð���·�=�=�û�q�Ú�Ö�§�·�=�§�����Ö�Ú�9�·�E�Ú�Ä�§�E���§
low-certainty evidence.

�^�Ú�����·�E�·���§ �=�Ú�6�=�û�=�§ �û�=�§ �·�§ ���·�	���9�§ �Ð�����E�9�û�Ï�J�E���9�§ �E���§ �����9�Ï�û�Ö�û�E�e�§ �·���Ö�§ �����9�E�·���û�E�e�§ �_���9���Ö�_�û�Ö�Ú�­�§ �Í���9�Ð�÷�§ � �û�=�§ ���÷�û���Ö�­�§ �•�‹�•�Œ�°�§ �Œ�‹�‘�¼�’�•�•�Å�’�•�•�Î�§
Empirical treatment with broad-spectrum antibiotics is a common practice for neonates to either prevent infection or 



“Excessive antibiotic exposure has 
been linked to increased neonatal 

mortality and morbidity, as well 
as adverse neurodevelopmental 

outcomes.”
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reduce the progression to fulminant sepsis. Excessive antibiotic 
exposure has been linked to increased neonatal mortality and 
morbidity, as well as adverse neurodevelopmental outcomes. 
�Í�R���]���§ �}�Ú�Ö�û�·�E�9�­�•�‹�Œ�‘�°�Œ�’�‹�¼�Œ�Œ�“�Œ�Å�Œ�Œ�“�’�°�§ �R�§ �E���ï�Ú�Ð�E�û�����­�§ �•�‹�•�•�°�§ �“�•�¼�•�Œ�Ž�Å
�Ž�‹�‹�Î�§ �§ �§ �E���§ �•�‹�‹�”�§ �E�÷�Ú�§ �^�Ú�����·�E�·���§ �€�Ú�=�Ú�·�9�Ð�÷�§ �^�Ú�E�_���9���§ �6�J�Ï���û�=�÷�Ú�Ö�§
that prolonged, early antibiotic exposure is associated with 
���Ú�Ð�9���E�û�m�û���ð�§�Ú���E�Ú�9���Ð�����û�E�û�=�§�É�^�$���Ê�§�·���Ö�§�Ö�Ú�·�E�÷�§�û���§�Ú�d�E�9�Ú���Ú���e�§�6�9�Ú�E�Ú�9���§
�û���ï�·���E�=�­�§�Í�}�Ú�Ö�û�·�E�9�û�Ð�=�­�§�•�‹�‹�”�°�§�Œ�•�Ž�¼�•�“�Å�‘�‘�Î�§�‹�÷�û�=�§�Ð�J�9�9�Ú���E�§���Ú�E�·�Ä�·���·���e�=�û�=�§
reviewed seventy articles and over 350,000 neonates. This meta-
analysis showed that neonatal ASP interventions are in fact associated with reduction in 
the initiation and duration of antimicrobial use, without an increase in adverse events. 

�}�9���Ð�Ú�=�=�§���Ú�·�=�J�9�Ú�=�§�_�Ú�9�Ú�§�J�=�Ú�Ö�§�E���§���Ú�·�=�J�9�Ú�§�E�÷�Ú�§�=�J�Ð�Ð�Ú�=�=�§���ï�§���Ú�����·�E�·���§���„�}�­�§�§� �·�e�=�§���ï�§�E�÷�Ú�9�·�6�e�§
�Í� �d�‹�Î�§ �6�Ú�9�§ �Œ�‹�‹�‹�§ �6�·�E�û�Ú���E�Ä�Ö�·�e�=�®�§�Ð�·���Ú���Ö�·�9�§ �Ö�·�e�=�§ ���ï�§ �E�÷�Ú�9�·�6�e�§ �Í�W�d�‹�Î�®�§ �·���E�û���û�Ð�9���Ï�û�·���§ �J�=�·�ð�Ú�§�9�·�E�Ú�®�§
and antimicrobial spectrum index are all used, but it is unclear which, if any, of those 
measures is the best one. The best measure is the one that predicts patient outcomes, 
�=�J�Ð�÷�§�·�=�§���·�E�Ú�Ä�����=�Ú�E�§�=�Ú�6�=�û�=�®�§�^�$���®�§�6�9���������ð�Ú�Ö�§���Ú���ð�E�÷�§���ï�§ �=�E�·�e�®�§�Ð���������û�m�·�E�û�����§ ���9�§�û���ï�Ú�Ð�E�û�����§ �_�û�E�÷�§
�Ö�9�J�ð�Ä�9�Ú�=�û�=�E�·���E�§���9�ð�·���û�=���=�®�§���9�§�Ö�Ú�·�E�÷�­�§�•���Ð�Ú�9�E�·�û���E�e�§�9�Ú���·�û���=�§�·�=�§�E���§�_�÷�û�Ð�÷�§���Ú�E�9�û�Ð�§�Ï�Ú�=�E�§�6�9�Ú�Ö�û�Ð�E�=�§
�E�÷�Ú�=�Ú�§���J�E�Ð�����Ú�=�­�§�§�¥�Ú�§�·���=���§���Ú�Ú�Ö�§�����9�Ú�§�6�·�E�û�Ú���E�Ä���Ú�^�Ú���§���J�E�Ð�����Ú�=�§�ï���9�§���Ú�����·�E�·���§���„�}�­�§�§�‹�÷�Ú�§�·�J�E�÷���9�=�§
also point out that very few manuscripts include economic impact or antimicrobial 
�9�Ú�=�û�=�E�·���Ð�Ú�§ �·�=�§ ���J�E�Ð�����Ú�=�­�§ �§ �A���_�Ú�^�Ú�9�®�§ �E�÷�û�=�§ ���Ú�E�·�Ä�·���·���e�=�û�=�§ �Ð�����q�9���=�§ �E�÷�·�E�§ ���Ú�����·�E�·���§ ���„�}�=�§ �Ð�·���§
reduce unnecessary antibiotic consumption. Now, we need to show that effective neonatal 
antimicrobial stewardship will improve meaningful, patient-level outcomes. 

BOTTOM LINE

ASP interventions in neonates are associated with either limiting initiation or decreasing duration of antimicrobial 
exposure, both in the NICU and postnatal settings, without increasing adverse events. Future studies are needed to 
evaluate the development of drug resistance and economic burden.

Families of healthy infants were recruited at the baby’s 4-month well child visit and were followed longitudinally 
until the baby was approximately 9 months old.   Stool samples or rectal swabs were collected from the infants and their 
�6�·�9�Ú���E�=�§�Ú�^�Ú�9�e�§�•�§�_�Ú�Ú���=�­�§�§�9�·���û���û�Ú�=�§�_�Ú�9�Ú�§�û���=�E�9�J�Ð�E�Ú�Ö�§�E���§���·�û���§�·�§�=���û���Ú�Ö�§�û���ï�·���E�§�Ö�û�·�6�Ú�9�§�^�û�·�§�E�÷�Ú�§�•���û�E�Ú�Ö�§�„�E�·�E�Ú�=�§�}���=�E�·���§�„�Ú�9�^�û�Ð�Ú�§�E���§�·�§
�9�Ú�=�Ú�·�9�Ð�÷�§���û�Ð�9���Ï�û�������ð�e�§���·�Ï���9�·�E���9�e�§�Ú�^�Ú�9�e�§�E�_���§�_�Ú�Ú���=�§�J���E�û���§�E�÷�Ú�§�Ð�÷�û���Ö�§�_�·�=�§�·�6�6�9���d�û���·�E�Ú���e�§�“�Ä�”�§�������E�÷�=�§���ï�§�·�ð�Ú�®�§�9�Ú�=�J���E�û���ð�§�û���§�·�§
�E���E�·���§���ï�§�“�§�=�E�J�Ö�e�§�E�û���Ú�§�6���û���E�=�§���^�Ú�9�§�•�§�������E�÷�=�­�§�„�û���J���E�·���Ú���J�=�§�·�Ö�J���E�§�9�Ú�Ð�E�·���§�=�6�Ú�Ð�û���Ú���=�§�_�Ú�9�Ú�§�Ð�������Ú�Ð�E�Ú�Ö�§�J�=�û���ð�§�Ð�������Ú�9�Ð�û�·���§�Ö�û�·�6�Ú�9�§
�_�û�6�Ú�=�§ �E�÷�·�E�§ �_�Ú�9�Ú�§ �=�Ú���E�§ �û���§ �E�÷�Ú�§ �=�·���Ú�§ ���·�û���Ú�9�§ �·�=�§ �E�÷�Ú�§ �Ö�û�·�6�Ú�9�=�§ �Ï�J�E�§ �û���§ �=�Ú�6�·�9�·�E�Ú�§ �=�Ú�·���Ú�Ö�§ �6���·�=�E�û�Ð�§ �Ï�·�ð�=�­�§ �§ �§ ���­�§ �Ö�û�ï�q�Ð�û���Ú�§ �û�=�����·�E�Ú�=�§ �_�Ú�9�Ú�§
�=�E�9�·�û���Ä�E�e�6�Ú�Ö�§�Ï�e�§�r�J���9�Ú�=�Ð�Ú���E�§�}���€�§�9�û�Ï���E�e�6�û���ð�§�·���Ö�§�Ï�e�§�Ð���9�Ú�§�ð�Ú�������Ú�§���J���E�û�����Ð�J�=�§�=�Ú�8�J�Ú���Ð�Ú�§�E�e�6�û���ð�®�§�·���Ö�§�E�÷�Ú�§���J���Ï�Ú�9�§���ï�§�ï�·���û���û�Ú�=�§
�û���§�_�÷�����§�E�÷�Ú�§�=�·���Ú�§�=�E�9�·�û���§�_�·�=�§�Ð�J���E�û�^�·�E�Ú�Ö�§�ï�9�����§���Œ�§�ï�·���û���e�§���Ú���Ï�Ú�9�­�§�§�§

�„�·���6���Ú�=�§�_�Ú�9�Ú�§�Ð�������Ú�Ð�E�Ú�Ö�§�ï�9�����§�Ž�Ž�§�û���ï�·���E�=�§�É�E�÷�9�Ú�Ú�§�=�Ú�E�=�§���ï�§�E�_�û���=�Ê�®�§�Ž�‹�§�����E�÷�Ú�9�=�®�§�·���Ö�§�Œ�”�§�ï�·�E�÷�Ú�9�=�­ ���§�Ö�û�ï�q�Ð�û���Ú �_�·�=�§�û�=�����·�E�Ú�Ö�§�û���§�·�E�§
���Ú�·�=�E�§�����Ú�§���Ú���Ï�Ú�9�§�û���§�•�“�§���ï�§�Ž�‹�§�ï�·���û���û�Ú�=�®�§�E�÷���J�ð�÷�§�����§�6�·�9�Ú���E�§���9�§�û���ï�·���E�§�_�·�=�§�Ö�û�·�ð�����=�Ú�Ö�§�·�=�§�÷�·�^�û���ð ���§�Ö�û�ï�q�Ð�û���Ú �û���ï�Ú�Ð�E�û�����§�É��� �E�Ê�­�§���§
�E���E�·���§���ï�§�•�•�•�§���9�ð�·���û�=���=�§�_�Ú�9�Ú�§�Ð�J���E�û�^�·�E�Ú�Ö�§�ï�9�����§�E�÷�Ú�§�=�·���6���Ú�=�®�§�·���Ö�§�Œ�”�Œ�§�_�Ú�9�Ú�§�9�Ú�Ð���^�Ú�9�Ú�Ö�§�·���Ö�§�=�E�9�·�û���§�E�e�6�Ú�Ö�­�§�§

���§ �Ö�û�ï�q�Ð�û���Ú �=�E�9�·�û���=�§ �_�Ú�9�Ú�§�=�÷�·�9�Ú�Ö�§�û���§ �Œ�’�§ ���ï�§ �E�÷�Ú�§�•�“�§ �ï�·���û���û�Ú�=�§ �÷�·�9�Ï���9�û���ð ���§ �Ö�û�ï�q�Ð�û���Ú�®�§�_�û�E�÷�§ �E�÷�9�Ú�Ú�§�ï�·���û���û�Ú�=�§ �ï���J���Ö�§�E���§ �=�÷�·�9�Ú�§�E�_���§
�=�Ú�6�·�9�·�E�Ú�§�=�E�9�·�û���=�­�§�‹�÷�Ú�§�û���ï�·���E�§�·���Ö�§�·�E�§���Ú�·�=�E�§�����Ú�§�·�Ö�J���E�§�ï�·���û���e�§���Ú���Ï�Ú�9�§�_�Ú�9�Ú�§�û���6���û�Ð�·�E�Ú�Ö�§�û���§�Œ�’�§���ï�§�•�‹�§�û���=�E�·���Ð�Ú�=�§���ï�§�=�E�9�·�û���§�=�÷�·�9�û���ð�®�§
�·���Ö�®�§�û���§�·�E�§���Ú�·�=�E�§�Œ�Ž�§���ï�§�E�÷�Ú�=�Ú�®�§�E�÷�Ú�§�=�E�9�·�û���§�_�·�=�§�Ö�Ú�E�Ú�Ð�E�Ú�Ö�§�û���§�E�÷�Ú�§�û���ï�·���E�§�q�9�=�E�­�§�$�d�Ð�9�Ú�E�û�����§���ï�§�=�÷�·�9�Ú�Ö�§�=�E�9�·�û���=�§�_�·�=�§�6�Ú�9�=�û�=�E�Ú���E�­�§
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�����Ö�Ú�=�E�§�·���Ö�§�����E�§�=�û�ð���û�q�Ð�·���E�§�û���Ð�9�Ú�·�=�Ú�=�§�û���§�Ð���û���Ö�·���e�Ð�û���§�9�Ú�=�û�=�E�·���Ð�Ú�§�É�ï�9�����§�•�•�­�•�"�§�û���§�•�‹�Œ�‹�§�E���§�Ž�‹�­�‘�"�§�û���§�•�‹�Œ�”�°�§�}�§�ï���9�§�E�9�Ú���Ö�§���§�­�Ž�•�Ê�®�§
�·���Ö�§ �·�§ �=�û�ð���û�q�Ð�·���E�§ �Ö�Ú�Ð�9�Ú�·�=�Ú�§ �û���§ ���·�Ð�9�����û�Ö�Ú�§ �9�Ú�=�û�=�E�·���Ð�Ú�§ �É�ï�9�����§ �’�Ž�­�•�"�§ �û���§ �•�‹�Œ�‹�§ �E���§ �‘�‹�­�•�"�§ �û���§ �•�‹�Œ�”�°�§ �}�§ �ï���9�§ �E�9�Ú���Ö�§ ���§ �­�‹�‹�Œ�Ê�­�§ ���������ð�§
�]�„�„���§�û�=�����·�E�Ú�=�®�§�=�û�ð���û�q�Ð�·���E�§�J�6�_�·�9�Ö�§�E�9�Ú���Ö�=�§�û���§�Ð���û���Ö�·���e�Ð�û���®�§�E�Ú�E�9�·�Ð�e�Ð���û���Ú�=�®�§�·���Ö�§�‹�]�}�Ä�„�]�ª�§�9�Ú�=�û�=�E�·���Ð�Ú�§�_�Ú�9�Ú�§���Ï�=�Ú�9�^�Ú�Ö�­�§�€�Ú�ð�û�����·���§
�=�E�9�·�E�û�q�Ð�·�E�û�����§���^�Ú�9�§�E�û���Ú�§�=�÷���_�Ú�Ö�§�E�÷�·�E�§�E�÷�Ú�§�^���9�E�÷�Ú�·�=�E�§�÷�·�Ö�§�=���û�ð�÷�E���e�§�÷�û�ð�÷�Ú�9�§�9�·�E�Ú�=�§���ï�§�Ð���û���Ö�·���e�Ð�û���§�9�Ú�=�û�=�E�·���Ð�Ú�§�Ï�J�E�§�����_�Ú�9�§�9�·�E�Ú�=�§���ï�§
�E�Ú�E�9�·�Ð�e�Ð���û���Ú�§�9�Ú�=�û�=�E�·���Ð�Ú�®�§�_�÷�û���Ú�§�E�÷�Ú�§�„���J�E�÷�§�÷�·�Ö�§�����E�·�Ï���e�§�÷�û�ð�÷�Ú�9�§�9�·�E�Ú�=�§���ï�§�9�Ú�=�û�=�E�·���Ð�Ú�§�E���§�E�Ú�E�9�·�Ð�e�Ð���û���Ú�=�§�·���Ö�§�‹�]�}�Ä�„�]�ª�®�§�6�·�9�E�û�Ð�J���·�9���e�§
�·�������ð�§�]�€�„���§�û�=�����·�E�Ú�=�­�§���û�^�·�9�û�·�E�Ú�§���·�6�6�û���ð�§�·�E�§�E�÷�Ú�§�Ð���J���E�e�§�=�Ð�·���Ú�§�Ö�û�Ö�§�����E�§�û���Ö�û�Ð�·�E�Ú�§�Ð���Ú�·�9�§�9�Ú�ð�û�����·���§�6�·�E�E�Ú�9���=�§���ï�§�=�÷�·�9�Ú�Ö�§�÷�û�ð�÷�§���Ú�^�Ú���=�§
of resistance to the 4 classes of antimicrobials studied.

�E���§ �E�÷�û�=�§ �Ð�9���=�=�Ä�=�Ú�Ð�E�û�����·���§ �=�E�J�Ö�e�§ ���ï�§ �Ž�“�•�®�Œ�•�”�§ �„�§ �·�J�9�Ú�J�=�§ �û�=�����·�E�Ú�=�®�§ �=�û�ð���û�q�Ð�·���E�§ �û���Ð�9�Ú�·�=�Ú�=�§ �û���§ �9�Ú�=�û�=�E�·���Ð�Ú�§ �E���§ �E�Ú�E�9�·�Ð�e�Ð���û���Ú�=�§ �·���Ö�§
�E�9�û���Ú�E�÷���6�9�û���Ä�=�J���ï�·���Ú�E�÷���d�·�m�����Ú�§�_�Ú�9�Ú�§���Ï�=�Ú�9�^�Ú�Ö�§���^�Ú�9�§�·�§�Œ�‹�Ä�e�Ú�·�9�§�6�Ú�9�û���Ö�­�§�§�‹�÷�Ú�9�Ú�§�_�·�=�§�·�§�Ö�Ú�Ð�9�Ú�·�=�Ú�§�û���§�E�÷�Ú�§�6�9���6���9�E�û�����§���ï�§�]�€�„���§
���·�E�û�����_�û�Ö�Ú�®�§ �ï�9�����§ �•�Ž�­�‘�"�§ �û���§ �•�‹�Œ�‹�§ �E���§ �Ž�“�­�“�"�§ �û���§ �•�‹�Œ�”�­�§ �§ �‹�÷�û�=�§ �=�÷�û�ï�E�§ �÷�·�=�§ �Ï�Ú�Ú���§ �û�Ö�Ú���E�û�q�Ú�Ö�§ �û���§ �÷���=�6�û�E�·���=�§ �·�=�§ �_�Ú�����­�§ �€�·�E�Ú�=�§ ���ï�§ �]�€�„���§
were highest in the South over the duration of the study period. Prior work has suggested that the combination of 
�=���Ð�û���Ö�Ú�����ð�9�·�6�÷�û�Ð�§ �ï�·�Ð�E���9�=�§ �É�Ú�­�ð�­�®�§ �Ð�9���_�Ö�û���ð�®�§ �6���^�Ú�9�E�e�Ê�®�§ �Ð���û���·�E�Ú�§ �ï�·�Ð�E���9�=�§ �É�Ú�­�ð�­�®�§ �÷�Ú�·�E�®�§ �÷�J���û�Ö�û�E�e�Ê�®�§ �·���Ö�§ �·���E�û�Ï�û���E�û�Ð�§ �6�9�Ú�=�Ð�9�û�Ï�û���ð�§
�6�·�E�E�Ú�9���=�§ �÷�·�^�Ú�§ �Ð�����E�9�û�Ï�J�E�Ú�Ö�§ �E���§ �Ð�����=�û�=�E�Ú���E���e�§ �÷�û�ð�÷�Ú�9�§ �9�·�E�Ú�=�§ ���ï�§ �·���E�û���û�Ð�9���Ï�û�·���§ �9�Ú�=�û�=�E�·���Ð�Ú�§ �û���§ �E�÷�Ú�§ �„���J�E�÷�­�§ �Í�����û���§ �E���ï�Ú�Ð�E�§ � �û�=�­�§ �•�‹�Œ�’�°�§
�‘�•�¼�•�”�’�Ä�‘�‹�•�Î�§�‹�÷�Ú�§�¤�Ú�E�Ú�9�·���=�§�A�Ú�·���E�÷�§���Ö���û���û�=�E�9�·�E�û�����§�Ð���û���û�Ð�=�§�·�9�Ú�§�·�§���·�E�û�����_�û�Ö�Ú�§�û���E�Ú�ð�9�·�E�Ú�Ö�§�6�9���^�û�Ö�Ú�9�§���ï�§�÷�Ú�·���E�÷�§�Ð�·�9�Ú�§�û���§�E�÷�Ú�§�•�„�­�§�§�‹�÷�Ú�§
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�6���6�J���·�E�û�����§�û�E�§�=�Ú�9�^�Ú�=�§�E�Ú���Ö�=�§�E���§�Ï�Ú�§�����Ö�Ú�9�§�·���Ö�§���·���Ú�§�·���Ö�§�û�=�§�����E�§���Ú�Ð�Ú�=�=�·�9�û���e�§�9�Ú�6�9�Ú�=�Ú���E�·�E�û�^�Ú�§���ï�§�E�÷�Ú�§���·�9�ð�Ú�9�§�•�„�§�6�·�E�û�Ú���E�§�6���6�J���·�E�û�����­�§�§
Only infections among outpatients were considered in this analysis of antimicrobial resistance among community S aureus 
infections; different rates of resistance to non– β-lactam agents might be observed among inpatients with infections.  

BOTTOM LINE

In this study of outpatient S aureus isolates, MRSA became less common over the 10-year period, and MRSA isolates 
were increasingly resistant to tetracyclines and trimethoprim-sulfamethoxazole. 

�‹�÷�Ú�§ �‹�Ú�d�·�=�§ ���ß�]�§ �¤�Ú�E�Ú�9�û���·�9�e�§ �]�Ú�Ö�û�Ð�·���§ � �û�·�ð�����=�E�û�Ð�§
�W�·�Ï���9�·�E���9�e�§���Ï�E�·�û���Ú�Ö�§�Ð���_�Ô�=�§���û�����§�=�·���6���Ú�=�§�ï�9�����§�·���§�·�ï�ï�Ú�Ð�E�Ú�Ö�§
�÷�Ú�9�Ö�§ �û���§ �^�Ú�_�§ �]�Ú�d�û�Ð���®�§ �ï�9�����§ �_�÷�û�Ð�÷�§ �Ú�û�ð�÷�E�§ �A�}���E�§ ���É�A�•�^�Œ�Ê�§
viruses were isolated.  They compared the genetic 
���9�û�ð�û���§ ���ï�§ �E�÷�Ú�=�Ú�§ �A�}���E�§ ���É�A�•�^�Œ�Ê�§ ���û�����§ �^�û�9�J�=�§ �û�=�����·�E�Ú�=�§ �_�û�E�÷�§ �E�÷�Ú�§
sequences publicly available at the time of our analysis. 
The cow viruses form a single clade encompassing many 
smaller clades of viruses isolated from cats, raccoons, 
chickens, and wild birds. The phylogeny is consistent with 
a single introduction into cows. The viruses isolated in 
this study fall within the clade of publicly available cow 
virus sequences, including that from a human isolate, A/
�‹�Ú�d�·�=�º�Ž�’�º�•�‹�•�•�­�§ �‹�÷�Ú�e�§ �û�Ö�Ú���E�û�q�Ú�Ö�§�·�§ �9�Ú�·�=�=���9�E���Ú���E�§ �Ú�^�Ú���E�§ �ï���9�§
�^�}�§ �·���Ö�§ �}���•�§ �=�Ú�ð���Ú���E�=�§ �E�÷�·�E�§ ���Ð�Ð�J�9�9�Ú�Ö�§ �û�����Ú�Ö�û�·�E�Ú���e�§ �Ï�Ú�ï���9�Ú�§
�E�÷�Ú�§�û���E�9���Ö�J�Ð�E�û�����§���ï�§�A�}���E�§���É�A�•�^�Œ�Ê�§�^�û�9�J�=�Ú�=�§�û���E���§�Ð���_�=�­�§�§

�^�Ú�d�E�®�§�E�÷�Ú�e�§�E�Ú�=�E�Ú�Ö�§�÷�Ú�·�E�§�û���·�Ð�E�û�^�·�E�û�����§���ï�§�ï���J�9�§�A�}���E�§���É�A�•�^�Œ�Ê�§
�^�û�9�J�=�Å�6���=�û�E�û�^�Ú�§���û�����§�=�·���6���Ú�=�­�§�•���Ö�û���J�E�Ú�Ö�§���û�����§�=�·���6���Ú�=�§�_�Ú�9�Ú�§
�û���Ð�J�Ï�·�E�Ú�Ö�§ �û���§ �·�§ �}���€�§ �E�÷�Ú�9�����Ð�e�Ð���Ú�9�§ �·�E�§ �‘�Ž�å���§ �ï���9�§ �•�®�§ �Œ�‹�®�§ �•�‹�®�§
���9�§ �Ž�‹�§ ���û���J�E�Ú�=�§ ���9�§ �·�E�§ �’�•�å���§ �ï���9�§ �•�®�§ �Œ�‹�®�§ �Œ�•�®�§ �•�‹�®�§ ���9�§ �Ž�‹�§ �=�Ú�Ð�����Ö�=�­�§
�������E�9�����§ �=�·���6���Ú�=�§ �_�Ú�9�Ú�§ ���Ú�ï�E�§ �J���E�9�Ú�·�E�Ú�Ö�­�§ �A�Ú�·�E�§ �E�9�Ú�·�E���Ú���E�§ �·�E�§
�‘�Ž�å���§�9�Ú�Ö�J�Ð�Ú�Ö�§�E�÷�Ú�§�^�û�9�J�=�§�E�û�E�Ú�9�=�§�Ï�Ú�����_�§�E�÷�Ú�§�Ö�Ú�E�Ú�Ð�E�û�����§���û���û�E�§���ï�§
�E�÷�Ú�§�‹���E� �§�•�‹�§�É�•�‹�"�§�E�û�=�=�J�Ú�Ä�Ð�J���E�J�9�Ú�§�û���ï�Ú�Ð�E�û���J�=�§�Ö���=�Ú�Ê�§�·�=�=�·�e�§�É�Œ�­�•�§
�����ð�Œ�‹�º�����Ê�­�§�A�Ú�·�E�§�E�9�Ú�·�E���Ú���E�§�·�E�§�’�•�å���§�_�·�=�§�6�Ú�9�ï���9���Ú�Ö�®�§�_�û�E�÷�§�E�÷�Ú�§
�Ö�Ú�ï�·�J���E�§�=�Ú�E�E�û���ð�=�§���ï�§�E�÷�Ú�§�}���€�§�E�÷�Ú�9�����Ð�e�Ð���Ú�9�§�É�û�­�Ú�­�®�§�6�9�Ú�÷�Ú�·�E�Ú�Ö�§���û�Ö�§
�·�E�§�Œ�‹�•�å���Ê�§���9�§�_�û�E�÷�§�·�§���Ú�E�·���§���û�Ö�§�É�÷�Ú�·�E�Ú�Ö�§�E���§�’�•�å���Ê�§�Ð���^�Ú�9�û���ð�§�E�÷�Ú�§

�}���€�§�Ï�����Ð���­�§���ï�E�Ú�9�§�÷�Ú�·�E�§�E�9�Ú�·�E���Ú���E�®�§�=�·���6���Ú�=�§�_�Ú�9�Ú�§�û�����Ð�J���·�E�Ú�Ö�§
�û���E���§ �Ú���Ï�9�e�����·�E�Ú�Ö�§ �Ð�÷�û�Ð���Ú���§ �Ú�ð�ð�=�§ ���9�§ �]�·�Ö�û���Å� �·�9�Ï�e�§ �Ð�·���û���Ú�§
���û�Ö���Ú�e�§ �É�]� ���T�Ê�§ �Ð�Ú�����=�§ �ï���9�§ �^�û�9�J�=�§ �Ö�Ú�E�Ú�Ð�E�û�����­�§ �•���Ö�Ú�9�§ �E�÷�Ú�=�Ú�§
�Ð�����Ö�û�E�û�����=�®�§ �÷�Ú�·�E�§ �E�9�Ú�·�E���Ú���E�§ �ï���9�§ �Œ�•�§ ���9�§ �•�‹�§ �=�Ú�Ð�����Ö�=�§ �9�Ú�Ö�J�Ð�Ú�Ö�§
virus titers by more than 4.5 log units but did not completely 
�û���·�Ð�E�û�^�·�E�Ú�§�E�÷�Ú�§�^�û�9�J�=�­�§�‹�÷�Ú�§�=�E�·�Ï�û���û�E�e�§���ï�§�A�}���E�§���É�A�•�^�Œ�Ê�§�^�û�9�J�=�§�û���§
�Ð���_�Ô�=�§���û�����§�=�E���9�Ú�Ö�§�·�E�§�•�å���§�û�=�§�·�����E�÷�Ú�9�§�û���6���9�E�·���E�§�8�J�Ú�=�E�û�����­�§�9���9�§
a milk sample, they detected a decline of only two log units 
���^�Ú�9�§�•�§�_�Ú�Ú���=�­�§�‹�÷�Ú�e�§�Ð�����Ð���J�Ö�Ú�Ö�§�E�÷�·�E�§�A�}���E�§���É�A�•�^�Œ�Ê�§�^�û�9�J�=�§���·�e�§
therefore remain infectious for several weeks in raw milk 
���Ú�6�E�§�·�E�§�•�å���­�§�§

�^�Ú�d�E�§�E�÷�Ú�e�§�·�=�=�Ú�=�=�Ú�Ö�§�E�÷�Ú�§�9�û�=���§�E�÷�·�E�§�A�}���E�§���É�A�•�^�Œ�Ê�Å�§�6���=�û�E�û�^�Ú�§
milk poses to animals and humans, by orally inoculating 
�����W���º�Ð�R�§���û�Ð�Ú�§�_�û�E�÷�§�•�‹�§�‰���§�É�Ž���Œ�‹�‘�§�6�ï�J�Ê�­�§�‹�÷�Ú�§�·���û���·���=�§�=�÷���_�Ú�Ö�§
�=�û�ð���=�§���ï�§�û�������Ú�=�=�§�=�E�·�9�E�û���ð�§�����§�Ö�·�e�§�Œ�­�§�������§�E�÷�Ú�§�·���û���·���=�§�=�J�9�^�û�^�Ú�Ö�§
until day 4, when they were euthanized to determine virus 
titers in multiple organs. They detected high virus titers in 
the respiratory organs (which suggests that infection may 
�÷�·�^�Ú�§ ���Ð�Ð�J�9�9�Ú�Ö�§ �E�÷�9���J�ð�÷�§ �E�÷�Ú�§ �6�÷�·�9�e���d�Ê�§ �·���Ö�§ �����Ö�Ú�9�·�E�Ú�§ �^�û�9�J�=�§
�E�û�E�Ú�9�=�§�û���§�=�Ú�^�Ú�9�·���§���E�÷�Ú�9�§���9�ð�·���=�®�§�q���Ö�û���ð�=�§�Ð�����=�û�=�E�Ú���E�§�_�û�E�÷�§�E�÷�Ú�§
systemic infections typically caused by HPAI H5 viruses in 
���·�����·���=�­�§ � �Ú�E�Ú�Ð�E�û�����§ ���ï�§ �^�û�9�J�=�§ �û���§ �E�÷�Ú�§ ���·�����·�9�e�§ �ð���·���Ö�=�§ ���ï�§
two mice was consistent with the high virus load in the 
milk of lactating cows, even though these mice were not 
lactating.

�‹�÷�Ú�û�9�§�Ö�·�E�·�§�û���Ö�û�Ð�·�E�Ú�§�E�÷�·�E�§�A�}���E�§���É�A�•�^�Œ�Ê�§�^�û�9�J�=�§�û���§�J���E�9�Ú�·�E�Ú�Ö�§���û�����§�Ð�·���§�û���ï�Ú�Ð�E�§�=�J�=�Ð�Ú�6�E�û�Ï���Ú�§�·���û���·���=�§�E�÷�·�E�§�Ð�����=�J���Ú�§�û�E�­�§�‹�÷�Ú�9�Ú�ï���9�Ú�®�§
�A�}���E�§�A�•�Å�6���=�û�E�û�^�Ú�§���û�����§�6���=�Ú�=�§�·�§�9�û�=���§�_�÷�Ú���§�Ð�����=�J���Ú�Ö�§�J���E�9�Ú�·�E�Ú�Ö�­�§�§�§���=�§�9�Ú�6���9�E�Ú�Ö�§�û���§�R�J���Ú�Ô�=�§�E� �§�¥�·�E�Ð�÷�®�§�E�÷�Ú�§�9� ���§�÷�·�=�§�û���Ö�û�Ð�·�E�Ú�Ö�§
that commercial pasteurized milk is safe, but the detection of virus in unpasteurized bovine milk may present a risk of 



VOL. 6, ISSUE 1 9JULY 2024

Dr. Septimus’sAnnotations

Massive outbreak of Influenza A H5N1 in elephant seals at Península Valdés, 
Argentina: increased  evidence for mammal-to-mammal transmission         
bioRxiv posted online June 1, 2024
doi.org/10.1101/2024.05.31.596774

7

�6���E�Ú���E�û�·���§ �Ð�9���=�=�Ä�=�6�Ú�Ð�û�Ú�=�§ �E�9�·���=���û�=�=�û�����­�§ �‹�÷�Ú�9�Ú�ï���9�Ú�®�§ �E�÷�Ú�§ �9� ���§ �=�E�û�����§ �=�E�9�����ð���e�§ �·�Ö�^�û�=�Ú�Ö�§ �·�ð�·�û���=�E�§ �Ð�����=�J���û���ð�§ �9�·�_�®�§ �J���6�·�=�E�Ú�J�9�û�m�Ú�Ö�§
�Ö�·�û�9�e�§�6�9���Ö�J�Ð�E�=�­�§�A�•�^�Œ�§�·�^�û�·���§�r�J�§�÷�·�=�§�Ï�Ú�Ú���§�9�Ú�6���9�E�Ú�Ö�§�û���§�”�•�§�Ö�·�û�9�e�§�÷�Ú�9�Ö�=�§�·�Ð�9���=�=�§�Œ�•�§�=�E�·�E�Ú�=�§�=�û���Ð�Ú�§���·�E�Ú�§�]�·�9�Ð�÷�­�§�§�„�Ú�Ú�§���Ú�d�E�§�9�Ú�^�û�Ú�_

BOTTOM LINE

Heat inactivation under the laboratory conditions used here reduces HPAI H5 virus titers by more than 4.5 log 
units. However, laboratory experiments do not exactly replicate commercial pasteurization processes.   

�A�•�^�Œ�§�÷�û�ð�÷�§�6�·�E�÷���ð�Ú���û�Ð�û�E�e�§�·�^�û�·���§�û���r�J�Ú���m�·�§�É�A�}���E�Ê�§�^�û�9�J�=�Ú�=�§

���ï�§ �E�÷�Ú�§ �Ð���·�Ö�Ú�§ �•�­�Ž�­�•�­�•�Ï�§ �÷�·�^�Ú�§ ���û�����Ú�Ö�§ �E�÷���J�=�·���Ö�=�§ ���ï�§ ���·�9�û���Ú�§

���·�����·���=�§ �û���§ �„���J�E�÷�§�����Ú�9�û�Ð�·�§ �=�û���Ð�Ú�§�•�‹�•�•�­�§ �E���§ �d�Ð�E���Ï�Ú�9�§ �•�‹�•�Ž�®�§

following outbreaks in sea lions in Argentina, they recorded 

�J���6�9�Ú�Ð�Ú�Ö�Ú���E�Ú�Ö�§ ���·�=�=�§ �����9�E�·���û�E�e�§ �É���Œ�’�®�‹�‹�‹�Ê�§ �û���§ �=���J�E�÷�Ú�9���§

�Ú���Ú�6�÷�·���E�§ �=�Ú�·���=�§ �É�]�û�9���J���ð�·�§ ���Ú�����û���·�Ê�§ �·�E�§ �}�Ú���ý���=�J���·�§ �¤�·���Ö�Û�=�­�§

Seal pups were disproportionately affected. Frequent 

interactions with sea lions and scavenging by seagulls 

�_�Ú�9�Ú�§���Ï�=�Ú�9�^�Ú�Ö�­�§� �Ú�·�E�÷�=�§���ï�§�E�Ú�9���=�É�Ï�û�9�Ö�=�Ê�§�Ð�����Ð�J�9�9�Ú�Ö�§�_�û�E�÷�§�=�Ú�·���=�§

�Ï�J�E�§�6�Ú�·���Ú�Ö�§�_�Ú�Ú���=�§���·�E�Ú�9�­�§�A�}���E�§�A�•�^�Œ�§�_�·�=�§�Ð�����q�9���Ú�Ö�§�û���§�=�Ú�·���=�§

and terns.  

Genomic characterization showed viruses from 

�6�û�����û�6�Ú�Ö�=�É�=�Ú�·���=�Ê�§ �·���Ö�§ �E�Ú�9���=�§ �û���§ ���9�ð�Ú���E�û���·�§ �ï���9���§ �·�§ �Ö�û�=�E�û���Ð�E�§

�Ð���·�Ö�Ú�§ �_�û�E�÷�§ ���·�9�û���Ú�§ ���·�����·���§ �^�û�9�J�=�Ú�=�§ �ï�9�����§ �}�Ú�9�J�®�§ ���÷�û���Ú�§ �·���Ö�§

Brazil. These mammal-clade viruses share an identical 

set of mammalian adaptation mutations which are 

notably also found in the terns. The combined ecological 

and phylogenetic data support mammal-to-mammal 

transmission and occasional mammal-to-bird spillover.

�‹�÷�Ú�§ �Ú���Ú�9�ð�Ú���Ð�Ú�§ ���ï�§ �A�•�^�Œ�§ �÷�û�ð�÷�§ �6�·�E�÷���ð�Ú���û�Ð�û�E�e�§ �·�^�û�·���§ �û���r�J�Ú���m�·�§ �É�A�}���E�Ê�§ �^�û�9�J�=�Ú�=�§ �ï�9�����§ �Ð���·�Ö�Ú�§ �•�­�Ž�­�•�­�•�Ï�§ �û���§ �•�‹�•�‹�§ �E�9�û�ð�ð�Ú�9�Ú�Ö�§

���J���Ú�9���J�=�§���J�E�Ï�9�Ú�·���=�§�û���§�_�û���Ö���û�ï�Ú�§�_���9���Ö�_�û�Ö�Ú�­�§�Í�¥�·�E�Ú�9�Ï�û�9�Ö�=�§�•�‘�®�§�•�‹�•�Ž�Î�§�E���§�•�‹�•�Œ�Å�•�‹�•�•�®�§�E�÷�Ú�=�Ú�§�A�•�^�Œ�§�A�}���E�§�•�­�Ž�­�•�­�•�Ï�§�^�û�9�J�=�Ú�=�§�=�6�9�Ú�·�Ö�§�E���§

North America, further impacting wildlife, especially waterbirds and birds of prey and reassorting with endemic strains. 

�Í�¤�û�9�������ð�e�§�•�‹�•�Ž�°�§�•�“�’�¼�Œ�‹�”�“�‘�‹�Î�§�§�‹�÷�Ú�§�^�û�9�J�=�§�E�÷�Ú���§�=�6�9�Ú�·�Ö�§�E���§�„���J�E�÷�§�����Ú�9�û�Ð�·�§�û���§�•�‹�•�•�­�§�§�‹�÷�Ú�§�û���^�Ú�=�E�û�ð�·�E���9�=�§�Ð���·�û���§�E�÷�û�=�§�û�=�§�E�÷�Ú�§�q�9�=�E�§

���J���E�û���·�E�û�����·���§�E�9�·���=���û�=�=�û�����§���ï�§�A�•�^�Œ�§�^�û�9�J�=�Ú�=�§�û���§���·�����·���=�§���Ï�=�Ú�9�^�Ú�Ö�§�ð�����Ï�·�����e�­�§�‹�÷�Ú�§�û���6���û�Ð�·�E�û�����§�E�÷�·�E�§�A�•�^�Œ�§�^�û�9�J�=�Ú�=�§�·�9�Ú�§�Ï�Ú�Ð�����û���ð�§

�����9�Ú�§�Ú�^�����J�E�û�����·�9�e�§�r�Ú�d�û�Ï���Ú�§�·���Ö�§�·�Ö�·�6�E�û���ð�§�E���§���·�����·���=�§�û���§���Ú�_�§�_�·�e�=�§�Ð���J���Ö�§�÷�·�^�Ú�§�ð�����Ï�·���§�Ð�����=�Ú�8�J�Ú���Ð�Ú�=�§�ï���9�§�_�û���Ö���û�ï�Ú�®�§�÷�J���·���=�®�§
�·���Ö�º���9�§���û�^�Ú�=�E���Ð���­�§�§�‹�÷�Ú�§�_���9�9�e�§�����_�§�û�=�§�E�÷�·�E�§�·�=�§�A�•�^�Œ�§�Ð�����E�û���J�Ú�=�§�E���§�û���ï�Ú�Ð�E�§���·�����·���=�§�·���Ö�§�Ú�^�����^�Ú�®�§�û�E�§���·�e�§�6�û�Ð���§�J�6�§�E�÷�Ú�§���J�E�·�E�û�����=�§
���Ú�Ú�Ö�Ú�Ö�§�E���§�=�6�9�Ú�·�Ö�§�Ú�ï�q�Ð�û�Ú���E���e�§�·�������ð�§�6�Ú���6���Ú�®�§�=�Ú�E�E�û���ð�§���ï�ï�§�·�����E�÷�Ú�9�§�6�·���Ö�Ú���û�Ð�­�§�‹�÷�û�=�§�·�9�E�û�Ð���Ú�§�÷�·�=�§�����E�§�Ï�Ú�Ú���§�6�Ú�Ú�9�Ú�Ö�§�9�Ú�^�û�Ú�_�Ú�Ö�­�§



H275Y 4 Argentina (1), ‡ Panama (1), USA (2)

I223V 18 Abu Dhabi (5), Bangladesh (5), Bahrain (2), Canada (1), Costa Rica (1), USA (4)

S247N 15 Abu Dhabi (2), Bhutan (3), Brazil (1), Canada (1), Hong Kong (1), Oman (1), USA (6)

I223V + S247N§ 17 Bangladesh (11), Hong Kong (1), Maldives (1), Niger (3), USA (1)

NA substitution † No. viruses with NA 
substitution

Viruses collected from countries (no. in each)

Influenza A(H1N1)pdm09 viruses with amino acid substitutions in neuraminidase that may affect inhibition 
by oseltamivir*

*Next-generation sequencing–based virologic surveillance conducted at the Centers for Disease Control and Prevention, May 2023–February 2024. 
†According to a subtype-specific NA amino acid numbering system.
‡This virus also contains NA-S247N. Virus was not recovered in cell culture.
§Combination of I223V + S247N was not reported previously.
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Multicountry spread of influenza A(H1N1)pdm09 viruses with reduced 
oseltamivir inhibition, May 2023–February 2024         
Emerg Infect Dis. 2024 published online June 12, 2024
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BOTTOM LINE

From a public health perspective, mammal-to-mammal transmission could be a critical stepping-stone in the 
evolutionary pathway for these viruses to become capable of human-to-human transmission and thus potentially be 
the next pandemic.

�d�=�Ú���E�·���û�^�û�9�®�§�·���§�^���§�É���Ú�J�9�·���û���û�Ö�·�=�Ú�Ê�§�û���÷�û�Ï�û�E���9�®�§�û�=�§�E�÷�Ú�§�Ö�9�J�ð�§�����=�E�§�6�9�Ú�=�Ð�9�û�Ï�Ú�Ö�§�ï���9�§�û���r�J�Ú���m�·�­�§�‹�÷�Ú�§�^���§�·���û�����§�·�Ð�û�Ö�§�=�J�Ï�=�E�û�E�J�E�û�����§

�A�•�’�•�«�®�§ �·�Ð�8�J�û�9�Ú�Ö�§ �=�6�����E�·���Ú���J�=���e�§ ���9�§ �·�ï�E�Ú�9�§ �Ö�9�J�ð�§ �Ú�d�6���=�J�9�Ú�®�§ �Ð�����ï�Ú�9�=�§ �9�Ú�=�û�=�E�·���Ð�Ú�§ �E���§ ���=�Ú���E�·���û�^�û�9�­�§ �§ �]�����û�E���9�û���ð�§ ���=�Ú���E�·���û�^�û�9�§

�=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�§�û�=�§�·�§�6�9�û���9�û�E�e�§�ï���9�§�E�÷�Ú�§�¥�A�d�§�:�����Ï�·���§�E���r�J�Ú���m�·�§�„�J�9�^�Ú�û�����·���Ð�Ú�§�·���Ö�§�€�Ú�=�6�����=�Ú�§�„�e�=�E�Ú���§�É�¥�A�d�Ä�:�E�„�€�„�Ê�­�§�E���§�·�Ö�Ö�û�E�û�����§

�E���§ �A�•�’�•�«�®�§���·���e�§ �^���§ �=�J�Ï�=�E�û�E�J�E�û�����=�§ �û���§ �^�Œ�§�=�J�Ï�E�e�6�Ú�§�^�û�9�J�=�Ú�=�§�·�9�Ú�§�=�J�=�6�Ú�Ð�E�Ú�Ö�§���ï�§ �9�Ú�Ö�J�Ð�û���ð�§ ���=�Ú���E�·���û�^�û�9�§ �=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�­�§ �‹�÷�Ú�§��� ���§

monitors antiviral susceptibility of viruses submitted to the national surveillance system and those collected in other 

�Ð���J���E�9�û�Ú�=�­�§ �^�Ú�·�9���e�§ �·�����§ �û���r�J�Ú���m�·�Ä�6���=�û�E�û�^�Ú�§ �=�·���6���Ú�=�§ �J���Ö�Ú�9�ð���§ ���Ú�d�E�Ä�ð�Ú���Ú�9�·�E�û�����§ �=�Ú�8�J�Ú���Ð�û���ð�­�§ �‹�÷�Ú�e�§ �·���·���e�m�Ú�Ö�§ �^���§ �=�Ú�8�J�Ú���Ð�Ú�=�§

of submitted viruses for substitutions previously associated with reduced susceptibility, tested the viruses in an NA 

�û���÷�û�Ï�û�E�û�����§�·�=�=�·�e�®�§�·���Ö�§�Ð�����6�·�9�Ú�Ö�§�E���•�‹�=�§�_�û�E�÷�§�·�§�9�Ú�ï�Ú�9�Ú���Ð�Ú�§�E���•�‹ �E���§�Ö�Ú�E�Ú�9���û���Ú�§�û���÷�û�Ï�û�E�û�����§���Ú�^�Ú���=�­�§�Í�����E�û�^�û�9�·���§�€�Ú�=�­�§�•�‹�Œ�‘�°�Œ�•�“�¼�•�“�Å�Ž�•�Î�§

�9�9�����§�]�·�e�§�•�‹�•�Ž�Å�9�Ú�Ï�9�J�·�9�e�§�•�‹�•�•�®�§�E�÷�Ú�§��� ���§�·���·���e�m�Ú�Ö�§�•�®�‹�Ž�”�§�6�A�Œ�^�Œ�§�^�û�9�J�=�Ú�=�§�ï�9�����§�E�÷�Ú�§�•�„�§�É���§���§�Œ�®�•�’�•�Ê�§�·���Ö�§�Ž�“�§���E�÷�Ú�9�§�Ð���J���E�9�û�Ú�=�§

�É���§ ���§ �’�‘�•�Ê�­�§ �9���J�9�§ �÷�·�Ö�§ �E�÷�Ú�§ �A�•�’�•�«�§ �=�J�Ï�=�E�û�E�J�E�û�����®�§ �û���Ö�û�Ð�·�E�û���ð�§ �����_�§ �ï�9�Ú�8�J�Ú���Ð�e�§ ���ï�§ ���=�Ú���E�·���û�^�û�9�§ �9�Ú�=�û�=�E�·���Ð�Ú�­�§ �����·���e�=�û�=�§ �9�Ú�^�Ú�·���Ú�Ö�§ �^���§

�=�J�Ï�=�E�û�E�J�E�û�����§�E�•�•�Ž�¤�§�û���§�Œ�“�§�·���Ö�§�„�•�•�’�^�§�û���§�Œ�•�§�^�û�9�J�=�Ú�=�°�§�E�÷���=�Ú�§�=�J�Ï�=�E�û�E�J�E�û�����=�§�Ð�����ï�Ú�9�§���û���Ö���e�§�Ú���Ú�^�·�E�Ú�Ö�§���=�Ú���E�·���û�^�û�9�§�E���•�‹ �É���Œ�‹�Ä�ï�����Ö�Ê�­�§

�‹�÷�Ú�e�§�·���=���§�Ö�Ú�E�Ú�Ð�E�Ú�Ö�§�Œ�’�§�^�û�9�J�=�Ú�=�§�Ð�·�9�9�e�û���ð�§�Ï���E�÷�§�=�J�Ï�=�E�û�E�J�E�û�����=�®�§�E�•�•�Ž�¤�§�
�§�„�•�•�’�^�­�§���=�§�Ú�d�6�Ú�Ð�E�Ú�Ö�®�§�=�û���ð���Ú�§���J�E�·���E�=�§�Ú�d�÷�û�Ï�û�E�Ú�Ö�§�����9���·���§

�û���÷�û�Ï�û�E�û�����§�Ï�e�§���=�Ú���E�·���û�^�û�9�§�·���Ö�§���E�÷�Ú�9�§�^���§�û���÷�û�Ï�û�E���9�=�§�û���§�^���§�û���÷�û�Ï�û�E�û�����§�·�=�=�·�e�­�§�‹�÷�Ú�§�‘�§�^�û�9�J�=�Ú�=�§�_�û�E�÷�§�E�•�•�Ž�¤�§�
�§�„�•�•�’�^�§�Ö�û�=�6���·�e�Ú�Ö�§�Œ�Ž�Ä�§�E���§

�Œ�‘�Ä�ï�����Ö�§�9�Ú�Ö�J�Ð�Ú�Ö�§�û���÷�û�Ï�û�E�û�����§�ï���9�§���=�Ú���E�·���û�^�û�9�§�·���Ö�§�����9���·���§�û���÷�û�Ï�û�E�û�����§�É���•�Ä�ï�����Ö�Ê�§�ï���9�§���E�÷�Ú�9�§�^���§�û���÷�û�Ï�û�E���9�=�­�§�����E�÷�§�=�û���ð���Ú�§�·���Ö�§�Ö�J�·���§

���J�E�·���E�=�§�9�Ú���·�û���Ú�Ö�§�=�J�=�Ð�Ú�6�E�û�Ï���Ú�§�E���§�E�÷�Ú�§���$�^�§�É�Ð�·�6�Ä�Ö�Ú�6�Ú���Ö�Ú���E�§�Ú���Ö�����J�Ð���Ú�·�=�Ú�Ê�§�û���÷�û�Ï�û�E���9�§�Ï�·�����d�·�^�û�9�­�§
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�€�Ú�Ð�Ú���E�§�Ö���J�Ï���Ú�Ä�Ï���û���Ö�Ú�Ö�§�9�·���Ö�����û�m�Ú�Ö�§�E�9�û�·���=�®�§�}�9�Ú�ð�������³�E�Ä�•�§
�·���Ö�§���Ä�}�W�•�„�®�§�Ú�d�6�����9�Ú�Ö�§�E�÷�Ú�§�J�=�Ú�§���ï�§�·�m�û�E�÷�9�����e�Ð�û���§�E���§�Ö�Ú�Ð�9�Ú�·�=�Ú�§
neonatal sepsis and mortality across nine African and Asian 
�Ð���J���E�9�û�Ú�=�§�Í�R���]���§�•�‹�•�Ž�°�§�Ž�•�”�¼�§�’�Œ�‘�Ä�•�•�°�§�^�§�$���ð���§�R�§�]�Ú�Ö�­ �•�‹�•�Ž�°�§�Ž�“�“�¼�§
�Œ�Œ�‘�Œ�Å�Œ�Œ�’�‹�Î�­�§ �����E�÷���J�ð�÷�§ �����§ �9�Ú�Ö�J�Ð�E�û�����§ �û���§ ���Ú�����·�E�·���§ �=�Ú�6�=�û�=�§ �·���Ö�§
�����9�E�·���û�E�e�§ �_�·�=�§ ���Ï�=�Ú�9�^�Ú�Ö�®�§ �·�§ �=�û�ð���û�q�Ð�·���E�§ �û���6�·�Ð�E�§ �û���§ �9�Ú�Ö�J�Ð�û���ð�§
maternal infections including puerperal sepsis, was noted. 
�‹�÷�Ú�§ �}�9�Ú�ð�������³�E�Ä�•�§ �E�9�û�·���®�§ �Ð�����Ö�J�Ð�E�Ú�Ö�§ �û���§ �¥�Ú�=�E�§ ���ï�9�û�Ð�·�®�§ �·���=���§
reported a reduction in neonatal infections and a lower 
rate of prescribed antibiotics during the neonatal period.  
� �·�E�·�§�����§�E�÷�Ú�§�Ú�ï�ï�Ú�Ð�E�§���ï�§�û���E�9�·�6�·�9�E�J���§�·�m�û�E�÷�9�����e�Ð�û���§�����§�Ð�·�9�9�û�·�ð�Ú�§
and antibiotic resistance of gram-negative bacteria causing 
���Ú�����·�E�·���§�=�Ú�6�=�û�=�®�§�$�­�§�Ð�����û�§�·���Ö�§�T�­�§�6���Ú�J�������û�·�Ú�®�§�·�9�Ú�§���û���û�E�Ú�Ö�­�§�‹�÷�Ú�§
investigators stated it is important to evaluate the impact 
of the intervention on these two gram-negative bacteria 
due to their role in neonatal sepsis and their rising rates 
of multidrug resistance which severely limits treatment 
options. This current study aimed to determine the effect 
of intrapartum azithromycin on the prevalence of carriage 
�·���Ö�§ �·���E�û�Ï�û���E�û�Ð�§ �9�Ú�=�û�=�E�·���Ð�Ú�§ ���ï�§ �$�­�§ �Ð�����û�§ �·���Ö�§ �T�­�§ �6���Ú�J�������û�·�Ú�§
among mother-infant pairs from Gambia and Burkina Faso.  
�‹�÷�Ú�§�6�÷�·�=�Ú�§�Ž�§�}�9�Ú�ð�������³�E�Ä�•�§�E�9�û�·���§ �9�Ú�Ð�9�J�û�E�Ú�Ö�§�·���Ö�§�9�·���Ö�����û�m�Ú�Ö�§
�Œ�•�®�‹�‹�‹�§ �_�����Ú���§ �û���§ �:�·���Ï�û�·�§ �·���Ö�§ ���J�9���û���·�§ �9�·�=���§ �E���§ �9�Ú�Ð�Ú�û�^�Ú�Ö�§
either oral azithromycin or placebo during labor.  A sub-
�ð�9���J�6�§���ï�§�•�•�‹�§�����E�÷�Ú�9�º�û���ï�·���E�§�6�·�û�9�=�§�6�Ú�9�§�Ð���J���E�9�e�§�6�·�9�E�û�Ð�û�6�·�E�Ú�Ö�§
in a carriage sub-study to determine the impact of 

�‹�÷�Ú�§�û���^�Ú�=�E�û�ð�·�E���9�=�§�9�Ú�6���9�E�§�E�÷�Ú�§�Ú���Ú�9�ð�Ú���Ð�Ú�§�·���Ö�§�û���E�Ú�9�Ð�����E�û���Ú���E�·���§�=�6�9�Ú�·�Ö�§���ï�§�6�A�Œ�^�Œ�§�^�û�9�J�=�Ú�=�§�Ö�û�=�6���·�e�û���ð�§�9�Ú�Ö�J�Ð�Ú�Ö�§�=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�§
�E���§ ���=�Ú���E�·���û�^�û�9�§ �9�Ú�=�J���E�û���ð�§ �ï�9�����§ �·�Ð�8�J�û�=�û�E�û�����§ ���ï�§ �^���Ä�E�•�•�Ž�¤�§ �
�§ �„�•�•�’�^�§ ���J�E�·�E�û�����=�­�§ �§ �‹�÷�Ú�§ �Ö�J�·���§ ���J�E�·���E�=�§ �E�÷�·�E�§ �_�Ú�§ �E�Ú�=�E�Ú�Ö�§ �9�Ú�E�·�û���Ú�Ö�§
�=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�§�E���§���E�÷�Ú�9�§�·�6�6�9���^�Ú�Ö�§�û���r�J�Ú���m�·�§�·���E�û�^�û�9�·���§�Ö�9�J�ð�=�®�§�û���Ð���J�Ö�û���ð�§�Ï�·�����d�·�^�û�9�­�§�����·���e�=�û�=�§���ï�§�·�^�·�û���·�Ï���Ú�§�=�Ú�8�J�Ú���Ð�Ú�§�Ö�·�E�·�§�9�Ú�^�Ú�·���Ú�Ö�§
�E�÷�·�E�§�Ö�J�·���§���J�E�·���E�=�§�÷�·�^�Ú�§�Ï�Ú�Ú���§�û���§�ð�����Ï�·���§�Ð�û�9�Ð�J���·�E�û�����§�=�û���Ð�Ú�§�]�·�e�§�•�‹�•�Ž�°�§���^�Ú�9�·�����§�Ö�Ú�E�Ú�Ð�E�û�����§�ï�9�Ú�8�J�Ú���Ð�e�§�_�·�=�§�����_�§�É�‹�­�‘�’�"�®�§�Œ�‹�Œ�º�Œ�•�®�‹�‹�Ž�Ê�­�§�§

BOTTOM LINE

This study highlights the need to closely monitor evolution of dual mutants because additional changes may further 
affect susceptibility to antiviral drugs or provide a competitive advantage over circulating wild-type viruses.

intrapartum azithromycin on the prevalence of carriage 
�·���Ö�§ �·���E�û�Ï�û���E�û�Ð�§ �9�Ú�=�û�=�E�·���Ð�Ú�§ ���ï �$�§ �Ð�����û �·���Ö �T�§ �6���Ú�J�������û�·�Ú�­�§
Biological samples were collected pre-intervention until 
4 months post-intervention. A maternal nasopharyngeal 
�É�^�}�„�Ê�§ �·���Ö�§ �9�Ú�Ð�E���^�·�ð�û���·���§ �=�_�·�Ï�§ �É�€�¤�„�Ê�§ �_�Ú�9�Ú�§�Ð�������Ú�Ð�E�Ú�Ö�§�Ö�J�9�û���ð�§
���·�Ï���9�§�Ï�Ú�ï���9�Ú�§�E�÷�Ú�§�û���E�Ú�9�^�Ú���E�û�����­�§�¥�û�E�÷�û���§�•�§�÷���J�9�=�§�·�ï�E�Ú�9�§�Ï�û�9�E�÷�®�§�·���§
�^�}�„�§�·���Ö�§�·�§�€�Ú�Ð�E�·���§�„�_�·�Ï�§�É�€�„�Ê�§�_�Ú�9�Ú�§�Ð�������Ú�Ð�E�Ú�Ö�§�ï�9�����§���Ú�_�Ï���9���=�­�§
Additional samples were collected during household visits: 
�ï�9�����§�����E�÷�Ú�9�=�°�§�^�}�„�§�·�E�§�Ö�·�e�Ä�‘�®�§�Ï�9�Ú�·�=�E�§���û�����§�É���]�Ê�§�·�E�§�Ö�·�e�Ä�‘�®�§�•�“�§
�·���Ö�§�������E�÷�Ä�•�§�·���Ö�§�ï�9�����§�û���ï�·���E�=�°�§�^�}�„�§�·���Ö�§�€�„�§�·�E�§�Ö�·�e�Ä�‘�®�§�•�“�§�·���Ö�§
month-4. For The Gambia, the last two sample collection 
timepoints were affected by the state of emergency 
�Ö�Ú�Ð���·�9�Ú�Ö�§�û���§�]�·�9�Ð�÷�§�•�‹�•�‹�§�Ö�J�Ú�§�E���§�E�÷�Ú�§�����^�û�Ö�Ä�Œ�”�§�6�·���Ö�Ú���û�Ð�­�§�§

Overall, 500 mother-infant pairs participated in this 
�=�J�Ï�Ä�=�E�J�Ö�e�®�§�•�•�‹�§ �ï�9�����§ �‹�÷�Ú�§ �:�·���Ï�û�·�®�§ �•�•�‹�§ �ï�9�����§ ���J�9���û���·�§ �9�·�=���§
�É�Œ�•�•�§�û���§�·�m�û�E�÷�9�����e�Ð�û���§�·���Ö�§�Œ�•�“�§�û���§�6���·�Ð�Ú�Ï���§�·�9���§�6�Ú�9�§�Ð���J���E�9�e�Ê�­�§
�‹�÷�Ú�§ �6�9���6���9�E�û�����§ ���ï�§ �=�·���6���Ú�=�§ �Ð�������Ú�Ð�E�Ú�Ö�§ �_�·�=�§ ���”�“�"�§ �·�E�§ �Ö�·�e�Ä
�‹�§ �·���Ö�§ �‘�®�§ �”�•�"�§ �·�E�§ �Ö�·�e�Ä�•�“�®�§ �·���Ö�§ �’�”�"�§ �·�E�§ �������E�÷�Ä�•�­�§ �E���§ �=�E�J�Ö�e�§
�_�����Ú���§ �ï���9�§ �6�9�Ú�Ä�û���E�Ú�9�^�Ú���E�û�����§ �€�¤�„�®�§ �6�9�Ú�^�·���Ú���Ð�Ú�§ ���ï�§ �$�­�§ �Ð�����û�§
carriage was similar in azithromycin and placebo arms 
�É�‘�“�­�”�"�§�·���Ö�§�‘�’�­�‘�"�§�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�Ê�­�§�‹�÷�Ú�§�6�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�Ð�·�9�9�û�·�ð�Ú�§
of azithromycin-resistant isolates was low and ranged 
�Ï�Ú�E�_�Ú�Ú���§ �•�­�’�"�§ �·���Ö�§ �•�­�•�"�­�§ �9���9�§ �6���=�E�Ä�û���E�Ú�9�^�Ú���E�û�����§ �=�·���6���Ú�=�®�§
there were no differences between arms in the prevalence 
of carriage of E. coli or azithromycin-resistant E. coli in BM 
at any timepoint.  
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�}�9�Ú�^�·���Ú���Ð�Ú�§ ���ï�§ �$�­�§ �Ð�����û�§ �Ð�·�9�9�û�·�ð�Ú�§ �û���§ �û���ï�·���E�=�Ô�§ �€�„�§ �=�·���6���Ú�=�§ �_�·�=�§ �����_�Ú�9�§ �û���§ �·�m�û�E�÷�9�����e�Ð�û���§ �·�9���§ �Ð�����6�·�9�Ú�Ö�§ �E���§ �6���·�Ð�Ú�Ï���§ �·�E�§ �Ö�·�e�=�§

�‘�§ �É�‘�Ž�­�‹�"�§ �^�=�­�§ �’�•�­�•�"�®�§ �}�€�®�§ �‹�­�“�•�°�§ ���E�®�§ �‹�­�’�•�Ä�‹�­�”�•�®�§ �6���‹�­�‹�‹�‘�Ê�§ �·���Ö�§ �•�“�§ �É�•�•�­�’�"�§ �^�=�­�§ �’�‹�­�•�"�®�§ �‹�­�’�•�°�§ �‹�­�‘�•�Ä�‹�­�“�’�®�§ �6���‹�­�‹�‹�Œ�Ê�­�§ �}�9�Ú�^�·���Ú���Ð�Ú�§ ���ï�§

�·�m�û�E�÷�9�����e�Ð�û���§�9�Ú�=�û�=�E�·���E�§�$�­�§�Ð�����û�§�û���§�E�÷�Ú�§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���§�_�·�=�§�=�û�ð���û�q�Ð�·���E���e�§�÷�û�ð�÷�Ú�9�§�·�E�§�Ö�·�e�=�§�‘�§�É�Œ�Ž�­�•�"�§�^�=�­�§�Ž�­�‘�"�®�§�Ž�­�’�•�°�§�Œ�­�“�Ž�Ä�’�­�‘�”�®�§

�6���‹�­�‹�‹�Œ�Ê�§�·���Ö�§�•�“�§�É�Œ�‘�­�•�"�§�^�=�­�§�”�­�‘�"�®�§�Œ�­�’�Œ�°�§�Œ�­�‹�•�Ä�•�­�’�”�®�§�6���‹�­�‹�Ž�‘�Ê�­�§�‹�÷�Ú�§�ï�9�Ú�8�J�Ú���Ð�e�§���ï�§�·�m�û�E�÷�9�����e�Ð�û���§�9�Ú�=�û�=�E�·���Ð�Ú�§�·�������ð�§�$�­�§�Ð�����û�§�û�=�����·�E�Ú�Ö�§

�ï�9�����§�€�„�§�_�·�=�§�÷�û�ð�÷�Ú�9�§�û���§�E�÷�Ú�§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���§�·�E�§�Ö�·�e�Ä�‘�§�·���Ö�§�•�“�­�§�9���9�§�6�9�Ú�Ä�û���E�Ú�9�^�Ú���E�û�����§�€�¤�„�§�·���Ö�§�6���=�E�Ä�û���E�Ú�9�^�Ú���E�û�����§���]�®�§�E�÷�Ú�9�Ú�§

were no differences between arms in the prevalence of E. coli resistant to ampicillin, trimethoprim-sulfamethoxazole, 

�ð�Ú���E�·���û�Ð�û���®�§ �·���Ö�§ �Ð�û�6�9���r���d�·�Ð�û���­�§ �9���9�§ �6�9�Ú�Ä�û���E�Ú�9�^�Ú���E�û�����§ �€�¤�„�®�§ �E�÷�Ú�9�Ú�§ �_�·�=�§ �÷�û�ð�÷�Ú�9�§ �6�9�Ú�^�·���Ú���Ð�Ú�§ ���ï�§ �$�„���W�§ �Ð�·�9�9�û�·�ð�Ú�§ �É�•�­�‹�"�§ �^�=�­�§ �‹�"�§

�6���‹�­�‹�•�’�Ê�§�û���§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���§�Ð�����6�·�9�Ú�Ö�§�E���§�6���·�Ð�Ú�Ï���­�§�‹�÷�Ú�9�Ú�§�_�·�=�§�����§�9�Ú�=�û�=�E�·���Ð�Ú�§�E���§���Ú�9���6�Ú���Ú���§�·���Ö�§�Ð�Ú�ï���d�û�E�û���§�9�Ú�=�û�=�E�·���Ð�Ú�§�_�·�=�§

�����_�­�§�§�9���9�§�û���ï�·���E�=�Ô�§�€�„�®�§�6�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�Ð�·�9�9�û�·�ð�Ú�§���ï�§�$�­�§�Ð�����û�§�9�Ú�=�û�=�E�·���E�§�E���§�·���6�û�Ð�û�����û���§�·�E�§�Ö�·�e�=�§�‘�§�É�•�‘�­�•�"�§�^�=�­�§�•�“�­�•�"�®�§�‹�­�“�‹�°�§�‹�­�‘�’�Ä�‹�­�”�•�®�§

�6���‹�­�‹�‹�”�Ê�§�·���Ö�§�•�“�§�É�•�•�­�Œ�"�§�^�=�­�§�•�”�­�‘�"�®�§�‹�­�’�•�°�§�‹�­�‘�•�Ä�‹�­�“�”�®�§�6���‹�­�‹�‹�Œ�Ê�§�_�·�=�§�����_�Ú�9�§�û���§�E�÷�Ú�§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���­�§�}�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�Ð�·�9�9�û�·�ð�Ú�§���ï�§�$�­�§

�Ð�����û�§�9�Ú�=�û�=�E�·���E�§�E���§�E�9�û���Ú�E�÷���6�9�û���Ä�=�J���ï�·���Ú�E�÷���d�·�m�����Ú�§�_�·�=�§�����_�Ú�9�§�û���§�E�÷�Ú�§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���§�·�E�§�Ö�·�e�=�§�‘�§�É�•�•�­�•�"�§�^�=�­�§�•�’�­�‘�"�®�§�‹�­�’�”�°�§�‹�­�‘�‘�Ä

�‹�­�”�•�®�§�6���‹�­�‹�‹�”�Ê�§�·���Ö�§�•�“�§�É�•�•�­�Ž�"�§�^�=�­�§�•�’�­�Œ�"�®�§�‹�­�’�•�°�§�‹�­�‘�Œ�Ä�‹�­�“�”�®�§�6���‹�­�‹�‹�•�Ê�­�§�}�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�Ð�·�9�9�û�·�ð�Ú�§���ï�§�$�­�§�Ð�����û�§�9�Ú�=�û�=�E�·���E�§�E���§�Ð�Ú�ï���d�û�E�û���§�_�·�=�§

�����_�Ú�9�§�·�E�§�Ö�·�e�Ä�•�“�§�É�‹�"�§�^�=�­�§�•�­�”�"�®�§�6���‹�­�‹�Œ�‘�Ê�§�û���§�E�÷�Ú�§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���­�§�}�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�$�­�§�Ð�����û�§�9�Ú�=�û�=�E�·���E�§�E���§�ð�Ú���E�·���û�Ð�û���®�§�Ð�û�6�9���r���d�·�Ð�û���§

�·���Ö�§�$�„���W�§�Ð�·�9�9�û�·�ð�Ú�§�_�·�=�§�=�û���û���·�9�§�Ï�Ú�E�_�Ú�Ú���§�·�9���=�­�§�^���§���Ú�9���6�Ú���Ú���Ä�9�Ú�=�û�=�E�·���E�§�$�­�§�Ð�����û�§�_�·�=�§�Ö�Ú�E�Ú�Ð�E�Ú�Ö�­�§�§�§

�‹�÷�Ú�§ �6�9�Ú�^�·���Ú���Ð�Ú�§ ���ï�§ �T�­�§ �6���Ú�J�������û�·�Ú�§ �Ð�·�9�9�û�·�ð�Ú�§ �_�·�=�§ �=�û���û���·�9�§ �Ï�Ú�E�_�Ú�Ú���§ �·�9���=�§ �ï���9�§ �·�����§ �=�·���6���Ú�=�§ �·���Ö�§ �E�û���Ú�6���û���E�=�­�§ �}�9�Ú�^�·���Ú���Ð�Ú�§
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was low  with no resistance to meropenem.  In NPS, resistance to all tested antibiotics was either low or absent.
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However, it is important to evaluate the effect of this intervention on bacterial colonization and antimicrobial resistance. 
Although this trial found that intrapartum azithromycin did not achieve the primary outcome of reducing neonatal sepsis 
and mortality, it did reduce neonatal and maternal infections.  

�¥�÷�û���Ú�§���û�E�E���Ú�§�û���6�·�Ð�E�§�_�·�=�§�ï���J���Ö�§�����§�E�÷�Ú�§�=�·���6���Ú�=�§�Ð�������Ú�Ð�E�Ú�Ö�§�ï�9�����§�E�÷�Ú�§�����E�÷�Ú�9�=�® �$�§�Ð�����û �Ð�·�9�9�û�·�ð�Ú�§�û���§�û���ï�·���E�§�9�Ú�Ð�E�·���§�=�·���6���Ú�=�§�_�·�=�§
�����_�Ú�9�§�û���§�E�÷�Ú�§�û���E�Ú�9�^�Ú���E�û�����§�E�÷�·���§�6���·�Ð�Ú�Ï���§�·�9���§�·�E�§�Ö�·�e�=�§�‘�§�É�‘�Ž�­�‹�"�§�^�=�§�’�•�­�•�"�°�§�6�9�Ú�^�·���Ú���Ð�Ú�§�9�·�E�û���§�Í�}�€�Î�®�§�‹�­�“�•�°�§�”�•�"�§���E�®�§�‹�­�’�•�§�E���§�‹�­�”�•�Ê�§
�·���Ö�§�•�“�§�É�•�•�­�’�"�§�^�=�§�’�‹�­�•�"�°�§�}�€�®�§�‹�­�’�•�°�§�”�•�"�§���E�®�§�‹�­�‘�•�§�E���§�‹�­�“�’�Ê�§�6���=�E�û���E�Ú�9�^�Ú���E�û�����­�§���J�E�§�E�÷�Ú�§�6�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�·�m�û�E�÷�9�����e�Ð�û���Ä�9�Ú�=�û�=�E�·���E �$�§
�Ð�����û �_�·�=�§�÷�û�ð�÷�Ú�9�§�û���§�E�÷�Ú�§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���§�·�E�§�Ö�·�e�=�§�‘�§�É�Œ�Ž�­�•�"�§�^�=�§�Ž�­�‘�"�°�§�}�€�®�§�Ž�­�’�•�°�§�”�•�"�§���E�®�§�Œ�­�“�Ž�§�E���§�’�­�‘�”�Ê�§�·���Ö�§�•�“�§�É�Œ�‘�­�•�"�§�^�=�§�”�­�‘�"�°�§�}�€�®�§
�Œ�­�’�Œ�°�§�”�•�"�§���E�®�§�Œ�­�‹�•�§�E���§�•�­�’�”�Ê�­ �§�9���9 �T�§�6���Ú�J�������û�·�Ú�®�§�Ð�·�9�9�û�·�ð�Ú�§�û���§�û���ï�·���E�§�9�Ú�Ð�E�·���§�=�·���6���Ú�=�§�_�·�=�§�÷�û�ð�÷�Ú�9�§�û���§�E�÷�Ú�§�û���E�Ú�9�^�Ú���E�û�����§�E�÷�·���§�6���·�Ð�Ú�Ï���§
�·�9���§�·�E�§�Ö�·�e�=�§�‘�§�É�•�”�­�‘�"�§�^�=�§�Ž�’�­�•�"�°�§�}�€�®�§�Œ�­�Ž�Ž�°�§�”�•�"�§���E�®�§�Œ�­�‹�“�§�E���§�Œ�­�‘�•�Ê�§�·���Ö�§�•�“�§�É�•�Ž�­�‘�"�§�^�=�§�Ž�•�­�”�"�°�§�}�€�®�§�Œ�­�‘�Ž�°�§�”�•�"�§���E�®�§�Œ�­�Ž�Œ�§�E���§�•�­�‹�Ž�Ê�®�§�·���Ö�§�E�÷�Ú�§
�6�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�·�m�û�E�÷�9�����e�Ð�û���Ä�9�Ú�=�û�=�E�·���E �T�§�6���Ú�J�������û�·�Ú �_�·�=�§�÷�û�ð�÷�Ú�9�§�û���§�E�÷�Ú�§�·�m�û�E�÷�9�����e�Ð�û���§�·�9���§�·�E�§�Ö�·�e�§�•�“�§�É�’�­�Ž�"�§�^�=�§�•�­�Œ�"�°�§�}�€�®�§�Ž�­�•�”�°�§
�”�•�"�§���E�®�§�Œ�­�Ž�‹�§�E���§�”�­�Ž�’�Ê�­ �§�‹�÷�Ú�e�§�Ð���J���Ö�§�����E�§�·�=�Ð�Ú�9�E�·�û���§�E�÷�Ú�§���Ú�Ð�÷�·���û�=���=�§���ï�§�9�Ú�=�û�=�E�·���Ð�Ú�§�û���^�����^�Ú�Ö�­�§�§



VOL. 6, ISSUE 1 13JULY 2024

Dr. Septimus’sAnnotations

Potential Sexual Transmission of Tinea Pubogenitalis From TMVII        
JAMA Derm published online  June 5, 2024
doi:10.1001/jamadermatol.2024.1430

10

BOTTOM LINE

Intrapartum azithromycin decreases carriage of E. coli and increases carriage of K. pneumoniae in the gut of 
neonates. The intervention also increases carriage of azithromycin-resistant E. coli and K. pneumoniae isolates, a 
potential threat to the spread of such resistance to the community and NICU.

Tinea genitalis has increasingly been reported in 
Europe attributed to the emerging dermatophyte, T 
���Ú���E�·�ð�9���6�÷�e�E�Ú�=�§�û���E�Ú�9���·���§�E�9�·���=�Ð�9�û�Ï�Ú�Ö�§�=�6�·�Ð�Ú�9�§�É�E�‹�„�Ê�§�ð�Ú�����E�e�6�Ú�§
�¤�E�E�§ �É�‹�]�¤�E�E�Ê�®�§ �_�÷�û�Ð�÷�§ ���·�e�§ �=�6�9�Ú�·�Ö�§ �^�û�·�§ �=�Ú�d�J�·���§ �Ð�����E�·�Ð�E�­�§ �‹�÷�Ú�§
authors describe a patient with TMVII resulting in tinea 
genitalis, glutealis, and corporis to highlight risk factors, 
diagnosis, and treatment. 

A male in his 30s was referred with a scaly, erythematous 
eruption in the inguinal region, genitalia, legs, arms, and 
�Ï�·�Ð���­�§ �A�Ú�§ �E�9�·�^�Ú���Ú�Ö�§ �E���§ �$�J�9���6�Ú�§ �É�$���ð���·���Ö�§ �·���Ö�§ �:�9�Ú�Ú�Ð�Ú�Ê�§ �·���Ö�§
�_�û�E�÷�û���§�E�÷�Ú�§�•�„�§�É���·���û�ï���9���û�·�Ê�§�6�9�û���9�§�E���§�Ö�Ú�^�Ú�����6�û���ð�§�=���û���§���Ú�=�û�����=�­�§
He reported multiple male sexual partners while traveling, 
�������Ú�§�_�û�E�÷�§�·�§�=�û���û���·�9�§�û���ï�Ú�Ð�E�û�����®�§�·���Ö�§�^�û�=�û�E�Ú�Ö�§�·�§�=�·�J���·�§�•�§�������E�÷�=�§
prior to developing skin lesions. He reported shaving and waxing the pubic region and denied pet exposure. He did 
not have HIV or immunocompromising conditions. Prior to referral, a skin biopsy from the right thigh demonstrated 
�Ö�Ú�9���·�E���6�÷�e�E���=�û�=�®�§�·���Ö�§�÷�Ú�§�_�·�=�§�E�9�Ú�·�E�Ú�Ö�§�_�û�E�÷�§�Œ�•�‹�Ä���ð�§�r�J�Ð�����·�m�����Ú�§�_�Ú�Ú�����e�§�ï���9�§�•�§�_�Ú�Ú���=�§�_�û�E�÷�§�����§�9�Ú�=�6�����=�Ú�­�§�d���§�9�Ú�ï�Ú�9�9�·���®�§�·�§�ï�J���ð�·���§
�Ð�J���E�J�9�Ú�§�ð�9�Ú�_�§�·���§�û�=�����·�E�Ú�§�Ð�����^�Ú���E�û�����·�����e�§�û�Ö�Ú���E�û�q�Ú�Ö�§�·�=�§�‹�§�û���E�Ú�9�Ö�û�ð�û�E�·���Ú�­�§�„�Ú�8�J�Ú���Ð�û���ð�§���ï�§�E�÷�Ú�§�E�‹�„�§�9�Ú�ð�û�����§���ï�§�E�÷�Ú�§�9�û�Ï���=�����·���§�ð�Ú���Ú�§
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�û�E�9�·�Ð�����·�m�����Ú�®�§�•�‹�‹�§���ð�§�Ö�·�û���e�®�§�_�û�E�÷�§�ï�J�9�E�÷�Ú�9�§�û���6�9���^�Ú���Ú���E�­

Tinea genitalis/pubogenitalis is a rare manifestation of dermatophytosis affecting the genitals and pubic region. In 
the last decade, male genital dermatophytosis has been increasingly reported in India, corresponding to the emergence 
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�·�������ð�§���Ú���§�_�÷���§�÷�·�^�Ú�§�=�Ú�d�§�_�û�E�÷�§���Ú���§�·�=�§�÷�û�ð�÷���û�ð�÷�E�Ú�Ö�§�û���§�·�§�Ð�·�=�Ú�§�=�Ú�9�û�Ú�=�§���ï�§�‹�]�¤�E�E�§�û���ï�Ú�Ð�E�û�����§�û���§�9�9�·���Ð�Ú�­�§�Í�§�$���Ú�9�ð�§�E���ï�Ú�Ð�E�§� �û�=�­�§�•�‹�•�Ž�°�§
�•�”�¼�Œ�•�Œ�Œ�Ä�Œ�•�Œ�•�Î�§�€���J�E�û���Ú�§�Ð�J���E�J�9�Ú�§�Ð�·�������E�§�Ö�û�=�E�û���ð�J�û�=�÷�§�‹�§���Ú���E�·�ð�9���6�÷�e�E�Ú�=�§�ï�9�����§�E�÷�Ú�§�Ð�����=�Ú���e�§�9�Ú���·�E�Ú�Ö�§�‹�§�û���E�Ú�9�Ö�û�ð�û�E�·���Ú�­�§�„�Ú�8�J�Ú���Ð�û���ð�§���ï�§
�E�÷�Ú�§�E�‹�„�§�9�Ú�ð�û�����§�û�Ö�Ú���E�û�q�Ú�=�§�=�6�Ú�Ð�û�Ú�=�§�·���Ö�§�ð�Ú�����E�e�6�Ú�=�§�e�Ú�E�§���·�e�§�����E�§�Ï�Ú�§�_�û�Ö�Ú���e�§�·�^�·�û���·�Ï���Ú�­�§�����J�Ú�=�§�E���§�Ö�û�·�ð�����=�û�=�§�û���Ð���J�Ö�Ú�§�E�û���Ú�·�§�ð�Ú���û�E�·���û�=�®�§
�_�÷�û�Ð�÷�§ ���·�e�§ �Ï�Ú�§ �û���r�·�����·�E���9�e�§ ���9�§ �·�Ï�=�Ð�Ú�=�=�§ �ï���9���û���ð�®�§ �·���Ö�§ �9�Ú�Ð�Ú���E�§ �=�Ú�d�J�·���§ �û���E�Ú�9�Ð���J�9�=�Ú�­�§ �E���§ �^�û�E�9���§ �=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�§ �Ö�·�E�·�§ �ï���9�§ �‹�]�¤�E�E�§
�û�=�§�J���9�Ú�6���9�E�Ú�Ö�­�§�‹�÷�û�=�§�6�·�E�û�Ú���E�Ô�=�§�û�=�����·�E�Ú�§�÷�·�Ö�§�·�§�E�Ú�9�Ï�û���·�q���Ú�§���û���û���·���§�û���÷�û�Ï�û�E���9�e�§�Ð�����Ð�Ú���E�9�·�E�û�����§�^�·���J�Ú�§���ï�§�‹�­�‹�‹�Ž�”�§�‰�ð�º���W�§���9�§���Ú�=�=�§
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�·���Ö�§ �r�J�Ð�����·�m�����Ú�§ ���û���û���·���§ �û���÷�û�Ï�û�E���9�e�§ �Ð�����Ð�Ú���E�9�·�E�û�����§ �^�·���J�Ú�§ ���ï�§ �Ž�•�§ �‰�ð�º���W�­�§ ���J�9�9�Ú���E�§ �Ú�^�û�Ö�Ú���Ð�Ú�§ �=�J�ð�ð�Ú�=�E�=�§ �9�Ú�=�6�����=�û�^�Ú���Ú�=�=�§ �E���§
�E�Ú�9�Ï�û���·�q���Ú�®�§�e�Ú�E�§�=�����Ú�§�6�·�E�û�Ú���E�=�§���·�e�§�9�Ú�8�J�û�9�Ú�§�û�E�9�·�Ð�����·�m�����Ú�­�§�}�9���������ð�Ú�Ö�§�E�9�Ú�·�E���Ú���E�§�Ö�J�9�·�E�û�����§���·�e�§�Ï�Ú�§���Ú�Ð�Ú�=�=�·�9�e�­�§�¥�÷�Ú���§�‹�]�¤�E�E�§
is suspected or diagnosed, sexual partners should be evaluated, and the patient screened for other sexually transmitted 
�û���ï�Ú�Ð�E�û�����=�­�§�§�E� �§�¥�·�E�Ð�÷�§�û���§�R�J���Ú�§�•�‹�•�Ž�§�9�Ú�6���9�E�Ú�Ö�§�E�÷�Ú�§�q�9�=�E�§�9�Ú�6���9�E�Ú�Ö�§�•�„�§�Ð�·�=�Ú�=�§���ï�§�‹�û���Ú�·�§�Ð�·�J�=�Ú�Ö�§�Ï�e�§�‹�§�û���Ö���E�û���Ú�·�Ú�­�Í�§�]�]�¥�€�§�•�‹�•�Ž�°�§
�’�•�¼�•�Ž�‘�Ä�’�Î�§�§�=�Ú�Ú�§���Ú�d�E�§�9�Ú�^�û�Ú�_�§

BOTTOM LINE

This is the first case of sexually transmitted fungal infection caused by Trichophyton Mentagrophytes Type VII 
reported in the US. Prolonged treatment duration with terbinafine is necessary.  

�‹�÷�û�=�§�_�·�=�§�·�§�9�Ú�E�9���=�6�Ú�Ð�E�û�^�Ú�§�Ð���÷���9�E�§�=�E�J�Ö�e�§���ï�§�6�·�E�û�Ú���E�=�§�_�û�E�÷�§�‹�§�û���Ö���E�û���Ú�·�Ú�§�û���ï�Ú�Ð�E�û�����=�§�û���§�^�Ú�_�§�«���9���§���û�E�e�§�=�6�·�����Ú�Ö�§�]�·�e�§�•�‹�•�•�§�E���§
�]�·�e�§�•�‹�•�Ž�­�§�}�·�E�û�Ú���E�=�§�_�û�E�÷�§�Ð�����q�9���Ú�Ö�§�‹�§�û���Ö���E�û���Ú�·�Ú�§�û���ï�Ú�Ð�E�û�����=�§�_�Ú�9�Ú�§�9�Ú�Ð�9�J�û�E�Ú�Ö�§�ï�9�����§�‘�§�^�Ú�_�§�«���9���§���û�E�e�§���Ú�Ö�û�Ð�·���§�Ð�Ú���E�Ú�9�=�­�§�§

���������ð�§ �Œ�Œ�§ �6�·�E�û�Ú���E�=�§ �_�û�E�÷�§ �‹�§ �û���Ö���E�û���Ú�·�Ú�§ �É�‘�§ ���·���Ú�§ �·���Ö�§ �•�§ �ï�Ú���·���Ú�§ �6�·�E�û�Ú���E�=�°�§ ���Ú�Ö�û�·���§ �Í�9�·���ð�Ú�Î�§ �·�ð�Ú�®�§ �Ž�”�§ �Í�Œ�‹�Ä�‘�•�Î�§ �e�Ú�·�9�=�Ê�®�§ �•�§ �_�Ú�9�Ú�§
�6�9�Ú�ð���·���E�°�§ �Œ�§ �÷�·�Ö�§ ���e���6�÷�����·�°�§ �·���Ö�§ �E�÷�Ú�§ �9�Ú���·�û���Ö�Ú�9�§ �_�Ú�9�Ú�§ �û�����J�����Ð�����6�Ú�E�Ú���E�­�§ �^�û���Ú�§ �6�·�E�û�Ú���E�=�§ �9�Ú�6���9�E�Ú�Ö�§ �6�9�Ú�^�û���J�=�§ �E�9�·�^�Ú���§ �E���§
���·���ð���·�Ö�Ú�=�÷�­�§�������§�÷�·�Ö�§�_�û�Ö�Ú�=�6�9�Ú�·�Ö�§���Ú�=�û�����=�§�_�û�E�÷�§�^�·�9�û�·�Ï���Ú�§�=�Ð�·���Ú�§�·���Ö�§�û���r�·�����·�E�û�����®�§�E���6�û�Ð�·���§�·���E�û�ï�J���ð�·���§���������E�÷�Ú�9�·�6�e�§�ï�·�û���J�9�Ú�®�§�·���Ö�§
�Ö�û�·�ð�����=�E�û�Ð�§�Ö�Ú���·�e�=�§�É�9�·���ð�Ú�®�§�Ž�Ä�•�•�§�������E�÷�=�Ê�­�§�‹�Ú�9�Ï�û���·�q���Ú�§�E�9�Ú�·�E���Ú���E�§�ï�·�û���Ú�Ö�§�û���§�’�§�6�·�E�û�Ú���E�=�§�·�E�§�=�E�·���Ö�·�9�Ö�§�Ö���=�Ú�=�§�É�•�•�‹�§���ð�§�Ö�·�û���e�Ê�§�ï���9�§
�6�9���������ð�Ú�Ö�§�Ö�J�9�·�E�û�����°�§�E�÷�Ú�=�Ú�§�6�·�E�û�Ú���E�=�§�·���=���§�÷�·�Ö�§�û�=�����·�E�Ú�=�§�_�û�E�÷�§�·���û�����§�·�Ð�û�Ö�§�=�J�Ï�=�E�û�E�J�E�û�����=�§�·�E�§�6���=�û�E�û�����=�§�Ž�”�Ž�§�É�W�Ž�”�Ž�„�Ê�§���9�§�Ž�”�’�§�É�9�Ž�”�’�W�Ê�§
�û���§ �=�8�J�·���Ú���Ú�§ �Ú�6���d�û�Ö�·�=�Ú�§ �E�÷�·�E�§ �Ð���9�9�Ú���·�E�Ú�Ö�§ �_�û�E�÷�§ �Ú���Ú�^�·�E�Ú�Ö�§ �E�Ú�9�Ï�û���·�q���Ú�§ ���û���û���J���§ �û���÷�û�Ï�û�E���9�e�§ �Ð�����Ð�Ú���E�9�·�E�û�����=�§ ���ï�§ �‹�­�•�§ �‰�ð�º���W�§ ���9�§
�÷�û�ð�÷�Ú�9�­�§�}�·�E�û�Ú���E�=�§�_�÷���§�_�Ú�9�Ú�§�E�9�Ú�·�E�Ú�Ö�§�_�û�E�÷�§�r�J�Ð�����·�m�����Ú�§�·���Ö�§�ð�9�û�=�Ú���ï�J���^�û���§�û���6�9���^�Ú�Ö�§�û���§�•�§���ï�§�•�§�·���Ö�§�•�§���ï�§�•�§�û���=�E�·���Ð�Ú�=�®�§�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�®�§
�_�û�E�÷���J�E�§�Ð���9�9�Ú���·�E�û�����§�Ï�Ú�E�_�Ú�Ú���§���J�E�Ð�����Ú�=�§�·���Ö�§�·���E�û�ï�J���ð�·���§���û���û���J���§�û���÷�û�Ï�û�E���9�e�§�Ð�����Ð�Ú���E�9�·�E�û�����=�­�§�9�J�9�E�÷�Ú�9�����9�Ú�®�§�•�§���ï�§�’�§�6�·�E�û�Ú���E�=�§
�E�9�Ú�·�E�Ú�Ö�§�_�û�E�÷�§�û�E�9�·�Ð�����·�m�����Ú�§�Ð���Ú�·�9�Ú�Ö�§���9�§�÷�·�Ö�§�û���6�9���^�Ú���Ú���E�§�·�E�§�E�÷�Ú�§���·�=�E�§�ï���������_�Ä�J�6�®�§�·���Ö�§�•�§���ï�§�’�§�_�Ú�9�Ú�§�����=�E�§�E���§�ï���������_�Ä�J�6�§���9�§�=�E���6�6�Ú�Ö�§
�E�9�Ú�·�E���Ú���E�­�§���·�=�Ú�Ö�§�����§�_�÷�����Ú�Ä�ð�Ú�������Ú�§�=�Ú�8�J�Ú���Ð�û���ð�§�·���·���e�=�û�=�®�§�•�„�§�û�=�����·�E�Ú�=�§�ï���9���Ú�Ö�§�·�§�Ð���J�=�E�Ú�9�§�Ö�û�=�E�û���Ð�E�§�ï�9�����§�E���Ö�û�·���§�û�=�����·�E�Ú�=�­�§

�‹�÷�Ú�§ �q�9�=�E�§ �Ž�§ �Ð�·�=�Ú�=�§ ���ï�§ �‹�§ �û���Ö���E�û���Ú�·�Ú�§ �Ö�Ú�9���·�E���6�÷�e�E���=�û�=�§ �û���§
�E�÷�Ú�§ �•�„�§ �_�Ú�9�Ú�§ �9�Ú�6���9�E�Ú�Ö�§ �û���§ �•�‹�•�Ž�­�§ �Í�]�]�¥�€�§ �•�‹�•�Ž�°�’�•�É�Œ�”�Ê�¼�•�Ž�‘�Ä
�•�Ž�’�§�9�Ú�^�û�Ú�_�Ú�Ö�§�E� �§�¥�·�E�Ð�÷�§�R�J���Ú�§�•�‹�•�Ž�Î�§�‹�÷�Ú�§�9�Ú�=�J���E�=�§���ï�§�E�÷�û�=�§�Ð�·�=�Ú�§
series suggest that disease severity, diagnostic delays, and 
lack of response to typically used doses and durations 
of antifungals for tinea were common in this primarily 
immunocompetent patient cohort with T indotineae, 
consistent with previous reports. Itraconazole was 
generally effective, and the acquisition of infection was 
likely in Bangladesh. Experts have also linked its emergence 
to inappropriate use of combination topical products 
containing antifungals and high-potency corticosteroids. 
�Í�����§ �R�§ �����û���§ � �Ú�9���·�E�����§ �6�J�Ï���û�=�÷�Ú�Ö�§ �������û���Ú�§ �]�·�9�Ð�÷�§ �Œ�“�®�§ �•�‹�•�•�Î�§
�����û���û�Ð�û�·���=�§�=�J�=�6�Ú�Ð�E�û���ð�§�‹�§�û���Ö���E�û���Ú�·�Ú�§�û���ï�Ú�Ð�E�û�����§�=�÷���J���Ö�§�Ð�����E�·�Ð�E�§

their local public health jurisdiction. Traditional diagnostic 
tools—such as clinical appearance, potassium hydroxide 
preparations, and fungal cultures—cannot distinguish T 
indotineae from other Trichophyton species or provide 
information on antifungal susceptibility. Only molecular 
testing, available in specialized laboratories capable of 
performing AFST, can do so.    

BOTTOM LINE

Clinicians should be aware of and become vigilant 
for T indotineae dermatophytosis, especially in instances 
of poor response to typical first-line topical antifungals 
(including combination anti-fungal corticosteroid 
topicals) and/or oral antifungal. 



Providers should counsel all gay, bisexual, and other men who 
have sex with men (MSM) and transgender women (TGW) with 
a history of at least one bacterial sexually transmitted infection 
(STI) (specifically, syphilis, chlamydia or gonorrhea) during 
the past 12 months about the benefits and harms of using 
doxycycline (any formulation) 200 mg once within 72 hours (not 
to exceed 200 mg per 24 hours) of oral, vaginal, or anal sex and 
should offer doxycycline postexposure prophylaxis (doxy PEP) 
through shared decision-making. Ongoing need for doxy PEP 
should be assessed every 3–6 months.

High-quality evidence supports this strong 
recommendation to counsel MSM and TGW and 
offer doxy PEP.

No recommendation can be given at this time on the use of 
doxy PEP for cisgender women, cisgender heterosexual men, 
transgender men, and other queer and nonbinary persons.

Evidence is insufficient to assess the balance of 
benefits and harms of the use of doxy PEP

Recommendation*
Strength of recommendation and
quality of evidence

 CDC recommendations for use of doxycycline as postexposure prophylaxis for bacterial sexually 
transmitted infections prevention

*Although not directly assessed in the trials included in these guidelines, doxy PEP could be discussed with MSM and TGW who 
have not had a bacterial STI diagnosed during the previous year but will be participating in sexual activities that are known to 
increase likelihood of exposure to STIs.
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��� ���§�9�Ú�Ð�������Ú���Ö�=�§�E�÷�·�E�§�]�„�]�§�É���Ú���§�_�÷���§�÷�·�^�Ú�§�=�Ú�d�§�_�û�E�÷�§���Ú���Ê�§�·���Ö�§�‹�:�¥�§�É�E�9�·���=�ð�Ú���Ö�Ú�9�§�_�����Ú���Ê�§�_�÷���§�÷�·�^�Ú�§�÷�·�Ö�§�·�§�Ï�·�Ð�E�Ú�9�û�·���§
�„�‹�E�§�É�=�e�6�÷�û���û�=�®�§�Ð�÷���·���e�Ö�û�·�®�§���9�§�ð�������9�9�÷�Ú�·�Ê�§�Ö�û�·�ð�����=�Ú�Ö�§�û���§�E�÷�Ú�§�6�·�=�E�§�Œ�•�§�������E�÷�=�§�=�÷���J���Ö�§�9�Ú�Ð�Ú�û�^�Ú�§�Ð���J���=�Ú���û���ð�§�E�÷�·�E�§�Ö���d�e�§�}�$�}�§�Ð�·���§�Ï�Ú�§
�J�=�Ú�Ö�§�·�=�§�6���=�E�Ú�d�6���=�J�9�Ú�§�6�9���6�÷�e���·�d�û�=�§�E���§�6�9�Ú�^�Ú���E�§�E�÷�Ú�=�Ú�§�û���ï�Ú�Ð�E�û�����=�­�§�9���������_�û���ð�§�=�÷�·�9�Ú�Ö�§�Ö�Ú�Ð�û�=�û�����Ä���·���û���ð�§�_�û�E�÷�§�E�÷�Ú�û�9�§�6�9���^�û�Ö�Ú�9�®�§��� ���§
�9�Ú�Ð�������Ú���Ö�=�§�E�÷�·�E�§�6�9���^�û�Ö�Ú�9�=�§���ï�ï�Ú�9�§�6�Ú�9�=�����=�§�û���§�E�÷�û�=�§�ð�9���J�6�§�·�§�6�9�Ú�=�Ð�9�û�6�E�û�����§�ï���9�§�Ö���d�e�§�}�$�}�§�E���§�Ï�Ú�§�=�Ú���ï�Ä�·�Ö���û���û�=�E�Ú�9�Ú�Ö�§�_�û�E�÷�û���§�’�•�§�÷���J�9�=�§
�·�ï�E�Ú�9�§�÷�·�^�û���ð�§���9�·���®�§�^�·�ð�û���·���®�§���9�§�·���·���§�=�Ú�d�­�§�‹�÷�Ú�§�9�Ú�Ð�������Ú���Ö�Ú�Ö�§�Ö���=�Ú�§���ï�§�Ö���d�e�§�}�$�}�§�û�=�§�•�‹�‹�§���ð�§�·���Ö�§�=�÷���J���Ö�§�����E�§�Ú�d�Ð�Ú�Ú�Ö�§�·�§���·�d�û���J���§
�Ö���=�Ú�§ ���ï�§ �•�‹�‹�§ ���ð�§ �Ú�^�Ú�9�e�§ �•�•�§ �÷���J�9�=�­�§ � ���d�e�§ �}�$�}�®�§ �_�÷�Ú���§ ���ï�ï�Ú�9�Ú�Ö�®�§ �=�÷���J���Ö�§ �Ï�Ú�§ �û���6���Ú���Ú���E�Ú�Ö�§ �û���§ �E�÷�Ú�§ �Ð�����E�Ú�d�E�§ ���ï�§ �·�§ �Ð�����6�9�Ú�÷�Ú���=�û�^�Ú�§
sexual health approach, including risk reduction counseling, STI screening and treatment, recommended vaccination and 
linkage to HIV PrEP, HIV care, or other services as appropriate. Persons who are prescribed doxy PEP should undergo 
bacterial STI testing at anatomic sites of exposure at baseline and every 3–6 months thereafter. Ongoing need for doxy 
�}�$�}�§�=�÷���J���Ö�§�Ï�Ú�§�·�=�=�Ú�=�=�Ú�Ö�§�Ú�^�Ú�9�e�§�Ž�Å�‘�§�������E�÷�=�§�·�=�§�_�Ú�����­�§�A�E�¤�§�=�Ð�9�Ú�Ú���û���ð�§�=�÷���J���Ö�§�Ï�Ú�§�6�Ú�9�ï���9���Ú�Ö�§�ï���9�§�A�E�¤�Ä���Ú�ð�·�E�û�^�Ú�§�]�„�]�§�·���Ö�§�‹�:�¥�§
according to current recommendations.

No vaccines and few chemoprophylaxis options exist for the prevention of bacterial STIs. These infections have 
�û���Ð�9�Ú�·�=�Ú�Ö�§ �û���§ �E�÷�Ú�§ �•�„�§ �·���Ö�§ �Ö�û�=�6�9���6���9�E�û�����·�E�Ú���e�§ �·�ï�ï�Ú�Ð�E�§ �ð�·�e�®�§ �Ï�û�=�Ú�d�J�·���®�§ �·���Ö�§ �]�„�]�Ê�§ �·���Ö�§ �‹�:�¥�­�§ �E���§ �=�Ú�^�Ú�9�·���§ ���·�9�ð�Ú�§ �9�·���Ö�����û�m�Ú�Ö�§
�Ð�����E�9�������Ú�Ö�§�E�9�û�·���=�®�§�•�‹�‹�§���ð�§���ï�§�Ö���d�e�Ð�e�Ð���û���Ú�§�E�·���Ú���§�_�û�E�÷�û���§�’�•�§�÷���J�9�=�§�·�ï�E�Ú�9�§�=�Ú�d�§�÷�·�=�§�Ï�Ú�Ú���§�=�÷���_���§�E���§�9�Ú�Ö�J�Ð�Ú�§�=�e�6�÷�û���û�=�§�·���Ö�§�Ð�÷���·���e�Ö�û�·�§
�û���ï�Ú�Ð�E�û�����=�§ �Ï�e�§ ���’�‹�"�§ �·���Ö�§ �ð�������Ð���Ð�Ð�·���§ �û���ï�Ú�Ð�E�û�����=�§ �Ï�e�§ �·�6�6�9���d�û���·�E�Ú���e�§ �•�‹�"�­�Í�]�Ú�Ö�§ �R�§ ���J�=�E�§ �•�‹�•�•�°�•�•�‹�¼�Ž�“�Œ�Å�‘�§ �Œ�‹�­�•�‘�”�•�º���	�·�•�­�•�•�•�•�“�°�§
�$�J�9���§�„�J�9�^�Ú�û�����§�•�‹�•�Ž�°�•�“�¼�•�Ž�‹�‹�‘�•�Œ�Î�§�Œ�‹�­�•�“�‹�’�º�Œ�•�‘�‹�Ä�’�”�Œ�’�­�$�„�­�•�‹�•�Ž�­�•�“�­�•�‘�­�•�Ž�‹�‹�‘�•�Œ�Î�§�§�����E�÷���J�ð�÷�§�E�÷�Ú�§�6�÷�·�9���·�Ð�����û���Ú�E�û�Ð�=�§���ï�§�Ö���d�e�Ð�e�Ð���û���Ú�§
and experience in treating bacterial STIs suggest that doxy PEP should be effective in other populations, clinical data to 



Comparison of UTI categories based on current 
Infectious Diseases Society of America guidelines 

and new “continuum of UTI” definition

Negative or mixed urine culture

No UTI All patients Without any lower or upper urinary tract symptoms

LUTS/OUS NA With upper or lower urinary symptoms, OR any urologic criteria

Culture results Signs and symptoms per IDSA/AUA 
guidelines Signs and symptoms per IDSA/AUA guidelines

Definitions Used for Different Clinical Presentations in Patients Who Receive Urine Tests

Abbreviations: ASB, asymptomatic bacteriuria; BUS, bacteriuria of unclear significance; IDSA, Infectious Diseases Society of 
America; LUTS/OUS, lower urinary tract symptoms/other urologic symptoms; NA, not applicable.
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support doxy PEP in other populations (i.e., cisgender women, cisgender heterosexual men, transgender men, and other 
�8�J�Ú�Ú�9�§�·���Ö�§�������Ï�û���·�9�e�§�6�Ú�9�=�����=�§�·�=�=�û�ð���Ú�Ö�§�ï�Ú���·���Ú�§�·�E�§�Ï�û�9�E�÷�Ê�§�·�9�Ú�§���û���û�E�Ú�Ö�­�§���=�§�·�§�9�Ú�=�J���E�®�§�6�9���^�û�Ö�Ú�9�=�§�=�÷���J���Ö�§�J�=�Ú�§�E�÷�Ú�û�9�§�Ð���û���û�Ð�·���§�	�J�Ö�ð�Ú���Ú���E�§
�·���Ö�§�=�÷�·�9�Ú�Ö�§�Ö�Ú�Ð�û�=�û�����Ä���·���û���ð�§�E���§�û���ï���9���§�J�=�Ú�§���ï�§�Ö���d�e�§�}�$�}�§�_�û�E�÷�§�6���6�J���·�E�û�����=�§�E�÷�·�E�§�·�9�Ú�§�����E�§�6�·�9�E�§���ï�§��� ���§�9�Ú�Ð�������Ú���Ö�·�E�û�����=�­�§�§�§�§

BOTTOM LINE

Doxy PEP has demonstrated benefit in reducing syphilis, chlamydia, and gonorrhea in certain populations and 
represents an additional approach to addressing STI prevention in MSM and TGW at increased risk for these infections. 

This was a retrospective cohort study of a random 
sample of adult noncatheterized inpatient and emergency 
department encounters with paired urinalysis and urine 
�Ð�J���E�J�9�Ú�=�§ �ï�9�����§ �•�§ �÷���=�6�û�E�·���=�§ �û���§ �Ž�§ �=�E�·�E�Ú�=�§ �Ï�Ú�E�_�Ú�Ú���§ �R�·���J�·�9�e�§
�‹�Œ�®�§ �•�‹�Œ�’�®�§ �·���Ö�§ � �Ú�Ð�Ú���Ï�Ú�9�§ �Ž�Œ�®�§ �•�‹�Œ�”�­�§ �‹�9�·�û���Ú�Ö�§ �·�Ï�=�E�9�·�Ð�E���9�=�§
�Ð�������Ú�Ð�E�Ú�Ö�§ �Ð���û���û�Ð�·���§ �É�Ú�­�ð�­�®�§ �=�e���6�E�����Ê�§ �·���Ö�§ �Ö�Ú�����ð�9�·�6�÷�û�Ð�§ �Ö�·�E�·�­�§
A focus group discussion with multidisciplinary experts 
�_�·�=�§�Ð�����Ö�J�Ð�E�Ú�Ö�§�E���§�Ö�Ú�q���Ú�§�E�÷�Ú�§�Ð�����E�û���J�J���§���ï�§�•�‹�E�®�§�·�§�•�Ä���Ú�^�Ú���§
�Ð���·�=�=�û�q�Ð�·�E�û�����§ �=�Ð�÷�Ú���Ú�§ �E�÷�·�E�§ �û���Ð���J�Ö�Ú�=�§ �•�§ ���Ú�_�§ �Ð�·�E�Ú�ð���9�û�Ú�=�¯�§
lower urinary tract symptoms/other urologic symptoms 
�·���Ö�§�Ï�·�Ð�E�Ú�9�û�J�9�û�·�§���ï�§�J���Ð���Ú�·�9�§�=�û�ð���û�q�Ð�·���Ð�Ú�­�§�‹�÷�Ú�§���Ú�_���e�§�Ö�Ú�q���Ú�Ö�§
�Ð�����E�û���J�J���§���ï�§�•�‹�E�§�Ð�·�E�Ú�ð���9�û�Ú�=�§�_�Ú�9�Ú�§�Ð�����6�·�9�Ú�Ö�§�E���§�E�÷�Ú�§�Ð�J�9�9�Ú���E�§
�•�‹�E�§�Ð���·�=�=�û�q�Ð�·�E�û�����§�=�Ð�÷�Ú���Ú�­

�d�ï�§ �•�•�‹�®�•�Ž�Œ�§ �Ú���Ð���J���E�Ú�9�=�®�§ �Ž�Ž�”�•�§ �9�·���Ö�������e�§ �=�Ú���Ú�Ð�E�Ú�Ö�§
encounters were reviewed. Based on the current 
�Ð���·�=�=�û�q�Ð�·�E�û�����§�=�Ð�÷�Ú���Ú�®�§�Ž�•�­�Œ�"�§�É���§�Í�§�’�‹�•�Ê�§�÷�·�Ö�§���„���§�·���Ö�§�•�Ž�"�§�É���§
�Í�§�Œ�‘�Œ�•�Ê�§�Ö�û�Ö�§�����E�§�÷�·�^�Ú�§�·�§�•�‹�E�­�§�¥�÷�Ú���§�·�6�6���e�û���ð�§�E�÷�Ú�§�Ð�����E�û���J�J���§
���ï�§�•�‹�E�§�Ð�·�E�Ú�ð���9�û�Ú�=�®�§�‘�“�"�§���ï�§�6�·�E�û�Ú���E�=�§�§�É���§�Í�•�’�“�Î�§�_�û�E�÷�§���„���§�_�Ú�9�Ú�§
�9�Ú�Ð���·�=�=�û�q�Ú�Ö�§�·�=�§�Ï�·�Ð�E�Ú�9�û�J�9�û�·�§���ï�§�J���Ð���Ú�·�9�§�=�û�ð���û�q�Ð�·���Ð�Ú�§�·���Ö�§�•�”�"�§
���ï�§�6�·�E�û�Ú���E�=�§�É���§�Í�§�•�‘�’�Ê�§�_�û�E�÷�§�Ñ�����§�•�‹�E�Ò�§�_�Ú�9�Ú�§�9�Ú�Ð���·�=�=�û�q�Ú�Ö�§�E���§�����_�Ú�9�§
urinary tract symptoms/ other urologic symptoms. 
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Clin Infect Dis published online June 6, 2024 ( article suggested by Jamie Thomas)
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BOTTOM LINE

The authors in this study’s approach led to the reclassification of bacteriuric patients with constitutional symptoms 
(e.g., fever) or those unable to provide symptom data (delirium) from ASB to BUS. Patients with BUS do not necessarily 

need antimicrobial treatment for bacteriuria but may benefit from additional evaluation or monitoring.

This is a retrospective cohort study enrolling patients with sepsis who were treated with at least 3 consecutive days 
of β�Ä���·�Ð�E�·���§�É���W�Ê�§�·���E�û�Ï�û���E�û�Ð�=�®�§�E�÷�Ú�§�q�9�=�E�§�•�§�Ö�·�e�=�§���ï�§�_�÷�û�Ð�÷�§�_�Ú�9�Ú�§�_�û�E�÷�§�·�§�Ï�9���·�Ö�Ä�=�6�Ú�Ð�E�9�J���§���W�§�Ö�Ú�q���Ú�Ö�§�·�=�§�·�§�=�6�Ú�Ð�E�9�J���§�=�Ð���9�Ú�§�É�„�„�Ê�§���ï�§

���’�­�§�„�Ú�Ú�§�Ï�Ú�����_

�}�·�E�û�Ú���E�=�§ �_�Ú�9�Ú�§ �ð�9���J�6�Ú�Ö�§ �û���E���§ �E�÷�9�Ú�Ú�§ �Ð�·�E�Ú�ð���9�û�Ú�=�¯�§ �É�Œ�Ê�§ �Ö�Ú�Ä
�Ú�=�Ð�·���·�E�û�����§ ���ï�§ �Ï�Ú�E�·�Ä���·�Ð�E�·���§ �=�6�Ú�Ð�E�9�J���§ �=�Ð���9�Ú�§ �É���W�„�„�Ê�®�§ �É�•�Ê�§ �����§
�Ð�÷�·���ð�Ú�§ �û���§ ���W�„�„�®�§ ���9�§ �É�Ž�Ê�§ �Ú�=�Ð�·���·�E�û�����§ ���ï�§ ���W�„�„�­�§ �‹�÷�Ú�§ �6�9�û���·�9�e�§
outcome was the isolation of a new drug-resistant Gram-
negative bacteria from a clinical culture within 60 days of 
cohort entry. Fine-Gray proportional hazards regression 
modeling while accounting for in-hospital death as a 
competing risk was performed. 

�‘�•�•�§ �6�·�E�û�Ú���E�=�§ ���ï�§ �’�’�•�•�§ �É�“�­�Ž�"�Ê�§ �6�·�E�û�Ú���E�=�§ �Ö�Ú�^�Ú�����6�Ú�Ö�§ ���Ú�_�§
gram-negative resistance. The mean time to resistance was 
�•�Ž�­�’�§�Ö�·�e�=�§�e�û�Ú���Ö�û���ð�§�·���§�û���Ð�û�Ö�Ú���Ð�Ú�§�9�·�E�Ú�§���ï�§�Œ�­�“�•�§�É�”�•�"�§�Ð�����q�Ö�Ú���Ð�Ú�§
�û���E�Ú�9�^�·���§�Í���E�Î�¯�§�Œ�­�’�Œ�Å�•�­�‹�‹�Ê�§�6�Ú�9�§�Œ�‹�‹�‹�§�6�·�E�û�Ú���E�Ä�Ö�·�e�=�­�§�‹�÷�Ú�§�����_�Ú�=�E�§
incidence rate was observed in the de-escalated group 
�Œ�­�•�•�§�É�”�•�"�§���E�¯�§�Œ�­�Œ�‘�Å�Œ�­�‘�“�Ê�§�6�Ú�9�§�Œ�‹�‹�‹�§�6�·�E�û�Ú���E�Ä�Ö�·�e�=�­�§�„�E�·�E�û�=�E�û�Ð�·�����e�§
�=�û�ð���û�q�Ð�·���E�§ �9�Ú�Ö�J�Ð�E�û�����=�§ �û���§ �E�÷�Ú�§ �Ö�Ú�^�Ú�����6���Ú���E�§ ���ï�§ ���Ú�_�§ �ð�9�·���Ä
���Ú�ð�·�E�û�^�Ú�§�9�Ú�=�û�=�E�·���Ð�Ú�§�_�Ú�9�Ú�§�·�=�=���Ð�û�·�E�Ú�Ö�§�_�û�E�÷�§���W�§�Ö�Ú�Ä�Ú�=�Ð�·���·�E�û�����§
�Ð�����6�·�9�Ú�Ö�§�E���§�����Ä�Ð�÷�·���ð�Ú�§�É�÷�·�m�·�9�Ö�=�§�9�·�E�û���§�É�A�€�Ê�§�‹�­�•�”�§�Í�”�•�"�§���E�¯�§
�­�•�“�Å�­�’�Ž�Î�Ê�­
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Dr. Septimus’sAnnotations

�É�E�¤���W�Ê�§���9�§���9�·���§�=�E�Ú�6�Ö���_���§�E�÷�Ú�9�·�6�e�§�_�û�E�÷�û���§�’�§�Ö�·�e�=�§�J�=�û���ð�§�r�J���9���8�J�û�����������Ú�=�§�É�9�•�=�Ê�®�§�E�9�û���Ú�E�÷���6�9�û���Ä�=�J���ï�·���Ú�E�÷���d�·�m�����Ú�§�É�‹�]�}�Ä�„�]�ª�Ê�®�§
or high bioavailability  β�Ä���·�Ð�E�·���=�§ �É�A�����W�=�Ê�§ �É�·�����d�û�Ð�û�����û���®�§ �·�����d�û�Ð�û�����û���Ä�Ð���·�^�J���·���·�E�Ú�®�§ �·���Ö�§ �Ð�Ú�6�÷�·���Ú�d�û���Ê�­�§ �d�9�·���§ �·���E�û�Ï�û���E�û�Ð�§ �Ö���=�û���ð�§
�·���Ö�§�Ö�J�9�·�E�û�����§�_�·�=�§�6�Ú�9�§�6�9�Ú�=�Ð�9�û�Ï�Ú�9�§�Ð�÷���û�Ð�Ú�­�§�A���_�Ú�^�Ú�9�®�§�E�÷�Ú�§�û���^�Ú�=�E�û�ð�·�E���9�=�§�6�9�Ú�=�6�Ú�Ð�û�q�Ú�Ö�§�·�§�Ö�Ú�=�Ð�9�û�6�E�û�^�Ú�§�·���·���e�=�û�=�§���ï�§�6�·�E�û�Ú���E�=�§�_�÷���§
�9�Ú�Ð�Ú�û�^�Ú�Ö�§�Ï�·�Ð�E�Ú�9�Ú���û�·�§�Ö���=�û���ð�§�6�Ú�9�§� �Ú���6�÷�û�§�Ú�d�6�Ú�9�E�§�Ð�����=�Ú���=�J�=�§�9�Ú�Ð�������Ú���Ö�·�E�û�����=�§�Í�d�6�Ú���§�9���9�J���§�E���ï�Ú�Ð�E�§� �û�=�§�•�‹�•�Œ�°�§�“�¼���ï�·�Ï�•�Ž�•�Î�§�É�_�û�E�÷�§
�·�6�6�9���6�9�û�·�E�Ú�§�·�Ö�	�J�=�E���Ú���E�=�§�ï���9�§�9�Ú���·���§�û���6�·�û�9���Ú���E�°�§�·�����§�E�·���Ú���§���9�·�����e�Ê�¯�§�Ð�û�6�9���r���d�·�Ð�û���§�É�’�•�‹�§���ð�§�Ú�^�Ú�9�e�§�Œ�•�§�÷���J�9�=�Ê�®�§���Ú�^���r���d�·�Ð�û���§�É�’�•�‹�§���ð�§
�Ú�^�Ú�9�e�§�•�•�§�÷���J�9�=�Ê�®�§�‹�]�}�Ä�„�]�ª�§�É�•�§���ð�º���ð�§�Ú�^�Ú�9�e�§�Œ�•�§�÷���J�9�=�°�§�Ú�­�ð�­�®�§�·�6�6�9���d�û���·�E�Ú���e�§�•�§�Ö���J�Ï���Ú�Ä�=�E�9�Ú���ð�E�÷�§�E�·�Ï���Ú�E�=�§�Ú�^�Ú�9�e�§�Œ�•�§�÷���J�9�=�§�ï���9�§�·�§�’�‹�Ä
���ð�§�6�·�E�û�Ú���E�Ê�®�§�·�����d�û�Ð�û�����û���§�É�Œ�‹�‹�‹�§���ð�§�Ú�^�Ú�9�e�§�“�§�÷���J�9�=�Ê�®�§�·�����d�û�Ð�û�����û���º�Ð���·�^�J���·���û�Ð�§�·�Ð�û�Ö�§�É�“�’�•�Å�§�Œ�‹�‹�‹�§���ð�§�Ú�^�Ú�9�e�§�“�§�÷���J�9�=�Ê�®�§�·���Ö�§�Ð�Ú�6�÷�·���Ú�d�û���§
�É�Œ�‹�‹�‹�§���ð�§�Ú�^�Ú�9�e�§�‘�§�÷���J�9�=�Ê�­�§���Ö�J���E�=�§�E�9�Ú�·�E�Ú�Ö�§�Ï�Ú�E�_�Ú�Ú���§�R�·���J�·�9�e�§�•�‹�Œ�‘�§�·���Ö�§� �Ú�Ð�Ú���Ï�Ú�9�§�•�‹�•�•�§�ï���9�§�$�§�Ð�����û�§���9�§�T���Ú�Ï�=�û�Ú�����·�§�=�6�Ú�Ð�û�Ú�=�§�:�^�Ä
���„�E�º�Ð�•�‹�E�§�_�Ú�9�Ú�§�û���Ð���J�Ö�Ú�Ö�­�§�]�·���Ú�§�·���Ö�§�ï�Ú���·���Ú�§�6�·�E�û�Ú���E�=�§�_�û�E�÷�§�Ð�•�‹�E�®�§�Ö�Ú�q���Ú�Ö�§�Ï�e�§�E�÷�Ú�§�6�9�Ú�=�Ú���Ð�Ú�§���ï�§�=�E�9�J�Ð�E�J�9�·���§���9�§�ï�J���Ð�E�û�����·���§�J�9�������ð�û�Ð�§
�·�Ï�����9���·���û�E�û�Ú�=�®�§�_�Ú�9�Ú�§�û���Ð���J�Ö�Ú�Ö�§�û���§�E�÷�Ú�§�û���û�E�û�·���§�=�Ð�9�Ú�Ú���û���ð�§�Ð���÷���9�E�­�§�Í�Ú�d�Ð���J�Ö�Ú�Ö�§�û���§�Ú�·�9���û�Ú�9�§�=�E�J�Ö�e�Î�§�}�9���6�Ú���=�û�E�e�§�_�Ú�û�ð�÷�E�û���ð�§�_�·�=�§�J�=�Ú�Ö�§
�E���§�Ï�·���·���Ð�Ú�§�Ð�÷�·�9�·�Ð�E�Ú�9�û�=�E�û�Ð�=�§�Ï�Ú�E�_�Ú�Ú���§�ð�9���J�6�=�­�§�‹�÷�Ú�§�‘�‹�Ä�Ö�·�e�§�9�Ú�Ð�J�9�9�Ú���Ð�Ú�§�_�·�=�§�Ð�����6�·�9�Ú�Ö�§�J�=�û���ð�§�·�§���J���E�û�������û�·���§�����d�§�6�9���6���9�E�û�����·���§
hazards model with probability of treatment weighting.  

�d�ï�§�•�•�’�Œ�§�6�·�E�û�Ú���E�=�§�=�Ð�9�Ú�Ú���Ú�Ö�®�§�’�•�”�§�É�Ž�‹�"�Ê�§�_�Ú�9�Ú�§�û���Ð���J�Ö�Ú�Ö�­�§���÷�·�9�·�Ð�E�Ú�9�û�=�E�û�Ð�=�§�_�Ú�9�Ú�§�=�û���û���·�9�§�Ï�Ú�E�_�Ú�Ú���§�ð�9���J�6�=�­�§�A���_�Ú�^�Ú�9�®�§�6�·�E�û�Ú���E�=�§
�9�Ú�Ð�Ú�û�^�û���ð�§�Ö�Ú�q���û�E�û�^�Ú�§�E�¤���W�=�§�÷�·�Ö�§�����9�Ú�§�Ð�������9�Ï�û�Ö�§�Ð�����Ö�û�E�û�����=�®�§�J�9�������ð�û�Ð�§�·�Ï�����9���·���û�E�û�Ú�=�®�§�·���Ö�§�$�„���W�Å�6�9���Ö�J�Ð�û���ð�§�û�=�����·�E�Ú�=�§�E�÷�·���§�E�÷�Ú�§
���9�·���§�=�E�Ú�6�Ö���_���§�ð�9���J�6�=�­�§�‹�÷�Ú�§���Ú�Ö�û�·���§�E�û���Ú�§�E���§���9�·���§�=�_�û�E�Ð�÷�§�É�û���E�Ú�9�8�J�·�9�E�û���Ú�§�9�·���ð�Ú�Ê�§�_�·�=�§�Ž�§�É�Ž�Å�•�Ê�§�Ö�·�e�=�®�§�·���Ö�§�E�÷�Ú�§���Ú�Ö�û�·���§�E���E�·���§�Ö�J�9�·�E�û�����§
���ï�§�·���E�û�Ï�û���E�û�Ð�§�E�9�Ú�·�E���Ú���E�§�_�·�=�§�Œ�•�§�É�Œ�Œ�Å�Œ�•�Ê�§�Ö�·�e�=�­�§�§�§�]���9�Ú�§�6�·�E�û�Ú���E�=�§�E�9�Ú�·�E�Ú�Ö�§�_�û�E�÷�§�9�•�=�§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�Ð�����=�Ú���=�J�=�Ä�9�Ú�Ð�������Ú���Ö�Ú�Ö�§�Ö���=�û���ð�§
�Ð�����6�·�9�Ú�Ö�§�_�û�E�÷�§�E�÷���=�Ú�§�E�9�Ú�·�E�Ú�Ö�§�_�û�E�÷�§�‹�]�}�Ä�„�]�ª�§�É�‘�”�"�§�^�=�§�•�"�°�§�}�§���§�­�‹�‹�Œ�Ê�§���9�§�A�����W�=�§�É�‘�”�"�§�^�=�§�•�Ž�"�°�§�}�§���§�­�‹�‹�Œ�Ê�­�§�������6�·�9�Ú�Ö�§�_�û�E�÷�§�E�¤���W�=�®�§
�E�÷�Ú�e�§�Ö�û�Ö�§�����E�§���Ï�=�Ú�9�^�Ú�§�·�§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�§�û���§�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�§�ï���9�§�9�•�=�§�É�·�Ö�	�J�=�E�Ú�Ö�§�÷�·�m�·�9�Ö�§�9�·�E�û���®�§�Œ�­�‹�”�§�Í�”�•�"�§�Ð�����q�Ö�Ú���Ð�Ú�§�û���E�Ú�9�^�·���®�§�­�•�”�Å�•�­�•�Ž�Î�Ê�§
���9�§�‹�]�}�Ä�„�]�ª�§�É�Œ�­�•�•�§�Í�­�•�•�Å�Ž�­�“�’�Î�Ê�®�§�·���Ö�§�E�÷�Ú�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�§���ï�§�‹�]�}�Ä�„�]�ª�º�9�•�§�·�6�6�Ú�·�9�Ú�Ö�§�E���§�Ï�Ú�§���6�E�û���·���§�·�E�§�Ö�J�9�·�E�û�����=�§���ï�§���Œ�‹�§�Ö�·�e�=�­�§
���§�’�Ä�Ö�·�e�§�Ð���J�9�=�Ú�§�ï���9�§�:�^�Ä���„�E�§�ï�9�����§�·�§�•�‹�E�§�=���J�9�Ð�Ú�§�·�9�Ú�§�����=�E�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�_�÷�Ú���§�E�÷�Ú�§�6�·�E�û�Ú���E�§�Ú�û�E�÷�Ú�9�§���·�Ð���=�§�=�E�9�J�Ð�E�J�9�·���§���9�§�ï�J���Ð�E�û�����·���§
�J�9�������ð�û�Ð�§�·�Ï�����9���·���û�E�û�Ú�=�§���9�§�÷�·�=�§�=���J�9�Ð�Ú�§�Ð�����E�9�����­�§�A�����W�=�§�_�Ú�9�Ú�§�·�=�=���Ð�û�·�E�Ú�Ö�§�_�û�E�÷�§���Ú�·�9���e�§�•�Ä�ï�����Ö�§�÷�û�ð�÷�Ú�9�§�9�û�=���§���ï�§�9�Ú�Ð�J�9�9�Ú���Ð�Ú�§�É�·�Ö�	�J�=�E�Ú�Ö�§
�÷�·�m�·�9�Ö�§�9�·�E�û���®�§ �Ž�­�“�Ž�§ �Í�”�•�"�§ �Ð�����q�Ö�Ú���Ð�Ú�§�û���E�Ú�9�^�·���®�§ �Œ�­�’�‘�Å�“�­�Ž�Ž�Î�Ê�®�§�_�÷�û�Ð�÷�§ �_�·�=�§ �����E�§ ���û�E�û�ð�·�E�Ú�Ö�§�Ï�e�§ �������ð�Ú�9�§ �E�9�Ú�·�E���Ú���E�§ �Ö�J�9�·�E�û�����=�­�§ �]���=�E�§
�A�����W�=�§�É�‘�’�"�Ê�§�_�Ú�9�Ú�§�����E�§���6�E�û���·�����e�§�Ö���=�Ú�Ö�§�ï���9�§�Ï�·�Ð�E�Ú�9�Ú���û�·�­

�‹�÷�û�=�§�9�Ú�·���Ä�_���9���Ö�§�=�E�J�Ö�e�§�=�J�ð�ð�Ú�=�E�=�§�E�÷�·�E�§���9�·���§�=�E�Ú�6�Ö���_���§�E�÷�Ú�9�·�6�e�§�_�û�E�÷�§�9�•�=�§���9�§�‹�]�}�Ä�„�]�ª�§�÷�·�^�Ú�§�=�û���û���·�9�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�§�·�=�§�E�¤���W�=�­�§
�A�����W�=�§�_�Ú�9�Ú�§�·�=�=���Ð�û�·�E�Ú�Ö�§�_�û�E�÷�§�÷�û�ð�÷�Ú�9�§�9�Ú�Ð�J�9�9�Ú���Ð�Ú�§�9�·�E�Ú�=�§�·�Ö�	�J�=�E�Ú�Ö�§�ï���9�§�Ö�J�9�·�E�û�����®�§�Ï�J�E�§�Ö���=�û���ð�§�_�·�=�§�=�J�Ï���6�E�û���·���­�§�9�J�9�E�÷�Ú�9�§�Ö�·�E�·�§�·�9�Ú�§
���Ú�Ú�Ö�Ú�Ö�§�E���§�Ö�Ú�q���Ú�§���6�E�û���·���§�Ö���=�û���ð�§�·���Ö�§�Ö�J�9�·�E�û�����§�E���§���û�E�û�ð�·�E�Ú�§�E�9�Ú�·�E���Ú���E�§�ï�·�û���J�9�Ú�=�­�§�§�E���§�]�·�9�Ð�÷�§�•�‹�•�•�®�§�E� �§�¥�·�E�Ð�÷�§�9�Ú�^�û�Ú�_�Ú�Ö�§�·�§�6�·�6�Ú�9�§
�·���=���§ �û���§ �d�9�E� �§ �Ú���E�û�E���Ú�Ö�§�Ñ�d�9�·���§β�Ä�W�·�Ð�E�·���=�®�§�9���J���9���8�J�û�����������Ú�=�®�§���9�§ �‹�9�û���Ú�E�÷���6�9�û���Ä�„�J���ï�·���Ú�E�÷���d�·�m�����Ú�§ �ï���9�§ � �Ú�q���û�E�û�^�Ú�§ �‹�9�Ú�·�E���Ú���E�§
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���ï�§�•���Ð�����6���û�Ð�·�E�Ú�Ö�§�$�=�Ð�÷�Ú�9�û�Ð�÷�û�·�§�Ð�����û�§���9�§�T���Ú�Ï�=�û�Ú�����·�§�„�6�Ú�Ð�û�Ú�=�§���·�Ð�E�Ú�9�Ú���û�·�§�9�9�����§�·�§�•�9�û���·�9�e�§�‹�9�·�Ð�E�§
�„���J�9�Ð�Ú�­�Ò�§�‹�÷�Ú�§�6�9�û���9�§�=�E�J�Ö�e�§�������e�§�û���Ð���J�Ö�Ú�Ö�§�·�Ö�J���E�=�§�E�9�Ú�·�E�Ú�Ö�§�ï���9�§�J���Ð�����6���û�Ð�·�E�Ú�Ö�§�$�§�Ð�����û�§���9�§�T���Ú�Ï�=�û�Ú�����·�§
species bacteremia of urinary tract origin who were transitioned to an oral regimen after 
���•�§�Ö�·�e�=�§���ï�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�û���E�9�·�^�Ú�����J�=�§�·���E�û�Ï�û���E�û�Ð�=�­�§�§�9�•�=�§�·���Ö�§�‹�]�}�Ä�„�]�ª�§�÷�·�Ö�§�=�û���û���·�9�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�­�§
�A���_�Ú�^�Ú�9�®�§�A�����W�=�§�_�Ú�9�Ú�§�·�=�=���Ð�û�·�E�Ú�Ö�§�_�û�E�÷�§�÷�û�ð�÷�Ú�9�§�9�Ú�Ð�J�9�9�Ú���Ð�Ú�§�9�·�E�Ú�=�§�Ï�J�E�§�=�J�Ï���6�E�û���·���§�Ö���=�û���ð�§���·�e�§
�÷�·�^�Ú�§ �Ð�����E�9�û�Ï�J�E�Ú�Ö�§ �E���§ �E�÷�Ú�=�Ú�§ �9�Ú�=�J���E�=�§ �=�û���û���·�9�§ �E���§ �E�÷�Ú�§ �Ð�J�9�9�Ú���E�§ �6�·�6�Ú�9�§ �Í�=�·���Ú�§ �·�J�E�÷���9�=�Î�­�§ �d�ï�§ �����E�Ú�§
�û���§�E�÷�Ú�§�Ð�J�9�9�Ú���E�§�6�J�Ï���û�Ð�·�E�û�����®�§�E�÷�Ú�e�§���Ï�=�Ú�9�^�Ú�Ö�§�����§�=�û�ð���û�q�Ð�·���E�§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�§�û���§�9�Ú�Ð�J�9�9�Ú���Ð�Ú�§�9�û�=���§�ï���9�§
�=�÷���9�E�§�^�Ú�9�=�J�=�§�������ð�§�Ö�J�9�·�E�û�����§�_�û�E�÷�§�9�•�§�=�E�Ú�6�Ö���_���®�§�Ï�J�E�§�E�÷�Ú�§�9�Ú�Ð�J�9�9�Ú���Ð�Ú�§�9�û�=���§�ï���9�§�=�÷���9�E�Ä�Ð���J�9�=�Ú�§
�‹�]�}�Ä�„�]�ª�§ �=�E�Ú�6�Ö���_���§ �_�·�=�§ ���J�Ð�÷�§ �÷�û�ð�÷�Ú�9�­�§ �‹�÷�Ú�=�Ú�§�q���Ö�û���ð�=�®�§�6�·�9�E�û�Ð�J���·�9���e�§ �ï���9�§ �‹�]�}�Ä�„�]�ª�®�§ �9�·�û�=�Ú�§
the question of how best to optimize dosing and duration for effectiveness while limiting 
toxicity. Further studies are needed to clarify whether interventions such as higher 
�Ö���=�û���ð�§�Ð�����Ï�û���Ú�Ö�§�_�û�E�÷�§�=�÷���9�E�Ú�9�§�Ö�J�9�·�E�û�����§�Ð���J���Ö�§���6�E�û���û�m�Ú�§���J�E�Ð�����Ú�=�§�ï���9�§�‹�]�}�Ä�„�]�ª�§�=�E�Ú�6�Ö���_���§
�E�÷�Ú�9�·�6�e�­�§�§�§�Ð�•�‹�E�§�9�Ú�6�9�Ú�=�Ú���E�=�§�·�§�÷�Ú�E�Ú�9���ð�Ú���Ú���J�=�§�ð�9���J�6�§�·���Ö�§�E�÷�Ú�û�9�§�q���Ö�û���ð�=�§���û�ð�÷�E�§�·�6�6���e�§�Ö�û�ï�ï�Ú�9�Ú���E���e�§
�E���§�^�·�9�û���J�=�§�=�J�Ï�ð�9���J�6�=�­�§�E���§�·�Ö�Ö�û�E�û�����®�§�E�÷�Ú�û�9�§�·�Ï�û���û�E�e�§�E���§�Ú�^�·���J�·�E�Ú�§�E�÷�Ú�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�§���ï�§�A�����W�=�§�_�·�=�§
���û���û�E�Ú�Ö�§�Ï�e�§�Ð�J�9�9�Ú���E�§�=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�§�E�Ú�=�E�û���ð�§�6�9�·�Ð�E�û�Ð�Ú�=�®�§�û���Ð���J�Ö�û���ð�§���·�Ð���§���ï�§�ð�9�·���J���·�9�§�]�E���=�®�§�J�=�Ú�§���ï�§
surrogate intravenous antibiotics to infer susceptibility of oral agents, and lack of systemic 
�=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�§�Ï�9�Ú�·���6���û���E�=�§�ï���9�§���9�·���§���W�=�­�§�§

BOTTOM LINE

This study demonstrated that oral FQs and TMP-SMX are similar in effectiveness 
to IVBL therapy for GN-BSI/cUTI and should be considered for oral therapy transitions 
when the isolate is susceptible. TMP-SMX effectiveness might be optimized with total 
durations longer than 10 days, although further studies are needed. Conversely, HBBL 
stepdown therapy was associated with higher recurrence rates regardless of treatment 
duration.  

In this retrospective cohort study, across a network of 
�’�§�Ð�������J���û�E�e�§�÷���=�6�û�E�·���=�®�§�$�„���W�§�Ö�Ú�=�û�ð���·�E�û�����§�_�·�=�§�=�J�6�6�9�Ú�=�=�Ú�Ö�§
�·�ï�E�Ú�9�§ �„�Ú�6�E�Ú���Ï�Ú�9�§ �•�‹�•�•�§ �ï�9�����§ �·�J�E�����·�E�Ú�Ö�§ �=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�e�§
�=�e�=�E�Ú���®�§ �=�E�û�����§ �9�Ú�6���9�E�û���ð�§ �9�Ú�=�û�=�E�·���E�§ �]�E���=�§ �·���Ö�§ �]�E���=�§ ���ï�§
susceptible cefepime and piperacillin/tazobactam isolates 
�û���§ �Ð�����=�û�Ö�Ú�9�·�E�û�����§ �ï���9�§ �Ð�����E�û���J�Ú�Ö�§ �J�=�Ú�§ �Ï�·�=�Ú�Ö�§ �����§ �•�‹�•�Ž�§ �E� �„���§
�ð�J�û�Ö�Ú���û���Ú�=�§���ï�§�$�„���W�§�·���Ö�§�=�û���6���Ú�§�Ð�e�=�E�û�E�û�=�§�û�ï�§�Ð���û���û�Ð�·�����e�§�û���6�9���^�û���ð�­�§�§

�E���^�Ú�=�E�û�ð�·�E���9�=�§�ï���J���Ö�§�·�§�=�û�ð���û�q�Ð�·���E�§�Ö�Ú�Ð�9�Ú�·�=�Ú�§�û���§�E�÷�Ú�§�9�·�E�Ú�§���ï�§
�Ð�·�9�Ï�·�6�Ú���Ú���§�6�9�Ú�=�Ð�9�û�Ï�û���ð�§�ï���9�§�û���û�E�û�·���§�Ö�Ú�q���û�E�û�^�Ú�§�E�9�Ú�·�E���Ú���E�§���ï�§
�$�„���W�§ �$���E�Ú�9���Ï�·�Ð�E�Ú�9�·���Ú�=�§ �•�‹�E�§ �·�ï�E�Ú�9�§ �=�J�=�Ð�Ú�6�E�û�Ï�û���û�E�û�Ú�=�§ �9�Ú���Ú�·�=�Ú�Ö�§
�ï���9�§�·�E�§���Ú�·�=�E�§�•�“�§�÷���J�9�=�§�û���§�������Ä�Ï�·�Ð�E�Ú�9�Ú���û�Ð�§�6�·�E�û�Ú���E�=�§�‘�§�������E�÷�=�§
�û�����Ú�Ö�û�·�E�Ú���e�§ �6�9�Ú�Ä�§ �·���Ö�§ �6���=�E�Ä�9�Ú�����^�·���§ �É�Œ�•�‘�º�Œ�”�”�§ �É�’�“�"�Ê�§ �^�=�§
�”�Ž�º�Œ�•�Ž�§�É�‘�Œ�"�Ê�°�§�}���‹�­�‹�Œ�Ê�§�_�÷�û�Ð�÷�§�_�·�=�§�·�§�•�‹�"�§�Ö�Ú�Ð�9�Ú�·�=�Ú�§�É�}���‹�­�‹�Œ�Ê�§�û���§
�E���E�·���§�Ö�·�e�=�§���ï�§�E�÷�Ú�9�·�6�e�§�_�û�E�÷�§�Ð�·�9�Ï�·�6�Ú���Ú���§�·�=�§�û���û�E�û�·���§�Ö�Ú�q���û�E�û�^�Ú�§
�E�÷�Ú�9�·�6�e�­�§�^���§�=�û�ð���û�q�Ð�·���E�§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�§�û���§�=�Ú�Ð�����Ö�·�9�e�§�Ú���Ö�6���û���E�=�§

of clinical cure rate, infection relapse, readmission, all 
cause in hospital mortality, length of stay or rate of 
guideline-compliant therapy. 

�€�Ú�����^�û���ð�§ �$�„���W�§ �=�E�·�E�J�=�§ ���·�Ï�Ú���=�§ �ï�9�����§ ���û�Ð�9���Ï�û�������ð�e�§ ���·�Ï�§
�9�Ú�=�J���E�=�§ �=�û�ð���û�q�Ð�·���E���e�§ �9�Ú�Ö�J�Ð�Ú�Ö�§ �E�÷�Ú�§ �9�·�E�Ú�§ ���ï�§ �Ð�·�9�Ï�·�6�Ú���Ú���§
prescribing and increased the rate of non-carbapenem 
�·�ð�Ú���E�§�J�=�Ú�§�·�=�§�û���û�E�û�·���§�Ö�Ú�q���û�E�û�^�Ú�§�E�÷�Ú�9�·�6�e�§�ï���9�§�������Ä�Ï�·�Ð�E�Ú�9�Ú���û�Ð�§
�÷���=�6�û�E�·���û�m�Ú�Ö�§ �6�·�E�û�Ú���E�=�§ �_�û�E�÷�§ �$�„���W�Ä�6���=�û�E�û�^�Ú�§ �•�‹�E�®�§ �_�û�E�÷�§ �����§
impact on clinical cure rates, infection relapse, readmission 
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or mortality.  There was not a single agent that drove the 
overall increase in carbapenem-sparing treatment, but 
rather modest increases in the use of cefepime, piperacillin/
tazobactam, trimethoprim/ sulfamethoxazole and 
���Ú�^���r���d�·�Ð�û���§�6�9�Ú�=�Ð�9�û�Ï�û���ð�§�Ð�����E�9�û�Ï�J�E�Ú�Ö�§�E���§�E�÷�Ú�§���^�Ú�9�·�����§�Ú�ï�ï�Ú�Ð�E�­�§
Although cefepime and piperacillin/tazobactam use for 
�Ð�����6���û�Ð�·�E�Ú�Ö�§�û���ï�Ú�Ð�E�û�����=�§�Ð�·�J�=�Ú�Ö�§�Ï�e�§�$�„���W�Ä�6���=�û�E�û�^�Ú�§���9�ð�·���û�=���=�§
is discouraged, they can be used for the treatment of 
�J���Ð�����6���û�Ð�·�E�Ú�Ö�§�•�‹�E�=�§�É�=�Ú�Ú���§�û���§�·�Ï���J�E�§�÷�·���ï�§���ï�§�E�÷�Ú�§�Ð�·�=�Ú�=�§�÷�Ú�9�Ú�Ê�®�§
�·���Ö�§�·�9�Ú�§�Ð�J�9�9�Ú���E���e�§�9�Ú�Ð�������Ú���Ö�Ú�Ö�§�Ï�e�§�E�÷�Ú�§�E� �„���§�ð�J�û�Ö�Ú���û���Ú�=�§�ï���9�§
uncomplicated cystitis if clinical improvement has occurred 
�·���Ö�§�E�÷�Ú�§���9�ð�·���û�=���§�û�=�§�=�J�=�Ð�Ú�6�E�û�Ï���Ú�§�_�û�E�÷�§�·�§�����_�§�]�E���­�§�Í�����û���§�E���ï�Ú�Ð�E�§
� �û�=�§�•�‹�•�Ž�°�§�6�J�Ï���û�=�÷�Ú�Ö�§�������û���Ú�§�R�J���e�§�Œ�“�®�§�•�‹�•�Ž�Î�§�§�§�E���§�·�§���J���E�û�Ð�Ú���E�Ú�9�§
observational study comparing clinical outcomes of 
�·�Ö�J���E�=�§ �÷���=�6�û�E�·���û�m�Ú�Ö�§ �_�û�E�÷�§ �$�„���W�Ä�6�9���Ö�J�Ð�û���ð�§ �6�e�Ú�������Ú�6�÷�9�û�E�û�=�§
who were receiving piperacillin/tazobactam versus 
carbapenems the investigators demonstrated piperacillin/
tazobactam was a reasonable alternative to carbapenems 
�ï���9�§ �E�÷�Ú�§ ���·���·�ð�Ú���Ú���E�§ ���ï�§ �$�„���W�Ä�6�9���Ö�J�Ð�û���ð�§ �6�e�Ú�������Ú�6�÷�9�û�E�û�=�­�§
�Í�����û���§ �E���ï�Ú�Ð�E�§ � �û�=�§ �•�‹�•�‹�§ �^���^�§ �•�°�’�Œ�¼�§ �Ú�Ž�Ž�Œ�Ä�Ú�Ž�Ž�’�Î�§ �E���§ �R�J���Ú�§ �•�‹�•�•�§
�E� �§ �¥�·�E�Ð�÷�§ �9�Ú�^�û�Ú�_�Ú�Ö�§ �·�§ �6�·�6�Ú�9�§ �û���§ �W�·���Ð�Ú�E�§ �E���ï�Ú�Ð�E�§ � �û�=�§ �E�û�E���Ú�Ö�§
�Ñ���·�9�Ï�·�6�Ú���Ú���§ �J�=�Ú�§ �û���§ �Ú�d�E�Ú���Ö�Ú�Ö�Ä�=�6�Ú�Ð�E�9�J���§ �Ð�Ú�6�÷�·�����=�6���9�û���Ä
�9�Ú�=�û�=�E�·���E�§ �$���E�Ú�9���Ï�·�Ð�E�Ú�9�·���Ú�=�§ �û���ï�Ú�Ð�E�û�����=�§ �û���§ �•�„�§ �÷���=�6�û�E�·���=�§
�·���Ö�§ �û���r�J�Ú���Ð�Ú�§ ���ï�§ �E� �„���§ �ð�J�û�Ö�·���Ð�Ú�¯�§ �·�§ �9�Ú�E�9���=�6�Ú�Ð�E�û�^�Ú�§ �Ð���÷���9�E�§

�=�E�J�Ö�e�­�Ò�§�§�§�‹�÷�û�=�§�÷�û�ð�÷���û�ð�÷�E�Ú�Ö�§�=�Ú�^�Ú�9�·���§���6�6���9�E�J���û�E�û�Ú�=�§�E���§�û���6�9���^�Ú�§
carbapenem stewardship, including for patients with mild 
disease manifestations and with pathogens for which 
other narrower-spectrum agents retain in-vitro activity 
including piperacillin/tazobactam. Taken together, these 
�=�E�J�Ö�û�Ú�=�§ �6�9���^�û�Ö�Ú�§ �Ú�^�û�Ö�Ú���Ð�Ú�§ �E�÷�·�E�§ �ï���9�§ �������§ �Ï�·�Ð�E�Ú�9�Ú���û�Ð�§ �•�‹�E�=�§
�Ö�J�Ú�§ �E���§ �$�„���W�Ä�6���=�û�E�û�^�Ú�§ ���9�ð�·���û�=���§ �E�÷�·�E�§ ���·�9�9���_�Ú�9�Ä�=�6�Ú�Ð�E�9�J���§
agents which retain in-vitro activity can be used in place 
of carbapenems.  

�W�û���û�E�·�E�û�����=�§ ���ï�§ �E�÷�û�=�§ �Ð�J�9�9�Ú���E�§ �=�E�J�Ö�e�§ �û���Ð���J�Ö�Ú�§ �Ð�÷�·�����Ú���ð�Ú�=�§
with lack of clear documentation delineating cystitis 
vs pyelonephritis in about ¼ of infections limiting 
understanding of appropriateness of therapy and comfort 
level with non-carbapenems prescribing. It is unclear how 
this stewardship tactic would affect infection prevention 
isolation practices. 

BOTTOM LINE

Removing ESBL status labels from urine culture 
reports in non-bacteremic patients and just reporting 
out MICs was shown to reduce use of carbapenems for 
targeted treatment of UTIs without significant impact in 
clinical outcomes.

�‹�÷�Ú�§ �q�9�=�E�§ �·�9�E�û�Ð���Ú�§ �ÉContinuous vs Intermittent β-Lactam Antibiotic Infusions in Critically Ill Patients With Sepsis�Ê�§ �û�=�§
the β�Ä�W�·�Ð�E�·���§�E���ï�J�=�û�����§�:�9���J�6�§�É���W�E�^�:�Ê�§�E�E�E�§�E�9�û�·���§�_�÷�û�Ð�÷�§�û�=�§�·�§�_�Ú�����Ä�Ð�����Ö�J�Ð�E�Ú�Ö�®�§���6�Ú���Ä���·�Ï�Ú���®�§�9�·���Ö�����û�m�Ú�Ö�§�E�9�û�·���§�û���§�Œ�‹�•�§�E���•�=�§�û���§�’�§
�Ð���J���E�9�û�Ú�=�­�§�}�·�E�û�Ú���E�=�§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�Ð�����E�û���J���J�=�§�û���ï�J�=�û�����=�§�É�_�û�E�÷�§�����·�Ö�û���ð�§�Ö���=�Ú�Ê�§���ï�§β-lactam antibiotics (piperacillin-tazobactam or 
���Ú�9���6�Ú���Ú���Ê�§�^�=�§�û���E�Ú�9���û�E�E�Ú���E�§�û���ï�J�=�û�����§�_�û�E�÷�§�=�·���Ú�§�·���E�û�Ï�û���E�û�Ð�=�­�§  �‹�÷�Ú�§���Ú�·���§�·�ð�Ú�§�_�·�=�§�•�”�§�e�Ú�·�9�=�§�·���Ö�§  �’�‹�"�§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�^�·�=���6�9�Ú�=�=���9�=�§
�_�û�E�÷�û���§ �E�÷�Ú�§ �•�•�§ �÷���J�9�=�§ �6�9�û���9�§ �E���§ �9�·���Ö�����û�m�·�E�û�����­�§ �‹�÷�Ú�§ �9�Ú�=�6�û�9�·�E���9�e�§ �E�9�·�Ð�E�§ �_�·�=�§ �E�÷�Ú�§ �����=�E�§ �Ð�����������§ �=���J�9�Ð�Ú�§ ���ï�§ �=�Ú�6�=�û�=�®�§ �ï���������_�Ú�Ö�§
�Ï�e�§ �û���E�9�·�Ä�·�Ï�Ö�����û���·���§ �û���ï�Ú�Ð�E�û�����=�®�§ �_�û�E�÷�§ �$�§ �Ð�����û�®�§ �T���Ú�Ï�=�û�Ú�����·�®�§ �}�=�Ú�J�Ö���������·�=�®�§ �·���Ö�§ �]�€�„���§ �Ï�Ú�û���ð�§ �E�÷�Ú�§ �����=�E�§ �6�9�Ú�^�·���Ú���E�§ �Ð�·�J�=�·�E�û�^�Ú�§
�6�·�E�÷���ð�Ú���=�­ �§ �������Ä�Ð�·�J�=�Ú�§�����9�E�·���û�E�e�§�_�û�E�÷�û���§�”�‹�§�Ö�·�e�=�§�·�ï�E�Ú�9�§�9�·���Ö�����û�m�·�E�û�����®�§�E�÷�Ú�§�6�9�û���·�9�e�§���J�E�Ð�����Ú�§���ï�§�E�÷�Ú�§�=�E�J�Ö�e�®�§���Ð�Ð�J�9�9�Ú�Ö�§�û���§�•�•�­�”�"�§
���ï�§�E�÷���=�Ú�§�9�Ú�Ð�Ú�û�^�û���ð�§�Ð�����E�û���J���J�=�§�û���ï�J�=�û�����§���ï�§�Ï�Ú�E�·�Ä���·�Ð�E�·���§�·���E�û�Ï�û���E�û�Ð�=�§�·���Ö�§�û���§�•�‘�­�“�"�§���ï�§�E�÷���=�Ú�§�9�Ú�Ð�Ú�û�^�û���ð�§�û���E�Ú�9���û�E�E�Ú���E�§�û���ï�J�=�û�����=�­�§
�‹�÷�Ú�§���Ö�Ö�=�§���ï�§�Ö�e�û���ð�§�_�û�E�÷�û���§�”�‹�§�Ö�·�e�=�§�_�·�=�§�‹�­�”�Œ�§�ï���9�§�E�÷�Ú�§�6�·�E�û�Ú���E�=�§�û���§�E�÷�Ú�§�Ð�����E�û���J���J�=�§�ð�9���J�6�®�§�9�Ú�r�Ú�Ð�E�û���ð�§�·�§�����9�E�·���û�E�e�§�9�Ú�Ö�J�Ð�E�û�����§���ï�§
�Œ�­�”�"�­�§�¥�÷�û���Ú�§���·�Ð���û���ð�§�=�E�·�E�û�=�E�û�Ð�·���§�=�û�ð���û�q�Ð�·���Ð�Ú�§�É�}�§���§�­�‹�“�Ê�®�§�E�÷�Ú�§�û���^�Ú�=�E�û�ð�·�E���9�=�§�Ð�����Ð���J�Ö�Ú�§�E�÷�·�E�§�E�÷�Ú�§�Ð�����q�Ö�Ú���Ð�Ú�§�û���E�Ú�9�^�·���§�·�9���J���Ö�§�E�÷�Ú�§
�Ú�ï�ï�Ú�Ð�E�§�Ú�=�E�û���·�E�Ú�§�û���Ð���J�Ö�Ú�=�§�E�÷�Ú�§�6���=�=�û�Ï�û���û�E�e�§���ï�§�·�§�Ð���û���û�Ð�·�����e�§�û���6���9�E�·���E�§�Ï�Ú���Ú�q�E�§�û���§�E�÷�Ú�§�J�=�Ú�§���ï�§�Ð�����E�û���J���J�=�§�û���ï�J�=�û�����=�§�û���§�E�÷�û�=�§�ð�9���J�6�§
���ï�§�6�·�E�û�Ú���E�=�­�§  �����û���û�Ð�·���§�Ð�J�9�Ú�§�_�·�=�§�÷�û�ð�÷�Ú�9�§�û���§�E�÷�Ú�§�Ð�����E�û���J���J�=�§�Ð�����6�·�9�Ú�Ö�§�_�û�E�÷�§�E�÷�Ú�§�û���E�Ú�9���û�E�E�Ú���E�§�û���ï�J�=�û�����§�ð�9���J�6�§�•�•�­�’�"�§�·���Ö�§�•�‹�­�‹�"�®�§
�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�°�§�·�Ï�=�����J�E�Ú�§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�®�§�•�­�’�"�§�Í�”�•�"�§���E�®�§�•�­�•�"�§�E���§�”�­�Œ�"�Î�Ê�­�§�d�E�÷�Ú�9�§�=�Ú�Ð�����Ö�·�9�e�§���J�E�Ð�����Ú�=�§�_�Ú�9�Ú�§�����E�§�=�E�·�E�û�=�E�û�Ð�·�����e�§�Ö�û�ï�ï�Ú�9�Ú���E�­�§
Only piperacillin-tazobactam and meropenem were studied, and no data were provided for bacterial sensitivity to this 
empirical treatment.
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The second article ( Prolonged vs Intermittent Infusions of β-Lactam Antibiotics in Adults With Sepsis or Septic Shock�Ê is 

the latest meta-analysis of prolonged vs intermittent infusions of β-lactam antibiotics in critically ill adult patients with 

�=�Ú�6�=�û�=�§���9�§�=�Ú�6�E�û�Ð�§�=�÷���Ð���§�û���Ð���J�Ö�û���ð�§�E�÷�Ú�§���W�E�^�:�§�E�E�E�§�E�9�û�·���­�§�§�‹�÷�Ú�e�§�û���Ð���J�Ö�Ú�Ö�§�Œ�“�§�€���‹�=�§���ï�§�_�÷�û�Ð�÷�§�Œ�’�§�€���‹�=�§�Ð�����E�9�û�Ï�J�E�Ú�Ö�§�E���§�E�÷�Ú�§�6�9�û���·�9�e�§

���J�E�Ð�����Ú�§���ï�§�·�����Ä�Ð�·�J�=�Ú�§�”�‹�Ä�Ö�·�e�§�����9�E�·���û�E�e�­�§���Ú�Ð�·�J�=�Ú�§���ï�§�û�E�=�§�=�û�m�Ú�®�§�E�÷�Ú�§���W�E�^�:�§�E�E�E�§�E�9�û�·���§�Ð�����E�9�û�Ï�J�E�Ú�Ö�§�’�’�­�Œ�"�§���ï�§�6�·�E�û�Ú���E�=�§�û���Ð���J�Ö�Ú�Ö�§�û���§�E�÷�û�=�§

���Ú�E�·�Ä�·���·���e�=�û�=�­�§ �‹�÷�Ú�§�6�������Ú�Ö�§�Ú�=�E�û���·�E�Ú�Ö�§�9�û�=���§�9�·�E�û���§�É�€�€�Ê�§�ï���9�§�·�����Ä�Ð�·�J�=�Ú�§�”�‹�Ä�Ö�·�e�§�����9�E�·���û�E�e�§�ï���9�§�6�9���������ð�Ú�Ö�§�û���ï�J�=�û�����=�§���ï β-lactam 

�·���E�û�Ï�û���E�û�Ð�=�§�_�÷�Ú���§�Ð�����6�·�9�Ú�Ö�§�_�û�E�÷�§�û���E�Ú�9���û�E�E�Ú���E�§�û���ï�J�=�û�����=�§�_�·�=�§�‹�­�“�‘�§�_�û�E�÷�§�·�§�”�”�­�Œ�"�§�6���=�E�Ú�9�û���9�§�6�9���Ï�·�Ï�û���û�E�e�§�E�÷�·�E�§�6�9���������ð�Ú�Ö�§�û���ï�J�=�û�����=�§

reduced 90-day mortality.    Prolonged infusions of β�Ä���·�Ð�E�·���§�·���E�û�Ï�û���E�û�Ð�=�§�_�Ú�9�Ú�§�·���=���§�·�=�=���Ð�û�·�E�Ú�Ö�§�_�û�E�÷�§�9�Ú�Ö�J�Ð�Ú�Ö�§�9�û�=���§���ï�§�E���•�§

�����9�E�·���û�E�e�§�É�€�€�®�§�‹�­�“�•�§�Í�”�•�"�§���9�E�®�§�‹�­�’�‹�Ä�‹�­�”�’�Î�Ê�§�·���Ö�§�û���Ð�9�Ú�·�=�Ú�§�û���§�Ð���û���û�Ð�·���§�Ð�J�9�Ú�§�É�€�€�®�§�Œ�­�Œ�‘�§�Í�”�•�"�§���9�E�®�§�Œ�­�‹�’�Ä�Œ�­�Ž�Œ�Î�Ê�­�§�^���§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�=�§�_�Ú�9�Ú�§

�=�Ú�Ú���§ �û���§ �E�÷�Ú�§ �6�9�Ú�Ö�Ú�q���Ú�Ö�§ �=�Ú�Ð�����Ö�·�9�e�§

outcomes of microbiological cure, 

adverse events, and duration of 

�E���•�§ �=�E�·�e�§ �Ï�Ú�E�_�Ú�Ú���§ �Ï���E�÷�§ �ð�9���J�6�=�­�§

�}�9�Ú�=�6�Ú�Ð�û�q�Ú�Ö�§ �=�J�Ï�ð�9���J�6�§ �·���·���e�=�û�=�§ �Ö�û�Ö�§

not show a difference between 

continuous vs intermittent infusions 

for all-cause 90-day mortality 

between meropenem vs piperacillin-

tazobactam, culture-positive vs 

culture-negative infection, kidney 

replacement therapy vs no kidney 

replacement therapy, lung infection 

vs other infections, sepsis vs septic 

shock, or male vs female.    In contrast 

to previous reports highlighting the 

primary advantage of prolonged 

infusion over intermittent infusion in 

gram-negative bacterial infections, 
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this current meta-analysis found no difference between 

gram-negative and gram-positive infections.  

β�Ä�W�·�Ð�E�·���§ �·�Ö���û���û�=�E�9�·�E�û�����§ �^�û�·�§ �6�9���������ð�Ú�Ö�§ �É�_�û�E�÷�§ �·���§
�û���ï�J�=�û�����§�E�û���Ú�§���ï�§�•�§�÷���J�9�=�Ê�§���9�§�Ð�����E�û���J���J�=�§�û���ï�J�=�û�����§�_�û�����§���Ú�·�Ö�§�E���§
sustained concentrations throughout the dosing interval, 
�������ð�Ú�9�§�E�û���Ú�§�·�Ï���^�Ú�§�]�E���®�§�·���Ö�§�û���6�9���^�Ú�Ö�§�Ï�·�Ð�E�Ú�9�û�·���§�Ú�9�·�Ö�û�Ð�·�E�û�����­�§�§
In sepsis, physiologic changes have pharmacokinetic 
pharmacodynamic impact, including increased cardiac 
output leading to increased drug clearance, and leaky 
capillaries leading to an increased volume of distribution. 
Both changes can result in lower antimicrobial plasma 
concentrations.  Multiple meta-analyses have reported 
reduced short-term mortality with continuous infusion 
of  β�Ä���·�Ð�E�·���§�·���E�û�Ï�û���E�û�Ð�=�­�§�Í�����§�R�§�€�Ú�=�6�û�9�§���9�û�E�§���·�9�Ú�§�]�Ú�Ö�­�§�•�‹�Œ�‘�°�§
�Œ�”�•�¼�‘�“�Œ�Ä�‘�”�Œ�°�§�W�·���Ð�Ú�E�§�E���ï�Ú�Ð�E�§� �û�=�­�§�•�‹�Œ�•�‹�Œ�“�°�§�Œ�“�¼�Œ�‹�“�‹�Î�§�A���_�Ú�^�Ú�9�®�§
�E�÷�Ú�§�]�$�€���«�§�E�9�û�·���§�6�J�Ï���û�=�÷�Ú�Ö�§�û���§�•�‹�•�Ž�§�ï���J���Ö�§�·�§�������=�û�ð���û�q�Ð�·���E�§
�•�"�§ �9�Ú�Ö�J�Ð�E�û�����§ �û���§ �·�Ï�=�����J�E�Ú�§ �•�“�Ä�Ö�·�e�§ �����9�E�·���û�E�e�§ �9�·�E�Ú�§ �_�û�E�÷�§
�Ð�����E�û���J���J�=�§�û���ï�J�=�û�����§���ï�§���Ú�9���6�Ú���Ú���­�§�Í�R���]���­�§�•�‹�•�Ž�°�§�Ž�Ž�‹�¼�Œ�•�Œ�Ä
�Œ�•�Œ�Î�§�§�§

�‹�÷�Ú�§ �Ð�J�9�9�Ú���E�§ ���W�E�^�:�§ �E�E�E�§ �E�9�û�·���§ �_�·�=�§ �·�§ �_�Ú�����Ä�Ð�����Ö�J�Ð�E�Ú�Ö�®�§
open-label, randomized trial comparing patients 
receiving continuous infusions with patients receiving 
�û���E�Ú�9���û�E�E�Ú���E�§ �û���ï�J�=�û�����=�§ �É�_�û�E�÷�§ �����·�Ö�û���ð�§ �Ö���=�Ú�Ê�§ ���ï�§β-lactam 
�·���E�û�Ï�û���E�û�Ð�=�§ �É�6�û�6�Ú�9�·�Ð�û�����û���Ä�E�·�m���Ï�·�Ð�E�·���§ ���9�§ ���Ú�9���6�Ú���Ú���Ê�­�§ �������Ä
cause mortality within 90 days after randomization, the 
�6�9�û���·�9�e�§���J�E�Ð�����Ú�§���ï�§�E�÷�Ú�§�=�E�J�Ö�e�®�§���Ð�Ð�J�9�9�Ú�Ö�§�û���§�•�•�­�”�"�§���ï�§�E�÷���=�Ú�§
receiving continuous infusion of β-lactam antibiotics and 
�û���§�•�‘�­�“�"�§���ï�§�E�÷���=�Ú�§�9�Ú�Ð�Ú�û�^�û���ð�§�û���E�Ú�9���û�E�E�Ú���E�§�û���ï�J�=�û�����=�­�§�§�����û���û�Ð�·���§
cure was higher in the continuous compared with the 

�û���E�Ú�9���û�E�E�Ú���E�§�û���ï�J�=�û�����§�ð�9���J�6�§�É�Œ�”�Ž�‹�º�Ž�•�‘�’�§�Í�•�•�­�’�"�Î�§�·���Ö�§�Œ�’�•�•�º�§
�Ž�•�”�Œ�§�Í�•�‹�­�‹�"�Î�®�§�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�°�§�·�Ï�=�����J�E�Ú�§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�®�§�•�­�’�"�§�Í�”�•�"�§
���E�®�§ �•�­�•�"�§ �E���§ �”�­�Œ�"�Î�Ê�­�§ �d�E�÷�Ú�9�§ �=�Ú�Ð�����Ö�·�9�e�§ ���J�E�Ð�����Ú�=�§ �_�Ú�9�Ú�§ �����E�§
statistically different.  In the latest meta-analysis published 
�·�������ð�=�û�Ö�Ú�§�E�÷�Ú�§���W�E�^�:�§�E�E�E�§�E�9�û�·���®�§�E�÷�Ú�e�§�Ð�����6�·�9�Ú�Ö�§�6�9���������ð�Ú�Ö�§�^�=�§
intermittent infusions of β-lactam antibiotics in critically 
ill adult patients with sepsis or septic shock. The pooled 
�Ú�=�E�û���·�E�Ú�Ö�§�9�û�=���§�9�·�E�û���§�É�€�€�Ê�§�ï���9�§�·�����Ä�Ð�·�J�=�Ú�§�”�‹�Ä�Ö�·�e�§�����9�E�·���û�E�e�§�ï���9�§
prolonged infusions of β-lactam antibiotics when compared 
�_�û�E�÷�§�û���E�Ú�9���û�E�E�Ú���E�§�û���ï�J�=�û�����=�§�_�·�=�§�‹�­�“�‘�§�É�”�•�"�§�Ð�9�Ú�Ö�û�Ï���Ú�§�û���E�Ú�9�^�·���§
�Í���9�E�Î�®�§ �‹�­�’�•�Ä�§ �‹�­�”�“�Ê�®�§ �_�û�E�÷�§ �·�§ �”�”�­�Œ�"�§ �6���=�E�Ú�9�û���9�§ �6�9���Ï�·�Ï�û���û�E�e�§ �E�÷�·�E�§
prolonged infusions reduced 90-day mortality. Similarly, 
prolonged infusions of β-lactam antibiotics were also 
�·�=�=���Ð�û�·�E�Ú�Ö�§ �_�û�E�÷�§ �9�Ú�Ö�J�Ð�Ú�Ö�§ �9�û�=���§ ���ï�§ �E���•�§ �����9�E�·���û�E�e�§ �É�€�€�®�§ �‹�­�“�•�§
�Í�”�•�"�§ ���9�E�®�§ �‹�­�’�‹�Ä�‹�­�”�’�Î�Ê�§ �·���Ö�§ �û���Ð�9�Ú�·�=�Ú�§ �û���§ �Ð���û���û�Ð�·���§ �Ð�J�9�Ú�§ �É�€�€�®�§
�Œ�­�Œ�‘�§ �Í�”�•�"�§ ���9�E�®�§ �Œ�­�‹�’�Ä�Œ�­�Ž�Œ�Î�Ê�­�§ �^���§ �Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�=�§ �_�Ú�9�Ú�§ �=�Ú�Ú���§ �û���§ �E�÷�Ú�§
�6�9�Ú�Ö�Ú�q���Ú�Ö�§ �=�Ú�Ð�����Ö�·�9�e�§ ���J�E�Ð�����Ú�=�§ ���ï�§ ���û�Ð�9���Ï�û�������ð�û�Ð�·���§ �Ð�J�9�Ú�®�§
�·�Ö�^�Ú�9�=�Ú�§ �Ú�^�Ú���E�=�®�§ �·���Ö�§ �Ö�J�9�·�E�û�����§ ���ï�§ �E���•�§ �=�E�·�e�§ �Ï�Ú�E�_�Ú�Ú���§ �Ï���E�÷�§
groups.  

BOTTOM LINE

Although the BLING III trial did not reach statistical 
significance for mortality, clinical cure was higher in the 
continuous compared with the intermittent infusion.  
Despite the mixed result of the BLING III trial, I think 
the current evidence still favors prolonged infusions of 
β-lactam antibiotics (after loading dose) being associated 
with a reduced risk of death in critically ill adult patients 
with sepsis or septic shock compared with intermittent 
infusions.  

Investigators conducted a multi-center, retrospective cost minimization study that involved 4 hospitals in the 
�=���J�E�÷�Ú�·�=�E�§�•�„�­�§�������§�·�Ö�J���E�§�÷���=�6�û�E�·���û�m�Ú�Ö�§�6�·�E�û�Ú���E�=�§�_�÷���§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�·�E�§���Ú�·�=�E�§�Œ�§�Ö���=�Ú�§���ï�§�û���E�9�·�^�Ú�����J�=�§�É�E�¤�Ê�§�^�·���Ð�����e�Ð�û���§�_�Ú�9�Ú�§�û���Ð���J�Ö�Ú�Ö�§
in the analysis. Each site contributed at least 50 patients, randomly selected. Patients who received vancomycin with 
an indication for treatment of a respiratory tract infection, central nervous system infection or surgical site infection 
�6�9���6�÷�e���·�d�û�=�§ �_�Ú�9�Ú�§ �·�=�=�û�ð���Ú�Ö�§ �E�÷�Ú�§ �Ñ�^�·���Ð�����e�Ð�û���§ �ð�9���J�6�Ò�­�§ �������§ ���E�÷�Ú�9�=�§ �_�Ú�9�Ú�§ �û���Ð���J�Ö�Ú�Ö�§ �û���§ �E�÷�Ú�§ �Ñ�Ö�·�6�E�����e�Ð�û���Ä�Ú���û�ð�û�Ï���Ú�§ �ð�9���J�6�Ò�­�§ �������§
associated costs for providing both daptomycin and vancomycin were determined and included: cost of drug, estimated 
cost of vancomycin serum concentration, creatine kinase measurement, drug preparation, drug administration, estimated 
�E�û���Ú�§���ï�§�6�÷�·�9���·�Ð�û�=�E�§�9�Ú�^�û�Ú�_�®�§�Ð���=�E�§���ï�§�·�Ö�^�Ú�9�=�Ú�§�Ú�ï�ï�Ú�Ð�E�=�§�9�Ú���·�E�Ú�Ö�§�E���§�·�Ð�J�E�Ú�§���û�Ö���Ú�e�§�û���	�J�9�e�§�É���T�E�Ê�­�§�§
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�_�Ú�9�Ú�§�����E�­�§���������ð�§�•�Ž�”�§�6�·�E�û�Ú���E�=�®�§�·�§�E���E�·���§���ï�§�•�Ž�‘�”�­�’�•�§�ð�9�·���=�§���ï�§�^�·���Ð�����e�Ð�û���§�_�·�=�§�6�9�Ú�=�Ð�9�û�Ï�Ú�Ö�§�ï���9�§�Œ�Œ�•�’�§�Ö�·�e�=�­�§�‹�_�Ú���E�e�Ä�ï���J�9�§�6�·�E�û�Ú���E�=�§
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Vancomycin remains a mainstay of therapy in many institutions for the treatment of serious gram-positive infections. 
�¥�÷�û���Ú�§ �E�÷�Ú�9�Ú�§ �û�=�§ �Ð���û���û�Ð�·���§ �Ú�^�û�Ö�Ú���Ð�Ú�§ �E���§ �=�J�6�6���9�E�§ �E�÷�Ú�§ �Ð�÷�·���ð�Ú�§ �ï�9�����§ �E�9���J�ð�÷�Ä�Ï�·�=�Ú�Ö�§ �Ö���=�û���ð�§ �·���Ö�§ �������û�E���9�û���ð�§ �E���§ �·���§ ���•���Ä�Ï�·�=�Ú�Ö�§
�·�6�6�9���·�Ð�÷�®�§�E�÷�Ú�9�Ú�§�·�9�Ú�§�����ð�û�=�E�û�Ð�·���§�·���Ö�§�q���·���Ð�û�·���§�Ð�÷�·�����Ú���ð�Ú�=�§�E���§�_�û�Ö�Ú�=�6�9�Ú�·�Ö�§�û���6���Ú���Ú���E�·�E�û�����§���ï�§���•���Ä�Ï�·�=�Ú�Ö�§�������û�E���9�û���ð�®�§�û���Ð���J�Ö�û���ð�§
�E�û���Ú�§�9�Ú�8�J�û�9�Ú�Ö�®�§���Ú�Ð�Ú�=�=�û�E�e�§�ï���9�§�_�û�Ö�Ú�=�6�9�Ú�·�Ö�§�E�9�·�û���û���ð�§���ï�§�Ð���û���û�Ð�û�·���=�§�9�Ú�=�6�����=�û�Ï���Ú�§�ï���9�§�Ö���=�û���ð�®�§�·���Ö�§�_���9���r���_�§�û���6�·�Ð�E�§���ï�§�E�÷�Ú�§�=�_�û�E�Ð�÷�§�����§
�6�9�Ú�=�Ð�9�û�Ï�Ú�9�=�§�Í�����E�û���û�Ð�9���Ï�§�„�E�Ú�_�·�9�Ö�§�A�Ú�·���E�÷�Ð�§�$�6�û�Ö�Ú���û�����§�•�‹�•�•�°�§�•�¼�§�Ú�•�•�­�Î�­�§�§�A���_�Ú�^�Ú�9�®�§�^�·���Ð�����e�Ð�û���§�9�Ú�=�û�=�E�·���Ð�Ú�§�÷�·�=�§�Ï�Ú�Ú���§�9�·�9�Ú�§�_�û�E�÷�û���§
�]�€�„���§���^�Ú�9�§���·���e�§�Ö�Ú�Ð�·�Ö�Ú�=�§�Ö�Ú�=�6�û�E�Ú�§�J�Ï�û�8�J�û�E���J�=�§�J�=�Ú�§�·���Ö�§���^�Ú�9�J�=�Ú�§�û���§���·���e�§�û���=�E�û�E�J�E�û�����=�­�§���=�§�ï�·�Ð�û���û�E�û�Ú�=�§�Ú�^�·���J�·�E�Ú�§�E�÷�Ú�=�Ú�§�Ð�÷�·���ð�Ú�=�§
to dosing but not resistance development, the future utility and use of vancomycin should be considered. If institutions 
�=�_�û�E�Ð�÷�§ �E���§ �Ö�·�6�E�����e�Ð�û���§ �E�÷�Ú�9�·�6�e�§ �Í���9�§ ���û���Ú�m�����û�Ö�§ ���9�§ �Ð�Ú�ï�E�·�9�����û���Ú�Î�§ �·�=�§ �E�÷�Ú�§ �6�9�û���·�9�e�§ �·���E�û�Ä�]�€�„���§ �_���9���÷���9�=�Ú�®�§ �E�÷�Ú�§ �Ö�Ú�^�Ú�����6���Ú���E�§ ���ï�§
resistance long term should be monitored closely.  

BOTTOM LINE

Use of daptomycin in lieu of vancomycin may reduce cost and adverse effects compared to vancomycin. Daptomycin 
should not be used to treat MRSA pneumonia.

�‹�÷�û�=�§�_�·�=�§�·�§�6�÷�·�=�Ú�§�Ž�§�=�û���ð���Ú�§�·�9���Ú�Ö�§�=�E�J�Ö�e�§�E���§�·�=�=�Ú�=�=�§�E�÷�Ú�§�=�·�ï�Ú�E�e�§�·���Ö�§�û�����J�����ð�Ú���û�Ð�û�E�e�§���ï�§�}���¤�•�‹�§�û���§�Ð�÷�û���Ö�9�Ú���­�§�§���÷�û���Ö�9�Ú���§�É���Œ�•�§
�������E�÷�=�Å���Œ�“�§�e�Ú�·�9�=�§���ï�§�·�ð�Ú�Ê�§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�Œ�§�Ö���=�Ú�§���ï�§�}���¤�•�‹�­�§���÷�û���Ö�9�Ú���§���•�§�e�Ú�·�9�=�§���ï�§�·�ð�Ú�§�÷�·�Ö�§���Ž�§�6�9�û���9�§�Ö���=�Ú�=�§���ï�§�}���¤�Œ�Ž�°�§�Ð�÷�û���Ö�9�Ú���§���•�§�e�Ú�·�9�=�§
�_�Ú�9�Ú�§�9�Ú�Ð�9�J�û�E�Ú�Ö�§�9�Ú�ð�·�9�Ö���Ú�=�=�§���ï�§�6�9�Ú�^�û���J�=�§�}���¤�§�9�Ú�Ð�Ú�û�6�E�­�§�„�Ú�9���E�e�6�Ú�Ä�=�6�Ú�Ð�û�q�Ð�§�E�ð�:�§�Ð�����Ð�Ú���E�9�·�E�û�����=�§�·���Ö�§���6�=�������6�÷�·�ð���Ð�e�E�û�Ð�§�·�Ð�E�û�^�û�E�e�§
�É�d�}���Ê�§�E�û�E�Ú�9�=�§�_�Ú�9�Ú�§���Ú�·�=�J�9�Ú�Ö�§�Ï�Ú�ï���9�Ú�§�·���Ö�§�Œ�§�������E�÷�§�·�ï�E�Ú�9�§�}���¤�•�‹�­�§�W���Ð�·���§�9�Ú�·�Ð�E�û�����=�§�·���Ö�§�=�e�=�E�Ú���û�Ð�§�Ú�^�Ú���E�=�®�§�·�Ö�^�Ú�9�=�Ú�§�Ú�^�Ú���E�=�§�É���$�=�Ê�®�§
serious AEs, and newly diagnosed chronic medical conditions were collected. 
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In this phase 3 study, robust immune responses were elicited, with increased IgG concentrations and/or OPA 
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���E�÷�Ú�9�§�’�§�·�Ö�Ö�û�E�û�����·���§�=�Ú�9���E�e�6�Ú�=�§�·�ï�E�Ú�9�§�}���¤�•�‹�§�·�Ð�9���=�=�§�·�ð�Ú�§�ð�9���J�6�=�­�§�‹�÷�û�=�§�q���Ö�û���ð�§�û�=�§�����E�§�·���E�û�Ð�û�6�·�E�Ú�Ö�§�E���§�Ï�Ú�§�Ð���û���û�Ð�·�����e�§���Ú�·���û���ð�ï�J���­�§�§
���÷�û���Ö�9�Ú���§ ���•�§ �e�Ú�·�9�=�§ ���ï�§ �·�ð�Ú�§ �_�÷���§ �÷�·�Ö�§ �����E�§ �9�Ú�Ð�Ú�û�^�Ú�Ö�§ �6�9�Ú�^�û���J�=�§ �}���¤�Œ�Ž�§ ���9�§ �_�÷���§ �_�Ú�9�Ú�§ �^�·�Ð�Ð�û���·�E�Ú�Ö�§ �_�û�E�÷�§ ���E�÷�Ú�9�§ �}���¤�=�§ �_�Ú�9�Ú�§ �����E�§
�Ú�^�·���J�·�E�Ú�Ö�­�§�§�:�û�^�Ú���§�E�÷�Ú�§���û���û�E�Ú�Ö�§�Ö�J�9�·�E�û�����§���ï�§�6�9���E�Ú�Ð�E�û�����§�·���Ö�§�6���E�Ú���E�û�·���§�ï���9�§�÷�e�6���9�Ú�=�6�����=�û�^�Ú���Ú�=�=�§�_�û�E�÷�§�}�}�„�¤�•�Ž�®�§�·���Ö�§�E�÷�Ú�§�Ú�d�6�·���Ö�Ú�Ö�§
�=�Ú�9���E�e�6�Ú�§�6�9���E�Ú�Ð�E�û�����§ �6�9���^�û�Ö�Ú�Ö�§�Ï�e�§ �}���¤�•�‹�§ �Ð�����6�·�9�Ú�Ö�§�_�û�E�÷�§�}���¤�Œ�Ž�®�§�}���¤�•�‹�§ �Ð���J���Ö�§�Ï�Ú�§�6�·�9�E�û�Ð�J���·�9���e�§ �J�=�Ú�ï�J���§ �û���§ �Ð�÷�û���Ö�9�Ú���§ �·�E�§�÷�û�ð�÷�§
�9�û�=���§���ï�§�6���Ú�J�����Ð���Ð�Ð�·���§�Ö�û�=�Ú�·�=�Ú�­�§�€�Ú�Ð�Ú���E�§�•�„�§���Ö�^�û�=���9�e�§���������û�E�E�Ú�Ú�§�����§�E�����J���û�m�·�E�û�����§�}�9�·�Ð�E�û�Ð�Ú�=�§�É�����E�}�Ê�§�9�Ú�Ð�������Ú���Ö�·�E�û�����=�§�E�÷�·�E�§
�}���¤�•�‹�§ �Ï�Ú�§ �ð�û�^�Ú���§ �E���§ �Ð�÷�û���Ö�9�Ú���§ �·�E�§ �û���Ð�9�Ú�·�=�Ú�Ö�§ �9�û�=���§ ���ï�§ �6���Ú�J�����Ð���Ð�Ð�·���§ �Ö�û�=�Ú�·�=�Ú�§ ���9�§ �6�·�9�E�û�·�����e�§ �^�·�Ð�Ð�û���·�E�Ú�Ö�º�J���^�·�Ð�Ð�û���·�E�Ú�Ö�§ �Ð�÷�û���Ö�9�Ú���®�§
regardless of risk.

BOTTOM LINE

A PCV20 single dose elicited robust IgG and OPA immune responses to the 7 additional serotypes and PCV13 
serotypes in children <5 years of age who had received 3 prior doses of PCV13 and in those ≥5 years regardless of prior 
PCV13 immunization status. 

�‹�÷�û�=�§���Ú�_�§�^�·�Ð�Ð�û���Ú�§�û�=�§�=�6�Ú�Ð�û�q�Ð�·�����e�§�Ö�Ú�=�û�ð���Ú�Ö�§�ï���9�§�·�Ö�J���E�=�§�·���Ö�§�Ð���^�Ú�9�=�§�=�Ú�9���E�e�6�Ú�=�§�9�Ú�=�6�����=�û�Ï���Ú�§�ï���9�§�·�6�6�9���d�û���·�E�Ú���e�§�“�•�"�§���ï�§�û���^�·�=�û�^�Ú�§
�6���Ú�J�����Ð���Ð�Ð�·���§�Ö�û�=�Ú�·�=�Ú�§�û���§�·�Ö�J���E�=�§�•�‹�§�e�Ú�·�9�=�§���ï�§�·�ð�Ú�§�·���Ö�§�����Ö�Ú�9�­�§�‹�÷�Ú�§�9� ���§�·�6�6�9���^�Ú�Ö�§�E�÷�û�=�§�^�·�Ð�Ð�û���Ú�§�ï���9�§�·�Ð�E�û�^�Ú�§�û�����J���û�m�·�E�û�����§�ï���9�§�E�÷�Ú�§
�6�9�Ú�^�Ú���E�û�����§���ï�§�û���^�·�=�û�^�Ú�§�Ö�û�=�Ú�·�=�Ú�§�·���Ö�§�6���Ú�J�������û�·�§�Ð�·�J�=�Ú�Ö�§�Ï�e �„�§�6���Ú�J�������û�·�Ú �=�Ú�9���E�e�6�Ú�=�§�Ž�®�§�‘���®�§�’�9�®�§�“�®�§�”�^�®�§�Œ�‹���®�§�Œ�Œ���®�§�Œ�•�9�®�§�Œ�•���®�§�Œ�•���®�§
�Œ�•���®�§�Œ�‘�9�®�§�Œ�’�9�®�§�Œ�”���®�§�•�‹���®�§�•�•�9�®�§�•�Ž���®�§�•�Ž���®�§�•�•�9�®�§�Ž�Œ�®�§�Ž�Ž�9�§�·���Ö�§�Ž�•���§�û���§�û���Ö�û�^�û�Ö�J�·���=�§�Œ�“�§�e�Ú�·�9�=�§���ï�§�·�ð�Ú�§�·���Ö�§�����Ö�Ú�9�­�§

�‹�÷�Ú�§ �·�6�6�9���^�·���§ �_�·�=�§ �û���§ �6�·�9�E�§ �9�Ú���·�E�Ú�Ö�§ �E���§ �E�÷�Ú�§ �„�‹�€�E� �$�Ä�Ž�§ �É�^���‹�‹�•�•�•�•�’�Ž�•�Ê�§ �E�9�û�·���®�§ �_�÷�û�Ð�÷�§ �_�·�=�§ �·�§ �Ö���J�Ï���Ú�Ä�Ï���û���Ö�®�§ �}�÷�·�=�Ú�§ �Ž�§ �=�E�J�Ö�e�§
�_�÷�û�Ð�÷�§�Ú�^�·���J�·�E�Ú�Ö�§�����}�¤���ª�E�¤�$�§�Ð�����6�·�9�Ú�Ö�§�E���§�}���¤�•�‹�§�û���§�û���Ö�û�^�û�Ö�J�·���=�§�Œ�“�§�e�Ú�·�9�=�§���ï�§�·�ð�Ú�§�·���Ö�§�����Ö�Ú�9�§�_�÷���§�÷�·�Ö�§�����E�§�6�9�Ú�^�û���J�=���e�§�9�Ú�Ð�Ú�û�^�Ú�Ö�§
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�·�§ �6���Ú�J�����Ð���Ð�Ð�·���§ �Ð�����	�J�ð�·�E�Ú�§ �^�·�Ð�Ð�û���Ú�­�§ �}�·�9�E�û�Ð�û�6�·���E�=�§ �•�‹�§ �e�Ú�·�9�=�§ ���ï�§ �·�ð�Ú�§ �·���Ö�§ �����Ö�Ú�9�§ �_�Ú�9�Ú�§ �Ú���9�������Ú�Ö�§ �û���§ �Ð���÷���9�E�§ �Œ�§ �É�����•�®�Ž�‘�•�Ê�®�§ �·���Ö�§
�6�·�9�E�û�Ð�û�6�·���E�=�§ �Œ�“�§ �E�÷�9���J�ð�÷�§ �•�”�§ �e�Ú�·�9�=�§ ���ï�§ �·�ð�Ú�§�_�Ú�9�Ú�§�Ú���9�������Ú�Ö�§�û���§ �Ð���÷���9�E�§ �•�§ �É�����Ž�‹�‹�Ê�­�§ �}�·�9�E�û�Ð�û�6�·���E�=�§ �_�Ú�9�Ú�§�9�·���Ö�����û�m�Ú�Ö�§�E���§ �9�Ú�Ð�Ú�û�^�Ú�§�·�§
�=�û���ð���Ú�§�Ö���=�Ú�§���ï�§�Ú�û�E�÷�Ú�9�§�����}�¤���ª�E�¤�$�§���9�§�}���¤�•�‹�­�§�€�Ú�=�J���E�=�§�ï�9�����§�E�÷�Ú�§�=�E�J�Ö�e�§�û���Ð���J�Ö�Ú�¯�§

•	 �E���§�·�Ö�J���E�=�§�•�‹�§�e�Ú�·�9�=�§���ï�§�·�ð�Ú�§�·���Ö�§�����Ö�Ú�9�§�É�Ð���÷���9�E�§�Œ�Ê�®�§�����}�¤���ª�E�¤�$�§�_�·�=�§�������Ä�û���ï�Ú�9�û���9�§�E���§�}���¤�•�‹�§�ï���9�§
�E�÷�Ú�§�Œ�‹�§�=�Ú�9���E�e�6�Ú�§�6�����e�=�·�Ð�Ð�÷�·�9�û�Ö�Ú�=�§�=�÷�·�9�Ú�Ö�§�_�û�E�÷�§�Ï���E�÷�§�^�·�Ð�Ð�û���Ú�=�§�É�Ž�®�§�‘���®�§�’�9�®�§�“�®�§�Œ�‹���®�§�Œ�Œ���®�§�Œ�•�9�®�§�Œ�”���®�§
�•�•�9�®�§�Ž�Ž�9�Ê�®�§�·�=�§�·�=�=�Ú�=�=�Ú�Ö�§�Ï�e�§�=�Ú�9���E�e�6�Ú�Ä�=�6�Ú�Ð�û�q�Ð�§�d�}���§�ð�Ú�����Ú�E�9�û�Ð�§���Ú�·���§�E�û�E�Ú�9�=�§�É�:�]�‹�=�Ê�§�·�E�§�Œ�Ä�������E�÷�§
postvaccination; 

•	 �����}�¤���ª�E�¤�$�§ �_�·�=�§ �=�J�6�Ú�9�û���9�§ �E���§ �}���¤�•�‹�§ �ï���9�§ �Œ�‹�§ ���ï�§ �Œ�Œ�§ �=�Ú�9���E�e�6�Ú�§ �6�����e�=�·�Ð�Ð�÷�·�9�û�Ö�Ú�=�§
�û���Ð���J�Ö�Ú�Ö�§�û���§�����}�¤���ª�E�¤�$�§�Ï�J�E�§�����E�§�û���§�}���¤�•�‹�§�É�”�^�®�§�Œ�•���®�§�Œ�‘�9�®�§�Œ�’�9�®�§�•�‹���®�§�•�Ž���®�§�•�Ž���®�§�•�•�9�®�§
�Ž�Œ�®�§�Ž�•���Ê�®�§�·�=�§�·�=�=�Ú�=�=�Ú�Ö�§�Ï�e�§�=�Ú�9���E�e�6�Ú�Ä�=�6�Ú�Ð�û�q�Ð�§�d�}���§�:�]�‹�=�§�Œ�Ä�������E�÷�§�6���=�E�^�·�Ð�Ð�û���·�E�û�����§
and the proportions of patients with a greater than or equal to four-fold 
�û���Ð�9�Ú�·�=�Ú�§�û���§�d�}���§�ï�9�����§�6�9�Ú�^�·�Ð�Ð�û���·�E�û�����§�E���§�Œ�Ä�������E�÷�§�6���=�E�^�·�Ð�Ð�û���·�E�û�����°

�‹�÷�Ú�§��� ���§���Ö�^�û�=���9�e�§���������û�E�E�Ú�Ú�§�����§�E�����J���û�m�·�E�û�����§�}�9�·�Ð�E�û�Ð�Ú�=�§�É�����E�}�Ê�§�û�=�§�Ú�d�6�Ú�Ð�E�Ú�Ö�§�E���§���Ú�Ú�E�§���·�E�Ú�9�§�E�÷�û�=�§�������E�÷�§�E���§�Ö�û�=�Ð�J�=�=�§�·���Ö�§
���·���Ú�§�9�Ú�Ð�������Ú���Ö�·�E�û�����=�§�ï���9�§�E�÷�Ú�§�J�=�Ú�§���ï�§�����}�¤���ª�E�¤�$�§�û���§�·�Ö�J���E�=�­�§�����}�¤���ª�E�¤�$�§�û���Ð���J�Ö�Ú�=�§�Ú�û�ð�÷�E�§�J���û�8�J�Ú�§�=�Ú�9���E�e�6�Ú�=�§�����E�§�Ð���^�Ú�9�Ú�Ö�§�Ï�e�§
other currently approved pneumococcal vaccines.   

BOTTOM LINE

CAPVAXIVE may offer an advantage over PCV 20 for adults ≥50 years of age.

This was a retrospective cohort study which captured 
�Ö�·�E�·�§ �ï�9�����§ �•�Œ�§ �•�„�§ �Ð�÷�û���Ö�9�Ú���Ô�=�§ �÷���=�6�û�E�·���=�§ �û���§ �E�÷�Ú�§ �E���6�9���^�û���ð�§
Pediatric Sepsis Outcomes collaborative. Participants 
�û���Ð���J�Ö�Ú�Ö�§�6�·�E�û�Ú���E�=�§�·�ð�Ú�Ö�§�•�”�§�Ö�·�e�=�§�E���§���Ú�=�=�§�E�÷�·���§�Œ�“�§�e�Ú�·�9�=�§�_�û�E�÷�§
�=�Ú�6�=�û�=�§�9�Ú�Ð���ð���û�m�Ú�Ö�§�_�û�E�÷�û���§�Œ�§�÷���J�9�§���ï�§�Ú���Ú�9�ð�Ú���Ð�e�§�Ö�Ú�6�·�9�E���Ú���E�§
�·�9�9�û�^�·���®�§ �ï�9�����§ �R�·���J�·�9�e�§ �Œ�®�§ �•�‹�Œ�’�®�§ �E�÷�9���J�ð�÷�§ � �Ú�Ð�Ú���Ï�Ú�9�§ �Ž�Œ�®�§ �•�‹�•�Œ�­�§
�}�û�Ú�Ð�Ú�_�û�=�Ú�§ �9�Ú�ð�9�Ú�=�=�û�����§ �_�·�=�§ �J�=�Ú�Ö�§ �E���§ �û�Ö�Ú���E�û�ï�e�§ �E�÷�Ú�§ �û���r�Ú�Ð�E�û�����§

point for sepsis-attributable 3-day mortality, and logistic 

regression was used to evaluate odds of sepsis-attributable 

mortality after adjustment for potential confounders. The 

primary outcome was sepsis-attributable 3-day mortality. 

Sepsis-attributable 30-day mortality was a secondary 

outcome.   

���§ �E���E�·���§ ���ï�§ �Œ�”�®�•�Œ�•�§ �Ð�·�=�Ú�=�§ �É���Ú�Ö�û�·���§ �Í�E�•�€�Î�§ �·�ð�Ú�®�§ �‘�§ �Í�•�Ä�Œ�•�Î�§

�e�Ú�·�9�=�Ê�§�_�Ú�9�Ú�§�û���Ð���J�Ö�Ú�Ö�­�§�‹�÷�Ú�§���Ú�Ö�û�·���§�É�E�•�€�Ê�§�E�û���Ú�§�E���§�·���E�û�Ï�û���E�û�Ð�§

�·�Ö���û���û�=�E�9�·�E�û�����§ �_�·�=�§ �‘�”�§ �É�•�’�Ä�Œ�Œ�‘�Ê�§ ���û���J�E�Ú�=�­�§ �‹�÷�Ú�§ �Ú�=�E�û���·�E�Ú�Ö�§

time to antibiotic administration at which 3-day sepsis-

attributable mortality increased was 330 minutes. Patients 

�_�÷���§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�·���§�·���E�û�Ï�û���E�û�Ð�§�û���§���Ú�=�=�§�E�÷�·���§�Ž�Ž�‹�§���û���J�E�Ú�=�§�É�Œ�”�®�Œ�‘�•�§
�6�·�E�û�Ú���E�=�Ê�§ �÷�·�Ö�§ �=�Ú�6�=�û�=�Ä�·�E�E�9�û�Ï�J�E�·�Ï���Ú�§ �Ž�Ä�Ö�·�e�§ �����9�E�·���û�E�e�§ ���ï�§ �‹�­�•�"�§
�É�”�Ž�§�6�·�E�û�Ú���E�=�Ê�§�·���Ö�§�Ž�‹�Ä�Ö�·�e�§�����9�E�·���û�E�e�§���ï�§�‹�­�”�"�§�É�Œ�‘�Ž�§�6�·�E�û�Ú���E�=�Ê�­�§
Patients who received antibiotics at 330 minutes or later 
�É�Ž�•�Œ�§ �6�·�E�û�Ú���E�=�Ê�§ �÷�·�Ö�§ �Ž�Ä�Ö�·�e�§ �=�Ú�6�=�û�=�Ä�·�E�E�9�û�Ï�J�E�·�Ï���Ú�§ �����9�E�·���û�E�e�§ ���ï�§
�Œ�­�•�"�§�É�•�§�6�·�E�û�Ú���E�=�Ê�®�§�Ž�‹�Ä�Ö�·�e�§�����9�E�·���û�E�e�§���ï�§�•�­�‹�"�§�É�’�§�6�·�E�û�Ú���E�=�Ê�®�§�·���Ö�§
increased adjusted odds of mortality at both 3 days (odds 
�9�·�E�û���®�§ �Ž�­�•�•�°�§ �”�•�"�§ ���E�®�§ �Œ�­�•�‹�Ä�”�­�”�Ž�°�§ �}�§ ���§ �­�‹�•�Ê�§ �·���Ö�§ �Ž�‹�§ �Ö�·�e�=�§ �É���Ö�Ö�=�§
�9�·�E�û���®�§ �Ž�­�‘�Ž�°�§ �”�•�"�§ ���E�®�§ �Œ�­�•�”�Ä�“�­�Ž�‹�°�§ �}�§ ���§ �­�‹�‹�•�Ê�§ �Ð�����6�·�9�Ú�Ö�§ �_�û�E�÷�§
those who received antibiotics within 330 minutes.  Of the 
�•�‹�•�•�§�6�·�E�û�Ú���E�=�§�_�û�E�÷�§�Ï�·�Ð�E�Ú�9�Ú���û�·�§�_�÷���§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�·���§�·���E�û�Ï�û���E�û�Ð�§
�_�û�E�÷�û���§ �Œ�“�‹�§ ���û���J�E�Ú�=�§ ���ï�§ �$� �§ �·�9�9�û�^�·���§ �É�Œ�‹�­�•�"�Ê�®�§ �E�÷�Ú�§ �Ú�=�E�û���·�E�Ú�Ö�§
�û���r�Ú�Ð�E�û�����§ �6���û���E�§ ���ï�§ �E�û���Ú�§ �E���§ �·���E�û�Ï�û���E�û�Ð�§ �·�Ö���û���û�=�E�9�·�E�û�����§ �·�E�§
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�_�÷�û�Ð�÷�§�Ž�Ä�Ö�·�e�§�=�Ú�6�=�û�=�Ä�·�E�E�9�û�Ï�J�E�·�Ï���Ú�§�����9�E�·���û�E�e�§�Ð�÷�·���ð�Ú�Ö�§�ï�9�����§�Ö�Ú�Ð�9�Ú�·�=�û���ð�§�E���§�û���Ð�9�Ú�·�=�û���ð�§�_�·�=�§�”�‹�§���û���J�E�Ú�=�­�§�����E�÷���J�ð�÷�§�E�÷�û�=�§�q���Ö�û���ð�§
�_�·�=�§�����E�§�Ð�����=�û�Ö�Ú�9�Ú�Ö�§�=�E�·�E�û�=�E�û�Ð�·�����e�§�=�û�ð���û�q�Ð�·���E�®�§�E�÷�Ú�§�û���^�Ú�=�E�û�ð�·�E���9�=�§�=�·�e�§�6�·�E�û�Ú���E�=�§�_�û�E�÷�§�Ï�·�Ð�E�Ú�9�Ú���û�·�§�·�9�Ú�§�����=�E�§���û���Ú���e�§�E���§�Ï�Ú���Ú�q�E�§�ï�9�����§
timely antibiotic administration and should be a focus of future research.

This study  found that children with sepsis who received antibiotics more than 5.5 hours 
�·�ï�E�Ú�9�§�$� �§�·�9�9�û�^�·���§�÷�·�Ö�§�·�§�����9�Ú�§�E�÷�·���§�E�÷�9�Ú�Ú�Ä�ï�����Ö�§�û���Ð�9�Ú�·�=�Ú�§�û���§�E�÷�Ú�§���Ö�Ö�=�§���ï�§�=�Ú�6�=�û�=�Ä�·�E�E�9�û�Ï�J�E�·�Ï���Ú�§�Ž�Ä�§
�·���Ö�§�Ž�‹�Ä�Ö�·�e�§�����9�E�·���û�E�e�­�§�‹�÷�Ú�§�}�Ú�Ö�û�·�E�9�û�Ð�§�„�J�9�^�û�^�û���ð�§�„�Ú�6�=�û�=�§���·���6�·�û�ð���§�E���E�Ú�9���·�E�û�����·���§�:�J�û�Ö�Ú���û���Ú�=�§�ï���9�§
�E�÷�Ú�§�]�·���·�ð�Ú���Ú���E�§���ï�§�„�Ú�6�E�û�Ð�§�„�÷���Ð���§�·���Ö�§�„�Ú�6�=�û�=�Ä���=�=���Ð�û�·�E�Ú�Ö�§�d�9�ð�·���§� �e�=�ï�J���Ð�E�û�����§�9�Ú�Ð�������Ú���Ö�§
�·���E�û�Ï�û���E�û�Ð�§�·�Ö���û���û�=�E�9�·�E�û�����§�_�û�E�÷�û���§�Œ�§�÷���J�9�§���ï�§�9�Ú�Ð���ð���û�E�û�����§���ï�§�=�Ú�6�E�û�Ð�§�=�÷���Ð���§�·���Ö�§�_�û�E�÷�û���§�Ž�§�÷���J�9�=�§���ï�§
�9�Ú�Ð���ð���û�E�û�����§���ï�§�=�Ú�6�=�û�=�Ä�·�=�=���Ð�û�·�E�Ú�Ö�§���9�ð�·���§�Ö�e�=�ï�J���Ð�E�û�����§�_�û�E�÷���J�E�§�=�÷���Ð���­�§�Í�}�Ú�Ö�û�·�E�9�§���9�û�E�§���·�9�Ú�§�]�Ú�Ö�­�§
�•�‹�•�‹�°�•�Œ�É�•�Ê�¯�Ú�•�•�Ä�Ú�Œ�‹�‘�Î�§ �§ �d�ï�§ �E�÷�Ú�§ �•�‹�•�•�§ �6�·�E�û�Ú���E�=�§ �_�û�E�÷�§ �Ï�·�Ð�E�Ú�9�Ú���û�·�§ �_�÷���§ �9�Ú�Ð�Ú�û�^�Ú�Ö�§ �·���§ �·���E�û�Ï�û���E�û�Ð�§
�_�û�E�÷�û���§�Œ�“�‹�§���û���J�E�Ú�=�§���ï�§�$� �§�·�9�9�û�^�·���§�É�Œ�‹�­�•�"�Ê�®�§�E�÷�Ú�§�Ú�=�E�û���·�E�Ú�Ö�§�û���r�Ú�Ð�E�û�����§�6���û���E�§���ï�§�E�û���Ú�§�E���§�·���E�û�Ï�û���E�û�Ð�§
administration at which 3-day sepsis-attributable mortality changed from decreasing 
�E���§ �û���Ð�9�Ú�·�=�û���ð�§ �_�·�=�§ �”�‹�§ ���û���J�E�Ú�=�­�§ �����E�÷���J�ð�÷�§ �E�÷�û�=�§ �q���Ö�û���ð�§ �_�·�=�§ �����E�§ �Ð�����=�û�Ö�Ú�9�Ú�Ö�§ �=�E�·�E�û�=�E�û�Ð�·�����e�§
�=�û�ð���û�q�Ð�·���E�®�§�E�÷�Ú�§�û���^�Ú�=�E�û�ð�·�E���9�=�§�=�·�e�§�6�·�E�û�Ú���E�=�§�_�û�E�÷�§�Ï�·�Ð�E�Ú�9�Ú���û�·�§�·�9�Ú�§�����=�E�§���û���Ú���e�§�E���§�Ï�Ú���Ú�q�E�§�ï�9�����§
timely antibiotic administration and should be a focus of future research.   There were 
exclusions and missing data which may have introduced  selection  bias.  There was a lack 
of microbiological data.  As you can see, mortality rates were very low. 

Another challenge is that sepsis has many phenotypes, and we know that prompt 
recognition, action followed by appropriate responses are key; how to get a consistent 
and measurable sequence given the tools available today is an ongoing challenge. 

BOTTOM LINE

While the study does provide new insights into antibiotic timing in pediatric sepsis 
patients, the optimization of sepsis management should ideally focus on identifying 
patients with predicted bacterial infection who are likely to deteriorate and need rapid 
antimicrobial therapy.
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The authors conducted a systematic review to 

determine the prevalence of antimicrobial resistance 

�É���]�€�Ê�§ �·���Ö�§ �·���E�û�Ï�û���E�û�Ð�§ �J�=�·�ð�Ú�§ �·�������ð�§ �����^�û�Ö�Ä�Œ�”�§ �6�·�E�û�Ú���E�=�§

receiving treatment in healthcare facilities. Their search 
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and Scopus databases, spanning studies published from 
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meta-analysis to assess the prevalence of multidrug-
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income. Meta-regression models were established to 
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countries than in high-income countries, with the lowest 
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�^���9�E�÷�§�����Ú�9�û�Ð�·�®�§�E�÷�Ú�§�÷�û�ð�÷�Ú�=�E�§�]� �€�d�§�6�9�Ú�^�·���Ú���Ð�Ú�§�û���§�E�÷�Ú�§�]�û�Ö�Ö���Ú�§

�$�·�=�E�§ �·���Ö�§ ���ï�9�û�Ð�·�§ �É�‘�Ž�­�”�"�§ �É�”�•�"�§ ���E�§ �•�‘�­�‘�"�Ä�“�Œ�­�•�"�Ê�Ê�®�§ �·���Ö�§ �E�÷�Ú�§

�÷�û�ð�÷�Ú�=�E�§ �6�9���6���9�E�û�����§ ���ï�§ �·���E�û�Ï�û���E�û�Ð�§ �J�=�Ú�§ �û���§ �„���J�E�÷�§ ���=�û�·�§ �É�”�•�­�’�"�§

�É�”�•�"�§ ���E�§ �”�‹�­�•�"�Ä�”�•�­�‹�"�Ê�Ê�­�§ �]���=�E�§ �=�E�J�Ö�û�Ú�=�§ �_�Ú�9�Ú�§ �Ð�����Ö�J�Ð�E�Ú�Ö�§ �û���§

�$�J�9���6�Ú�§ �·���Ö�§ ���Ú���E�9�·���§ ���=�û�·�§ �É���§ ���§ �“�Œ�®�§ �•�‘�­�“�"�Ê�®�§ �ï���������_�Ú�Ö�§ �Ï�e�§ �E�÷�Ú�§

�]�û�Ö�Ö���Ú�§�$�·�=�E�§�ß�§�^���9�E�÷�§���ï�9�û�Ð�·�§�É���§���§�•�‘�®�§�Œ�•�­�‹�"�Ê�§�·���Ö�§�„���J�E�÷�§���=�û�·�§

�É���§ ���•�•�®�§ �Œ�•�­�•�"�Ê�­�§ �‹�÷�Ú�§ ���·�	���9�û�E�e�§ ���ï�§ �=�E�J�Ö�û�Ú�=�§ �É�Œ�Ž�’�®�§ �’�”�­�•�"�Ê�§ �_�Ú�9�Ú�§

�Ð�����Ö�J�Ð�E�Ú�Ö�§ �û���§ �E�Ú�9�E�û�·�9�e�§ �÷���=�6�û�E�·���=�­�§ ���������ð�§ �E�÷�Ú�=�Ú�®�§ �“�‘�§ �É�•�”�­�’�"�Ê�§
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Macrolides were the most commonly prescribed 
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�É�Ž�Ž�­�Œ�"�Ê�§ �·���Ö�§ �E�÷�û�9�Ö�Ä�ð�Ú���Ú�9�·�E�û�����§ �Ð�Ú�6�÷�·�����=�6���9�û���=�§ �É�Ž�Œ�­�•�"�Ê�­�§

The most commonly used antibiotics were azithromycin 

�É�•�‘�­�•�"�Ê�®�§�Ð�Ú�ï�E�9�û�·�d�����Ú�§�É�Ž�“�­�Ž�"�Ê�®�§�·���Ö�§�^�·���Ð�����e�Ð�û���§�É�Ž�•�­�’�"�Ê�­

�‹�÷�Ú�§ �9�Ú�=�J���E�=�§ �J���Ö�Ú�9�=�Ð���9�Ú�§ �E�÷�Ú�§ �Ð�÷�·�����Ú���ð�Ú�§ �ï�·�Ð�û���ð�§ �ð�����Ï�·���§ �Ú�ï�ï���9�E�=�§ �E���§ �6�9�Ú�^�Ú���E�§ �·���Ö�§ �Ð�����E�9�����§ ���]�€�§ �·���û�Ö�=�E�§ �E�÷�Ú�§ �Ï�·�Ð���Ö�9���6�§ ���ï�§ �·�§
pandemic.  These results serve as a warning to highlight the urgent need to enhance antimicrobial stewardship strategies.  
There was high heterogeneity in the included studies due to variations in study settings and study design.  The study 
participants of the included studies were biased toward hospitalized patients. 

BOTTOM LINE

This comprehensive and systematic assessment of AMR and antibiotic use during the Covid-19 pandemic provides 
evidence to highlight the global issue of serious AMR.
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commercial and Medicare Advantage claims database. Analyses included prescriptions for antibiotics dispensed to 
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�Ö�Ú�^�Ú�����6�Ú�Ö�§�·���E�û�Ï�û���E�û�Ð�§�·�6�6�9���6�9�û�·�E�Ú���Ú�=�=�§�Ð���·�=�=�û�q�Ð�·�E�û�����§�=�Ð�÷�Ú���Ú�§�E���§�E��� �Ä�Œ�‹�§�����û���û�Ð�·���§�]���Ö�û�q�Ð�·�E�û�����§�Ö�û�·�ð�����=�û�=�§�Ð���Ö�Ú�=�§�����§���Ú�Ö�û�Ð�·���§
claims occurring on or during the 3 days prior to dispensing. Outcomes included the monthly proportion of antibiotic 
�6�9�Ú�=�Ð�9�û�6�E�û�����=�§�E�÷�·�E�§�_�Ú�9�Ú�§�û���·�6�6�9���6�9�û�·�E�Ú�§�·���Ö�§�E�÷�Ú�§�������E�÷���e�§�6�9���6���9�E�û�����§���ï�§�Ú���9�������Ú�Ú�=�§�_�û�E�÷�§���Œ�§�û���·�6�6�9���6�9�û�·�E�Ú�§�6�9�Ú�=�Ð�9�û�6�E�û�����­�§�•�=�û���ð�§
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�Ë���E�Ì�®�§���Œ�­�‹�”�"�§�E���§���­�•�Œ�"�Î�Ê�§�·���Ö�§�=�J�Ï�=�Ú�8�J�Ú���E���e�§�û���Ð�9�Ú�·�=�Ú�Ö�§�É�=�����6�Ú�§�û���Ð�9�Ú�·�=�Ú�¯�§�‹�­�‹�•�§�6�Ú�9�Ð�Ú���E�·�ð�Ú�§�6���û���E�=�§�6�Ú�9�§�������E�÷�§�Í�”�•�"�§���E�®�§�­�‹�Œ�"�Å�­�‹�Ž�"�Î�Ê�®�§
partly because overall antibiotic dispensing rebounded and partly because the proportion of antibiotic prescriptions that 
�_�Ú�9�Ú�§�û���·�6�6�9���6�9�û�·�E�Ú�§�û���Ð�9�Ú�·�=�Ú�Ö�§�É�=�����6�Ú�§�û���Ð�9�Ú�·�=�Ú�¯�§�‹�­�Œ�Œ�§�6�Ú�9�Ð�Ú���E�·�ð�Ú�§�6���û���E�=�§�6�Ú�9�§�������E�÷�§�Í�”�•�"�§���E�®�§�­�‹�•�"�Å�­�Œ�“�"�Î�Ê�­�§�E���§� �Ú�Ð�Ú���Ï�Ú�9�§�•�‹�•�Œ�®�§
�E�÷�Ú�§�6�9���6���9�E�û�����§���ï�§�Ú���9�������Ú�Ú�=�§�_�û�E�÷�§���Œ�§�û���·�6�6�9���6�9�û�·�E�Ú�§�6�9�Ú�=�Ð�9�û�6�E�û�����§�Ú�8�J�·���Ú�Ö�§�E�÷�Ú�§�Ð���9�9�Ú�=�6�����Ö�û���ð�§�6�9���6���9�E�û�����§�û���§� �Ú�Ð�Ú���Ï�Ú�9�§�•�‹�Œ�”�­

� �Ú�=�6�û�E�Ú�§�·���§�û���û�E�û�·���§�Ö�Ú�Ð���û���Ú�®�§�E�÷�Ú�§�6�9���6���9�E�û�����§���ï�§�Ú���9�������Ú�Ú�=�§�Ú�d�6���=�Ú�Ö�§�E���§�û���·�6�6�9���6�9�û�·�E�Ú�§�·���E�û�Ï�û���E�û�Ð�=�§�9�Ú�E�J�9���Ú�Ö�§�E���§�Ï�·�=�Ú���û���Ú�§���Ú�^�Ú���=�§
�Ï�e�§� �Ú�Ð�Ú���Ï�Ú�9�§�•�‹�•�Œ�­�§�‹�÷�Ú�û�9�§�Ö�·�E�·�Ï�·�=�Ú�§�Ö�û�Ö�§�����E�§�û���Ð���J�Ö�Ú�§�E�÷�Ú�§�]�Ú�Ö�û�Ð�·�û�Ö�§�6���6�J���·�E�û�����§���9�§�E�÷�Ú�§�J���û���=�J�9�Ú�Ö�§�·���Ö�§�û�=�§�����E�§�9�Ú�6�9�Ú�=�Ú���E�·�E�û�^�Ú�§���ï�§
all privately insured or Medicare Advantage enrollees.  Their database did not report information on race, ethnicity, or 
socioeconomic status.  
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FDA approves Moderna’s RSV shot for older adults
25 

FDA Expands Approval of GSK’s RSV Vaccine To Adults 50 To 59
June 7, 2024

26

BOTTOM LINE

Their findings underscore the continued importance of outpatient antibiotic stewardship initiatives in preventing 
unnecessary morbidity and morbidity associated with antimicrobial adverse events including accelerating antimicrobial 
resistance.

�‹�÷�Ú�§�9� ���§ �÷�·�=�§�·�6�6�9���^�Ú�Ö�§�]���Ö�Ú�9���·�Ô�=�§�€�„�¤�§���€�^���§ �^�·�Ð�Ð�û���Ú�§�ï���9�§ �·�Ö�J���E�=�§�����Ö�Ú�9�§�E�÷�·���§ �‘�‹�§ �e�Ú�·�9�=�­�§ �‹�÷�Ú�§�·�6�6�9���^�·���§ ���·���Ú�=�§�€�„�¤�§�E�÷�Ú�§
�=�Ú�Ð�����Ö�§�Ö�û�=�Ú�·�=�Ú�§�ï���9�§�_�÷�û�Ð�÷�§�·���§���€�^���§�^�·�Ð�Ð�û���Ú�§�÷�·�=�§�Ï�Ú�Ú���§�ð�9�Ú�Ú�����û�ð�÷�E�Ú�Ö�­�§�‹�÷�Ú�9�Ú�§�·�9�Ú�§�E�_���§���E�÷�Ú�9�§�€�„�¤�§�^�·�Ð�Ð�û���Ú�=�§�·�6�6�9���^�Ú�Ö�§�ï���9�§�·�Ö�J���E�=�§
�����Ö�Ú�9�§�E�÷�·���§�‘�‹�¼�§���9�Ú�d�^�e�§�Ï�e�§�:�„�T�§�·���Ö�§���Ï�9�e�=�^���§�Ï�e�§�}�q�m�Ú�9�­�§�§

�9� ���§�·�6�6�9���^�·���§�_�·�=�§�Ï�·�=�Ú�Ö�§���ï�ï�§�·�§���J���E�û���·�E�û�����·���§�=�E�J�Ö�e�§�û���^�����^�û���ð�§�·�9���J���Ö�§�Ž�’�®�‹�‹�‹�§�·�Ö�J���E�=�§�����Ö�Ú�9�§�E�÷�·���§�‘�‹�§�·�Ð�9���=�=�§�•�•�§�Ð���J���E�9�û�Ú�=�­�§
�‹�÷�Ú�§�=�E�J�Ö�e�§�ï���J���Ö�§�E�÷�·�E�§���€�$�„�¤�E���§�÷�·�Ö�§�·���§�Ú�ï�q�Ð�·�Ð�e�§�·�ð�·�û���=�E�§�€�„�¤�§�����_�Ú�9�§�9�Ú�=�6�û�9�·�E���9�e�§�E�9�·�Ð�E�§�Ö�û�=�Ú�·�=�Ú�§���ï�§�“�Ž�­�’�§�6�Ú�9�Ð�Ú���E�­�§�‹�÷�û�=�§�9�Ú�6���9�E�Ú�Ö�§
�Ú�ï�q�Ð�·�Ð�e�§�Ú�d�Ð�Ú�Ú�Ö�=�§�E�÷�Ú�§�^�·�Ð�Ð�û���Ú�§�Ú�ï�q�Ð�·�Ð�e�§�9�·�E�Ú�=�§�9�Ú�6���9�E�Ú�Ö�§�ï���9�§�}�q�m�Ú�9�§�·���Ö�§�:�„�T�Ô�=�§�€�„�¤�§�^�·�Ð�Ð�û���Ú�=�®�§�’�’�­�“�§ �6�Ú�9�Ð�Ú���E�§�·���Ö�§�’�•�­�‘�§ �6�Ú�9�Ð�Ú���E�®�§
�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�­�§�‹�÷�Ú�§�����=�E�§�Ð�����������§�=�û�Ö�Ú�§�Ú�ï�ï�Ú�Ð�E�=�§�9�Ú�6���9�E�Ú�Ö�§�ï�9�����§���€�$�„�¤�E���§�_�Ú�9�Ú�§�û���	�Ú�Ð�E�û�����§�=�û�E�Ú�§�6�·�û���®�§�ï�·�E�û�ð�J�Ú�®�§�÷�Ú�·�Ö�·�Ð�÷�Ú�®�§���J�=�Ð���Ú�§
pain and join stiffness.

���6�6�9���^�·���§���ï�§���€�$�„�¤�E���§�ï���9�§�E�÷�Ú�§�6�9�Ú�^�Ú���E�û�����§���ï�§�����_�Ú�9�§�9�Ú�=�6�û�9�·�E���9�e�§�E�9�·�Ð�E�§�Ö�û�=�Ú�·�=�Ú�§�Ð�·�J�=�Ú�Ö�§�Ï�e�§�€�„�¤�§�û���§�û���Ö�û�^�û�Ö�J�·���=�§�‘�‹�§�e�Ú�·�9�=�§���ï�§
age and older provides another available vaccine for the prevention of this potentially life-threatening disease in high-risk 
individuals.

�‹�÷�Ú�§�9� ���§�·�6�6�9���^�Ú�Ö�§�E�÷�Ú�§�Ú�d�6�·���Ö�Ú�Ö�§�J�=�Ú�§���ï�§�:�„�T�Ô�=�§�€�„�¤�§�^�·�Ð�Ð�û���Ú�§�û���§�·�Ö�J���E�=�§�·�ð�Ú�Ö�§�Ï�Ú�E�_�Ú�Ú���§�•�‹�§�·���Ö�§�•�”�®�§���·���û���ð�§�û�E�§�E�÷�Ú�§�q�9�=�E�§�€�„�¤�§
�^�·�Ð�Ð�û���Ú�§�Ú���Ö���9�=�Ú�Ö�§�ï���9�§�E�÷�·�E�§�·�ð�Ú�§�ð�9���J�6�­�§�§�}�q�m�Ú�9�§�·���Ö�§�]���Ö�Ú�9���·�§�·�9�Ú�§�·���9�Ú�·�Ö�e�§�·�6�6�9���^�Ú�Ö�§�ï���9�§�6�Ú���6���Ú�§�·�ð�Ú�Ö�§�‘�‹�§�·���Ö�§�����Ö�Ú�9�§�ï���9�§�E�÷�Ú�§�^�û�9�J�=�­�§�§
�‹�÷�Ú�§��� ���§�÷�·�=�§�E���§�=�û�ð���§���ï�ï�§�����§�E�÷�Ú�§�J�=�Ú�§���ï�§�:�„�T�Ô�=�§�^�·�Ð�Ð�û���Ú�§�û���§�E�÷�Ú�§�Ú�d�6�·���Ö�Ú�Ö�§�6�·�E�û�Ú���E�§�6���6�J���·�E�û�����­�§��� ���Ô�=�§�6�·���Ú���§���ï�§�û���Ö�Ú�6�Ú���Ö�Ú���E�§
�Ú�d�6�Ú�9�E�=�§�_�û�����§�Ð�����^�Ú���Ú�§�Ï�Ú�E�_�Ú�Ú���§�R�J���Ú�§�•�‘�Ä�•�“�®�§�•�‹�•�•�­

�‹���§�Ö�·�E�Ú�§�J�6�E�·���Ú�§���ï�§�Ð�J�9�9�Ú���E�§�€�„�¤�§�^�·�Ð�Ð�û���Ú�=�§�÷�·�=�§�Ï�Ú�Ú���§�Ö�û�=�·�6�6���û���E�û���ð�­�§�§�A�Ú�·���E�÷�e�§�·�Ö�J���E�=�§���‘�‹�§�e�Ú�·�9�=�§�����Ö�§�·�9�Ú�§�J�����û���Ú���e�§�E���§�Ï�Ú���Ú�q�E�®�§
�Ï�J�E�§�÷�û�ð�÷�Ä�9�û�=���§�û���Ö�û�^�û�Ö�J�·���=�§���·�e�­�§�§�¥�û�����§�_�·�û�E�§�E���§�=�Ú�Ú�§�����E�}�§�9�Ú�Ð�������Ú���Ö�·�E�û�����=�§�ï���9�§�û���Ö�û�^�û�Ö�J�·���=�§���·�ð�Ú�§�‘�‹�­
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COVID-19 by the Numbers
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�‹�÷�Ú�§�J�6�Ö�·�E�Ú�Ö�§���������^�·���Ú���E�§�ª�����­�Œ�­�•�§���d�¤�E� �Ä�Œ�”�§�^�·�Ð�Ð�û���Ú�=�§�_�Ú�9�Ú�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�·�ð�·�û���=�E�§�d���û�Ð�9�����§�=�J�Ï�^�·�9�û�·���E�=�§�Ð�û�9�Ð�J���·�E�û���ð�§�Ö�J�9�û���ð�§
the most recent respiratory virus season, but their effectiveness waned over time.  The three vaccines developed by 
�]���Ö�Ú�9���·�®�§�}�q�m�Ú�9�Ä���û���^�‹�Ú�Ð�÷�§�·���Ö�§�^���^�·�^�·�d�§�_�Ú�9�Ú�§�‘�‘�­�“�"�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�·�ð�·�û���=�E�§�÷���=�6�û�E�·���û�m�·�E�û�����§�·�E�§�•�§�_�Ú�Ú���=�®�§�Ö�Ú�Ð�9�Ú�·�=�û���ð�§�E���§�•�’�­�Œ�"�§�·�ï�E�Ú�9�§
�Œ�‹�§�_�Ú�Ú���=�­�§���Ö�Ö�û�E�û�����·�����e�®�§�Ö�·�E�·�§�·�6�6�Ú�·�9�Ú�Ö�§�E���§�6���û���E�§�E���§�����_�Ú�9�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�§�·�ð�·�û���=�E�§�û���ï�Ú�Ð�E�û�����®�§�÷���=�6�û�E�·���û�m�·�E�û�����®�§�·���Ö�§�Ö�Ú�·�E�÷�§�·�ï�E�Ú�9�§�E�÷�Ú�§
�·�9�9�û�^�·���§���ï�§�E�÷�Ú�§�R�^�­�Œ�§�=�J�Ï�^�·�9�û�·���E�®�§�E�÷�Ú�§�Ö�����û���·���E�§�=�E�9�·�û���§�û���§�E�÷�Ú�§�•�„�§�·�E�§�E�÷�Ú�§�Ú���Ö�§���ï�§�]�·�9�Ð�÷�§���ï�§�E�÷�û�=�§�e�Ú�·�9�­�§

�‹�÷�Ú�§ �ª�����­�Œ�­�•�§ �^�·�Ð�Ð�û���Ú�=�§ �_�Ú�9�Ú�§ ���Ú�=�=�§ �6�9���E�Ú�Ð�E�û�^�Ú�§ �·�ð�·�û���=�E�§ �R�^�­�Œ�§ �E�÷�·���§ �·�ð�·�û���=�E�§ ���E�÷�Ú�9�§ �ª�����§ �=�J�Ï���û���Ú�·�ð�Ú�=�­�§ �‹�÷�û�=�§ �=�E�J�Ö�e�§ �û���Ð���J�Ö�Ú�Ö�§
�6�9�û���·�9�û���e�§�=�e���6�E�����·�E�û�Ð�§�„���€�„�Ä�����¤�Ä�•�§�û���ï�Ú�Ð�E�û�����=�§�·���Ö�§�Ö�û�Ö�§�����E�§�û���Ð���J�Ö�Ú�§�E�÷�Ú�§�9�Ú�=�J���E�=�§���ï�§�·�E�Ä�÷�����Ú�§�����^�û�Ö�Ä�Œ�”�§�·���E�û�ð�Ú���§�E�Ú�=�E�=�­�§�§�T�}�­�•�§
�·���Ö�§�T�}�­�Ž�§�����_�§���·���Ú�§�J�6�§�·�������=�E�§�•�‹�"�§���ï�§�^�·�9�û�·���E�=�§�·���Ö�§�R�^�­�Œ�§�û�=�§�����_�§���Œ�‹�"�­�§�§�‹�÷�Ú�9�Ú�§�÷�·�=�§�Ï�Ú�Ú���§�·���§�J�6�E�û�Ð���§�û���§�$� �§�^�û�=�û�E�=�§�ï���9�§�����^�û�Ö�Ä�Œ�”�§
�û���§�E�÷�Ú�§���·�=�E�§�ï�Ú�_�§�_�Ú�Ú���=�­�§�„�Ú�Ú�§�����^�û�Ö�Ä�Œ�”�§�Ï�e�§�E�÷�Ú�§�^�J���Ï�Ú�9�=�§�Ï�Ú�����_�­�§�§�E���§�·���§�·�9�E�û�Ð���Ú�§�9�Ú�^�û�Ú�_�Ú�Ö�§�û���§�]�·�e�Ô�=�§�E� �§�¥�·�E�Ð�÷�§�Í���û���€�d�û�^�§�6���=�E�Ú�Ö�§���6�9�û���§
�•�‘�®�§�•�‹�•�•�Î�§�E�÷�Ú�§�q���Ö�û���ð�=�§�=�J�ð�ð�Ú�=�E�§�E�÷�·�E�§�E�÷�Ú�§�û���Ð�9�Ú�·�=�Ú�Ö�§�û�����J���Ú�§�9�Ú�=�û�=�E�·���Ð�Ú�§�·�Ï�û���û�E�e�§���ï�§�T�}�­�•�§�6�·�9�E�û�·�����e�§�Ð�����E�9�û�Ï�J�E�Ú�=�§�E���§�E�÷�Ú�§�÷�û�ð�÷�Ú�9�§�€���§
�����9�Ú�§�E�÷�·���§�6�9�Ú�^�û���J�=�§�^�·�9�û�·���E�=�§�û���Ð���J�Ö�û���ð�§�R�^�­�Œ�­�§�§�§

BOTTOM LINE

Overall, the XBB.1.5 vaccines were effective against omicron subvariants, although less effective against JN.1. The 
effectiveness was greater against hospitalization and death than against infection, and it waned over time. Will the KP 
variants result in a summer wave? 





VOL. 6, ISSUE 1 35JULY 2024

Dr. Septimus’sAnnotations

�•�‹�•�•�®�§ �E���§ �·�=�=�Ú�=�=�§ �E�÷�Ú�§ �Ú�ï�ï�Ú�Ð�E�§ ���ï�§ �����^�û�Ö�Ä�Œ�”�§ �û���§ �6�9�Ú�ð���·���Ð�e�§ �����§

maternal and neonatal outcomes and to assess vaccine 

�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�­�§ �¥�����Ú���§ �Ö�û�·�ð�����=�Ú�Ö�§ �_�û�E�÷�§ ���·�Ï���9�·�E���9�e�Ä

�Ð�����q�9���Ú�Ö�§ �����^�û�Ö�Ä�Œ�”�§ �Ö�J�9�û���ð�§ �6�9�Ú�ð���·���Ð�e�§ �_�Ú�9�Ú�§ �Ð�����6�·�9�Ú�Ö�§

�_�û�E�÷�§ �•�§ �������Ö�û�·�ð�����=�Ú�Ö�®�§ �J�����·�E�Ð�÷�Ú�Ö�§ �_�����Ú���§ �9�Ú�Ð�9�J�û�E�Ú�Ö�§

concomitantly and consecutively during pregnancy or 

at delivery. Mother-newborn dyads were followed until 

hospital discharge. The primary outcomes were a neonatal 

�6���=�û�E�û�^�Ú�§�E�Ú�=�E�§�ï���9�§�����^�û�Ö�Ä�Œ�”�®�§�=�Ú�^�Ú�9�Ú�§���Ú�����·�E�·���§�����9�Ï�û�Ö�û�E�e�§�û���Ö�Ú�d�®�§

severe perinatal morbidity and mortality index, preterm 

birth, neonatal death, referral to neonatal intensive care 

unit, and diseases during the neonatal period. Vaccine 

effectiveness was estimated with adjustment for maternal 

�9�û�=���§�6�9���q���Ú�­�§

�‹�÷�Ú�e�§ �Ú���9�������Ú�Ö�§ �•�’�‹�’�§ ���Ú�����·�E�Ú�=�§ �Ï���9���§ �E���§ �Œ�•�’�’�§ �É�Ž�Ž�­�•�"�Ê�§

�����E�÷�Ú�9�=�§ �Ö�û�·�ð�����=�Ú�Ö�§ �_�û�E�÷�§ �����^�û�Ö�Ä�Œ�”�§ �·���Ö�§ �Ž�Œ�Ž�‹�§ �É�‘�‘�­�•�"�Ê�§

nondiagnosed mothers. Among the diagnosed mothers, 

�‘�•�•�§�É�•�‹�­�’�"�Ê�§�_�Ú�9�Ú�§�����E�§�^�·�Ð�Ð�û���·�E�Ú�Ö�®�§�Œ�•�’�§�É�”�­�Ž�"�Ê�§�_�Ú�9�Ú�§�6�·�9�E�û�·�����e�§

�^�·�Ð�Ð�û���·�E�Ú�Ö�®�§ �•�•�Œ�§ �É�Ž�•�­�”�"�Ê�§ �_�Ú�9�Ú�§ �Ð�����6���Ú�E�Ú���e�§ �^�·�Ð�Ð�û���·�E�Ú�Ö�®�§

�·���Ö�§ �•�Ž�’�§ �É�Œ�•�­�‹�"�Ê�§ �·���=���§ �÷�·�Ö�§ �·�§ �Ï�����=�E�Ú�9�§ �^�·�Ð�Ð�û���Ú�­�§ �^�Ú�����·�E�Ú�=�§ ���ï�§

booster vaccinated mothers had less than half the risk 

���ï�§ �Ï�Ú�û���ð�§ �Ö�û�·�ð�����=�Ú�Ö�§ �_�û�E�÷�§ �����^�û�Ö�Ä�Œ�”�§ �_�÷�Ú���§ �Ð�����6�·�9�Ú�Ö�§ �_�û�E�÷�§

those of unvaccinated mothers; they also had the lowest 

rates of preterm birth, medically indicated preterm 

birth, respiratory distress syndrome, and number of 

days in the neonatal intensive care unit. Newborns of 

unvaccinated mothers had double the risk for neonatal 

death when compared with those of nondiagnosed 

mothers. Vaccination was not associated with any 

congenital malformations. Although all vaccines provided 

protection against neonatal test positivity, newborns 

of booster-vaccinated mothers had the highest vaccine 

�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�§ �É�‘�•�"�°�§ �”�•�"�§ �Ð�����q�Ö�Ú���Ð�Ú�§ �û���E�Ú�9�^�·���®�§ �Œ�‹�"�Ä�“�‘�"�Ê�­�§

�¤�·�Ð�Ð�û���Ú�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú���Ú�=�=�§�_�·�=�§�����E�§�·�=�§�÷�û�ð�÷�§�ï���9�§���Ú�=�=�Ú���ð�Ú�9�§�€�^���§

vaccines only. Vaccine effectiveness against moderate or 

�=�Ú�^�Ú�9�Ú�§���Ú�����·�E�·���§���J�E�Ð�����Ú�=�§�_�·�=�§���J�Ð�÷�§�����_�Ú�9�®�§���·���Ú���e�§�Œ�Ž�"�§�û���§

�E�÷�Ú�§ �Ï�����=�E�Ú�9�Ä�^�·�Ð�Ð�û���·�E�Ú�Ö�§ �ð�9���J�6�§ �É�·�����§ �^�·�Ð�Ð�û���Ú�=�Ê�§ �·���Ö�§ �•�•�"�§ �·���Ö�§

�•�“�"�§ �û���§ �E�÷�Ú�§ �Ð�����6���Ú�E�Ú���e�§ �·���Ö�§ �Ï�����=�E�Ú�9�Ä�^�·�Ð�Ð�û���·�E�Ú�Ö�§ �ð�9���J�6�=�®�§

�9�Ú�=�6�Ú�Ð�E�û�^�Ú���e�§ �É���Ú�=�=�Ú���ð�Ú�9�§ �€�^���§ �^�·�Ð�Ð�û���Ú�=�§ �������e�Ê�­�§ �¤�·�Ð�Ð�û���Ú�=�§

were fairly effective in protecting neonates when given 

�E���§ �6�9�Ú�ð���·���E�§ �_�����Ú���§ ���Œ�‹�‹�§ �Ö�·�e�=�§ �É�Œ�•�§ �_�Ú�Ú���=�Ê�§ �Ï�Ú�ï���9�Ú�§ �Ï�û�9�E�÷�°�§

thereafter, the risk increased and was much higher after 

�•�‹�‹�§�Ö�·�e�=�§�É�•�”�§�_�Ú�Ú���=�Ê�­

�^�Ú�����·�E�Ú�=�§���ï�§�Ï�����=�E�Ú�9�Ä�^�·�Ð�Ð�û���·�E�Ú�Ö�§�����E�÷�Ú�9�=�§�÷�·�Ö�§���Ú�=�=�§�E�÷�·���§�÷�·���ï�§�E�÷�Ú�§�9�û�=���§���ï�§�Ï�Ú�û���ð�§�Ö�û�·�ð�����=�Ú�Ö�§�_�û�E�÷�§�����^�û�Ö�Ä�Œ�”�§�E�÷�·���§�E�÷���=�Ú�§���ï�§

unvaccinated mothers; they also had the lowest rates of preterm birth, medically indicated preterm birth, respiratory 

distress syndrome, and number of days in the neonatal intensive care unit. All vaccines provided protection against 

neonatal test positivity, but vaccine effectiveness was highest among newborns of booster-vaccinated mothers. Vaccines 

�_�Ú�9�Ú�§�ï�·�û�9���e�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�û���§�6�9���E�Ú�Ð�E�û���ð�§���Ú�����·�E�Ú�=�§�_�÷�Ú���§�ð�û�^�Ú���§�E���§�6�9�Ú�ð���·���E�§�_�����Ú���§���Œ�‹�‹�§�Ö�·�e�=�§�É�Œ�•�§�_�Ú�Ú���=�Ê�§�Ï�Ú�ï���9�Ú�§�Ï�û�9�E�÷�°�§�E�÷�Ú�9�Ú�·�ï�E�Ú�9�®�§

�E�÷�Ú�§�9�û�=���§�û���Ð�9�Ú�·�=�Ú�Ö�§�·���Ö�§�_�·�=�§���J�Ð�÷�§�÷�û�ð�÷�Ú�9�§�·�ï�E�Ú�9�§�•�‹�‹�§�Ö�·�e�=�§�É�•�”�§�_�Ú�Ú���=�Ê�­�§�§�§

BOTTOM LINE

At a time when Omicron was the dominant variant, neonates of unvaccinated mothers died twice as frequently as 
those of vaccinated mothers. Vaccines protected against preterm birth and adverse neonatal outcomes.
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FDA Advisers Recommend a New COVID-19 Vaccine Formula for the Fall
June 5, 2024
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Masks and respirators for prevention of respiratory infections: a state 
of the science review 
Clin Microbiol Rev published online May 22, 2024
doi.org/10.1128/cmr.00124-23

���§�Ð�������û�E�E�Ú�Ú�§���ï�§�·�Ö�^�û�=�Ú�9�=�§�E���§�E�÷�Ú�§�9� ���§�^���E�Ú�Ö�§�����§�R�J���Ú�§�•�E�÷�§�E���§�J�6�Ö�·�E�Ú�§�E�÷�Ú�§�ï���9���J���·�§�ï���9�§�E�÷�Ú�§�����^�û�Ö�Ä�Œ�”�§�^�·�Ð�Ð�û���Ú�§�·�÷�Ú�·�Ö�§���ï�§�·���§
anticipated fall immunization campaign, now an annual step to try to offer better protection against versions of the virus 
in circulation. 

�‹�÷�Ú�§ �J���·���û�����J�=�§ �^���E�Ú�§ �Ï�e�§ �E�÷�Ú�§ �Œ�‘�§ �·�Ö�^�û�=�Ú�9�=�§ �û���û�E�û�·�����e�§ �9�Ú�Ð�������Ú���Ö�Ú�Ö�§ �·�§ �ï���9���J���·�§ �·�û���Ú�Ö�§ �·�E�§ �Ð�����Ï�·�E�û���ð�§ �E�÷�Ú�§ �^�·�9�û�·���E�§ �R�^�­�Œ�®�§
�_�÷�û�Ð�÷ �Ö�����û���·�E�Ú�Ö �û���ï�Ú�Ð�E�û�����=�§�û���§�E�÷�Ú�§�•�„�§�û���§�9�Ú�Ï�9�J�·�9�e�­�§�A���_�Ú�^�Ú�9�®�§�û���§�9�Ú�Ð�Ú���E�§�_�Ú�Ú���=�®�§�R�^�­�Œ�§�÷�·�=�§�Ï�Ú�Ú���§�9�Ú�6���·�Ð�Ú�Ö�§�Ï�e �Ö�Ú�=�Ð�Ú���Ö�·���E�= �������_���§
�·�=�§�T�}�­�•�§�·���Ö�§�T�}�­�Ž�­�§�E���§�·�§�ï���������_�Ä�J�6�§���Ú�Ú�E�û���ð�§�����§�R�J���Ú�§�Œ�Ž�E�÷�§�§�E�÷�Ú�§�9� ���§�û�=�§�����_ �·�Ö�^�û�=�û���ð ���·���J�ï�·�Ð�E�J�9�Ú�9�=�§�E���§�Ö�Ú�^�Ú�����6�§�E�÷�Ú�§�•�‹�•�•�Ä�•�‹�•�•�§
�����^�û�Ö�Ä�Œ�”�§�^�·�Ð�Ð�û���Ú�=�§�J�=�û���ð�§�E�÷�Ú�§�T�}�­�•�§�=�E�9�·�û���§�ï���9�§�E�÷�Ú�§�^�·�Ð�Ð�û���Ú�­

�W�û���Ú�§ �û���r�J�Ú���m�·�§ �·���e�§ �Ö�Ú�Ð�û�=�û�����§ �û���^�����^�Ú�=�§ �=�����Ú�§ �Ú�Ö�J�Ð�·�E�Ú�Ö�§ �ð�J�Ú�=�=�_���9���®�§ �ð�û�^�Ú���§ �E�÷�·�E�§ �·���e�§ ���Ú�_�§ �^�·�Ð�Ð�û���Ú�§ �ï���9���J���·�§ �_�û�����§ �����E�§ �Ï�Ú�§
available until months after a variant becomes dominant.  Studies have shown that protection tends to improve as the 
vaccines target dominant variants.  

BOTTOM LINE

Current FDA will now recommend KP.2 formulation for updated Covid-19 vaccine.  This change is intended to ensure 
that the Covid-19 vaccines (2024-2025 Formula) will be closely match the most recent circulating SARS-CoV-2 strains.  

�‹�÷�Ú�§ �·�J�E�÷���9�=�§ �9�Ú�^�û�Ú�_�Ú�Ö�§ ���^�Ú�9�§ �Œ�‹�‹�§ �6�J�Ï���û�=�÷�Ú�Ö�§ �9�Ú�^�û�Ú�_�=�§ �·���Ö�§ �=�Ú���Ú�Ð�E�Ú�Ö�§ �6�9�û���·�9�e�§ �=�E�J�Ö�û�Ú�=�®�§ �û���Ð���J�Ö�û���ð�§ �9�Ú�Ä�·���·���e�m�û���ð�§ �Ð�����E�Ú�=�E�Ú�Ö�§
���Ú�E�·�Ä�·���·���e�=�Ú�=�§���ï�§���Ú�e�§�Ð���û���û�Ð�·���§�E�9�û�·���=�­�§�‹�÷�Ú�e�§�·�ð�9�Ú�Ú�Ö�§�����§�=�Ú�^�Ú���§�Ï�·�=�û�Ð�§���Ú�e�§�q���Ö�û���ð�=�­�§�§

�Œ�­	There is strong and consistent evidence for 
�·�û�9�Ï���9���Ú�§�E�9�·���=���û�=�=�û�����§���ï�§�„���€�„�Ä�����¤�Ä�•�§�·���Ö�§���E�÷�Ú�9�§
respiratory pathogens. 

�•�­	Masks if correctly and consistently worn, are 
effective in reducing transmission of respiratory 
diseases and show a dose-response effect. 

3.	 �€�Ú�=�6�û�9�·�E���9�=�§�·�9�Ú�§�=�û�ð���û�q�Ð�·���E���e�§�����9�Ú�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�E�÷�·���§
medical or cloth masks. 

4.	 Mask mandates are, overall, effective in 
reducing community transmission of respiratory 
pathogens. Mask mandates have played out 
differently in different jurisdictions and 
sociocultural settings. 

5.	 Masks are important sociocultural symbols; 
non-adherence to masking is sometimes linked 
to political and ideological beliefs and to widely 
circulated mis- or disinformation. 

6.	 Although masks are not generally harmful 
to the general population, masking may be 
relatively contraindicated in individuals with 
certain medical conditions, who may require 
exemption such as patients with Alzheimer’s 
� �û�=�Ú�·�=�Ú�®�§ �Ð�÷�9�����û�Ð�§ ���J���ð�§ �Ö�û�=�Ú�·�=�Ú�®�§ �Ú���Ö�§ �=�E�·�ð�Ú�§ �9�Ú���·���§
disease, heart failure, mental health conditions, 
facial conditions, infants and young children. 
�9�J�9�E�÷�Ú�9�����9�Ú�®�§ �Ð�Ú�9�E�·�û���§ �ð�9���J�6�=�§ �É�����E�·�Ï���e�§ � �º�Ö�Ú�·�ï�§
�6�Ú���6���Ú�Ê�§ �·�9�Ú�§ �Ö�û�=�·�Ö�^�·���E�·�ð�Ú�Ö�§ �_�÷�Ú���§ ���E�÷�Ú�9�=�§ �·�9�Ú�§
masked. 
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�’�­	 There are risks to the environment from single-use masks and respirators. Single-
use masks and respirators contribute to non-biodegradable waste and environmental 
pollution, though research on recycling, reuse, and novel materials points to some 
potential solutions.

�‹�÷�Ú�§���Ú�Ú�Ö�§�ï���9�§�·�§���Ú�_�§�9�Ú�^�û�Ú�_�§�����§���·�=���=�§�_�·�=�§�÷�û�ð�÷���û�ð�÷�E�Ú�Ö�§�Ï�e�§�·�§�_�û�Ö�Ú���e�§�6�J�Ï���û�Ð�û�m�Ú�Ö�§�����Ð�÷�9�·���Ú�§�€�Ú�^�û�Ú�_�­�§�‹�÷�Ú�§���·�=���=�§�=�Ú�Ð�E�û�����§���ï�§

�·�§ �•�‹�•�Ž�§ �����Ð�÷�9�·���Ú�§ �9�Ú�^�û�Ú�_�§ ���ï�§ �������Ä�6�÷�·�9���·�Ð�Ú�J�E�û�Ð�·���§ �û���E�Ú�9�^�Ú���E�û�����=�§ �_�·�=�Æ�Ð�����E�9���^�Ú�9�=�û�·�����e�Æ���û���û�E�Ú�Ö�§ �E���§ �9�·���Ö�����û�m�Ú�Ö�§ �Ð�����E�9�������Ú�Ö�§
�E�9�û�·���=�§ �É�€���‹�=�Ê�­�§ �Í�����Ð�÷�9�·���Ú�§ � �·�E�·�Ï�·�=�Ú�§�„�e�=�E�§ �€�Ú�^�§ �•�‹�•�Ž�°�§ �Œ�¼��� �‹�‹�‘�•�‹�’�Î�§ �„�����Ú�§ �û���^�Ú�=�E�û�ð�·�E���9�=�§ �_�Ú�9�Ú�§�8�J�û�Ð���§ �E���§ �8�J�Ú�=�E�û�����§ �E�÷�Ú�§�9�Ú�^�û�Ú�_�Ô�=�§
���Ú�E�÷���Ö�������ð�e�®�§�Ú�=�6�Ú�Ð�û�·�����e�§���Ú�e�§�r�·�_�=�§�û���§�E�÷�Ú�§���Ú�E�·�Ä�·���·���e�=�û�=�§�·���Ö�§�����û�=�=�û�����§���ï�§�·�§�^�·�=�E�§�Ï���Ö�e�§���ï�§�������Ä�€���‹�§�Ú�^�û�Ö�Ú���Ð�Ú�­�§�Í�R���]���§�^�Ú�E�_�§�d�6�Ú���§
�•�‹�•�Ž�°�§�‘�¼�Ú�•�Ž�Ž�”�•�•�Ž�°�§���]�R�§�$�^�û�Ö�§���·�=�Ú�Ö�§�]�Ú�Ö�§�•�‹�•�•�°�§�•�’�¼�•�•�Ž�Å�•�‘�‹�Î�§�E���§�E�÷�Ú�§�Ú���Ö�§�E�÷�Ú�e�§�6�9���6���=�Ú�§�·���§�·�ð�Ú���Ö�·�§�ï���9�§�ï�J�E�J�9�Ú�§�9�Ú�=�Ú�·�9�Ð�÷�®�§�û���Ð���J�Ö�û���ð�§
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Relative efficacy of masks and respirators as source control for viral 
aerosol shedding from people infected with SARS-CoV-2: a controlled 
human exhaled breath aerosol experimental study       
eBioMedicine published online May 29, 2024
doi.org/10. 1016/j.ebiom.2024. 105157
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improved characterization of the situations in which masking should be recommended 
or mandated; attention to comfort and acceptability; generalized and disability-focused 
communication support in settings where masks are worn; and development and testing 
���ï�§ �����^�Ú���§ ���·�E�Ú�9�û�·���=�§ �·���Ö�§ �Ö�Ú�=�û�ð���=�§ �ï���9�§ �û���6�9���^�Ú�Ö�§ �q���E�9�·�E�û�����®�§ �Ï�9�Ú�·�E�÷�·�Ï�û���û�E�e�®�§ �·���Ö�§ �Ú���^�û�9�������Ú���E�·���§
impact. See next review

BOTTOM LINE

Masks work if worn appropriately and consistently. This article is an excellent 
reference and outlines future important research.  

�‹�÷�Ú�§�û���^�Ú�=�E�û�ð�·�E���9�=�§�Ð�����6�·�9�Ú�Ö�§�Ú�ï�q�Ð�·�Ð�e�§���ï�§���·�=���=�§�É�Ð�����E�÷�§�·���Ö�§�=�J�9�ð�û�Ð�·���Ê�§�·���Ö�§�9�Ú�=�6�û�9�·�E���9�=�§�É�T�^�”�•�§�·���Ö�§�^�”�•�Ê�§�·�=�§�=���J�9�Ð�Ú�§�Ð�����E�9�����§
�ï���9�§�„���€�„�Ä�����¤�Ä�•�§�^�û�9�·���§�����·�Ö�§�û���§�Ú�d�÷�·���Ú�Ö�§�Ï�9�Ú�·�E�÷�§���ï�§�^�����J���E�Ú�Ú�9�=�§�_�û�E�÷�§���d�¤�E� �Ä�Œ�”�§�J�=�û���ð�§�·�§�Ð�����E�9�������Ú�Ö�§�÷�J���·���§�Ú�d�6�Ú�9�û���Ú���E�·���§�=�E�J�Ö�e�­�§
�¤�����J���E�Ú�Ú�9�=�§�É�^�§���§�•�•�®�§�•�Ž�"�§�ï�Ú���·���Ú�Ê�§�6�9���^�û�Ö�Ú�Ö�§�6�·�û�9�Ú�Ö�§�J�����·�=���Ú�Ö�§�·���Ö�§���·�=���Ú�Ö�§�Ï�9�Ú�·�E�÷�§�=�·���6���Ú�=�§�·�������_�û���ð�§�Ð�����6�J�E�·�E�û�����§���ï�§�=���J�9�Ð�Ú�Ä
control factors.  Each individual served as their own control and provided masked and unmasked samples on the same 
�Ö�·�e�®�§ �·�������_�û���ð�§ �E�÷�Ú�§ �û���^�Ú�=�E�û�ð�·�E���9�=�§ �E���§ �=�÷���_�§ �E�÷�Ú�§ �Ö�û�9�Ú�Ð�E�§ �Ú�ï�ï�Ú�Ð�E�§ ���ï�§ �Ú�·�Ð�÷�§ �E�e�6�Ú�§ ���ï�§ ���·�=���§ �·���Ö�§ �9�Ú�=�6�û�9�·�E���9�=�­�§ �‹�÷�Ú�e�§ �Ö�Ú�q���Ú�Ö�§ �=���J�9�Ð�Ú�Ä
�Ð�����E�9�����§�ï�·�Ð�E���9�§�É�„���9�§�"�Ê�§�·�=�§�·�§�6�Ú�9�Ð�Ú���E�·�ð�Ú�§�9�Ú�Ö�J�Ð�E�û�����§�û���§�^�û�9�·���§�����·�Ö�§�9�Ú���Ú�·�=�Ú�Ö�§�û���E���§�E�÷�Ú�§�Ú���^�û�9�������Ú���E�§�_�÷�Ú���§�_�Ú�·�9�û���ð�§�·�§���·�=���§�·���Ö�§
�6�9�Ú�=�Ú���E�Ú�Ö�§�E�÷�Ú�§�„���9�=�§�ï���9�§�Ú�·�Ð�÷�§���ï�§�E�÷�Ú�§�ï���J�9�§�Ð�·�E�Ú�ð���9�û�Ú�=�§���ï�§���·�=���=�§�·���Ö�§�9�Ú�=�6�û�9�·�E���9�=�­�§�§
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National Academies Issue New Broad Definition of Long COVID-19
June 11, 2024
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�������§���·�=���=�§�·���Ö�§�9�Ú�=�6�û�9�·�E���9�=�§�=�û�ð���û�q�Ð�·���E���e�§�9�Ú�Ö�J�Ð�Ú�Ö�§�Ú�d�÷�·���Ú�Ö�§
�^�û�9�·���§ �����·�Ö�®�§ �_�û�E�÷���J�E�§ �q�E�§ �E�Ú�=�E�=�§ ���9�§ �E�9�·�û���û���ð�­�§ ���§ �Ö�J�Ð���Ï�û�����§ �^�”�•�§
�9�Ú�Ö�J�Ð�Ú�Ö�§ �Ú�d�÷�·���Ú�Ö�§ �^�û�9�·���§ �����·�Ö�§ �Ï�e�§ �”�“�"�§ �É�”�•�"�§ ���E�¯�§ �”�’�"�Å�”�”�"�Ê�®�§
�·���Ö�§�=�û�ð���û�q�Ð�·���E���e�§���J�E�6�Ú�9�ï���9���Ú�Ö�§�·�§�T�^�”�•�§�É�6�§���§�‹�­�‹�‹�Œ�Ê�§�·�=�§�_�Ú�����§
�·�=�§ �Ð�����E�÷�§ �·���Ö�§ �=�J�9�ð�û�Ð�·���§ ���·�=���=�­�§ �������E�÷�§ ���·�=���=�§ ���J�E�6�Ú�9�ï���9���Ú�Ö�§
�=�J�9�ð�û�Ð�·���§���·�=���=�§�É�6�§���§�‹�­�‹�•�’�Ê�§�·���Ö�§�E�÷�Ú�§�E�Ú�=�E�Ú�Ö�§�T�^�”�•�§�É�6�§���§�‹�­�‹�Œ�•�Ê�­

�W�·�Ï�§�Ú�d�6�Ú�9�û���Ú���E�=�§�J�=�û���ð�§���·���û���û���=�§�÷�·�^�Ú�§�Ö�Ú�������=�E�9�·�E�Ú�Ö�§�E�÷�·�E�§�^�”�•�§�9�Ú�=�6�û�9�·�E���9�=�§�_�Ú�9�Ú�§�����9�Ú�§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�E�÷�·���§�Ð���E�E�����§�·���Ö�§�=�J�9�ð�û�Ð�·���§
���·�=���=�§�û���§�9�Ú�Ö�J�Ð�û���ð�§�^�û�9�·���§�·�Ú�9���=�����§�Ú���û�=�=�û�����=�­�§�Í�]�]�¥�€ �•�‹�•�Œ�° �’�‹�¼ �•�•�•�Ä�•�•�’�Î�§�¤�Ú�9�e�§�ï�Ú�_�§�÷�J���·���§�=�E�J�Ö�û�Ú�=�§�÷�·�^�Ú�§�Ú�d�·���û���Ú�Ö�§�E�÷�Ú�§�9�Ú���·�E�û�^�Ú�§
�Ú�ï�q�Ð�·�Ð�e�§���ï�§�Ö�û�ï�ï�Ú�9�Ú���E�§�E�e�6�Ú�=�§���ï�§���·�=���=�§�·���Ö�§�9�Ú�=�6�û�9�·�E���9�=�§�·�=�§�=���J�9�Ð�Ú�§�Ð�����E�9�����§�ï���9�§�„���€�„�Ä�����¤�Ä�•�­�§�§�‹�÷�Ú�§�=�E�J�Ö�e�§�6���6�J���·�E�û�����§�_�Ú�9�Ú�§�����=�E���e�§
young adults, and all had mild symptoms at the time of testing. Therefore, the results may not be generalizable to those 
�_�÷���§�·�9�Ú�§�����Ö�Ú�9�§���9�§�÷�·�^�Ú�§�����9�Ú�§�=�e���6�E�����=�­�§�‹�÷�Ú�§�E�e�6�Ú�=�§���ï�§�^�”�•�®�§�T�^�”�•�§�9�Ú�=�6�û�9�·�E���9�=�®�§�·���Ö�§�=�J�9�ð�û�Ð�·���§���·�=���=�§�E�÷�·�E�§�E�÷�Ú�e�§�û���Ð���J�Ö�Ú�Ö�§�_�Ú�9�Ú�§
���û���û�E�Ú�Ö�§�·���Ö�§�=�÷���J���Ö�§�����E�§�Ï�Ú�§�Ð�����=�û�Ö�Ú�9�Ú�Ö�§�9�Ú�6�9�Ú�=�Ú���E�·�E�û�^�Ú�§���ï�§ �·�����§ �^�”�•�®�§�T�^�”�•�§ �9�Ú�=�6�û�9�·�E���9�=�®�§�·���Ö�§�=�J�9�ð�û�Ð�·���§ ���·�=���=�­�§�������§ ���ï�§ �E�÷�Ú�§�Ð�����E�÷�§
masks were brought by volunteers and were mostly without brand information or homemade. Greater viral loads in the 
�J�����·�=���Ú�Ö�§ �=�·���6���Ú�=�§ �ï���9�§ �E�÷���=�Ú�§ �_�Ú�·�9�û���ð�§ �^�”�•�§ �·���Ö�§ �T�”�•�§ �_�Ú�9�Ú�§ �Ï�Ú�Ð�·�J�=�Ú�§ �����=�E�§ ���ï�§ �E�÷�Ú�=�Ú�§ �=�·���6���Ú�=�§ �_�Ú�9�Ú�§ �Ð�������Ú�Ð�E�Ú�Ö�§ �Ö�J�9�û���ð�§ � �Ú���E�·�§
and Omicron waves, while most cloth and surgical unmasked samples were collected during earlier waves. Nonetheless, 
�û���§ �E�÷�û�=�§ �=�E�J�Ö�e�§ �·�ï�E�Ú�9�§ �Ð�����E�9�������û���ð�§ �ï���9�§ �6���E�Ú���E�û�·���§ �Ð�����ï���J���Ö�Ú�9�=�®�§ �E�÷�Ú�e�§ �Ö�Ú�������=�E�9�·�E�Ú�Ö�§ �^�”�•�§ �9�Ú�=�6�û�9�·�E���9�=�§ �_�Ú�9�Ú�§ �=�û�ð���û�q�Ð�·���E���e�§ �����9�Ú�§
�Ú�ï�q�Ð�·�Ð�û���J�=�§�·�=�§�=���J�9�Ð�Ú�§�Ð�����E�9�����§�E�÷�·���§�·�����§���E�÷�Ú�9�§�E�e�6�Ú�=�§���ï�§���·�=���=�§�·���Ö�§�9�Ú�=�6�û�9�·�E���9�=�§�J�=�Ú�Ö�§�û���§�E�÷�û�=�§�=�E�J�Ö�e�­�§�§

BOTTOM LINE

These results suggest that N95 respirators should be the standard of care in nursing homes and healthcare settings 
when respiratory viral infections are prevalent in the community and healthcare-associated transmission risk is 
elevated.

���Ð�Ð���9�Ö�û���ð�§ �E���§ �E�÷�Ú �•�‹�•�•�§ �^���„�$�]�É�^�·�E�û�����·���§ ���Ð�·�Ö�Ú���û�Ú�=�§ ���ï�§
�„�Ð�û�Ú���Ð�Ú�=�®�§ �$���ð�û���Ú�Ú�9�û���ð�®�§ �·���Ö�§ �]�Ú�Ö�û�Ð�û���Ú�Ê �§ �Ö�Ú�q���û�E�û�����§ ���ï�§ �������ð�§
���d�¤�E� �¯�§ �Ñ�W�����ð�§ ���d�¤�E� �§ �û�=�§ �·���§ �û���ï�Ú�Ð�E�û�����Ä�·�=�=���Ð�û�·�E�Ú�Ö�§ �Ð�÷�9�����û�Ð�§
�Ð�����Ö�û�E�û�����§ �E�÷�·�E�§ ���Ð�Ð�J�9�=�§ �·�ï�E�Ú�9�§ �„���€�„�Ä�����¤�Ä�•�§ �û���ï�Ú�Ð�E�û�����§ �·���Ö�§ �û�=�§
present for at least 3 months as a continuous, relapsing 
and remitting, or progressive disease state that affects 
�����Ú�§���9�§�����9�Ú�§���9�ð�·���§�=�e�=�E�Ú���=�­�Ò �}�Ú���6���Ú�§�_�û�E�÷�§�������ð�§���d�¤�E� �§���·�e�§
present with one or more of a long list of symptoms, such as 
shortness of breath, rapid heartbeat, extreme fatigue, post-

exertional malaise, or  sleep disturbance  and with single or 

multiple diagnosable conditions, including interstitial lung 

disease, arrhythmias, postural orthostatic tachycardia 

�=�e���Ö�9�����Ú�§ �É�}�d�‹�„�Ê�® ���e�·���ð�û�Ð�§ �Ú���Ð�Ú�6�÷�·�������e�Ú���û�E�û�=�º�Ð�÷�9�����û�Ð�§

�ï�·�E�û�ð�J�Ú�§ �=�e���Ö�9�����Ú �É�]�$�º���9�„�Ê�®�§ �Ö�û�·�Ï�Ú�E�Ú�=�®�§ ���9�§ �·�J�E���û�����J���Ú�§

disorders. The condition can exacerbate preexisting health 

�Ð�����Ö�û�E�û�����=�§���9�§�6�9�Ú�=�Ú���E�§�·�=�§���Ú�_�§�����Ú�=�­ �‹�÷�Ú�§�Ö�Ú�q���û�E�û�����§�Ö���Ú�=�§�����E�§
�9�Ú�8�J�û�9�Ú�§ ���·�Ï���9�·�E���9�e�§ �Ð�����q�9���·�E�û�����§ ���9�§ ���E�÷�Ú�9�§ �6�9�����ï�§ ���ï�§ �û���û�E�û�·���§
�û���ï�Ú�Ð�E�û�����­�§�W�����ð�§���d�¤�E� �§�Ð�·���§�ï���������_�§�„���€�„�Ä�����¤�Ä�•�§�û���ï�Ú�Ð�E�û�����§���ï�§
any severity, including asymptomatic infections, whether 
or not they were initially recognized.  

�‹�÷�Ú�9�Ú�§�û�=�§�·�§�Ð���Ú�·�9�§�Ï�Ú���Ú�q�E�§�ï���9�§�·�§�����9�Ú�§�J���û�ï���9���§�������ð�§�����^�û�Ö�Ä�Œ�”�§
�Ð�·�=�Ú�§�Ö�Ú�q���û�E�û�����­�§�§�A���_�Ú�^�Ú�9�®�§�E�§�÷�·�^�Ú�§�=�����Ú�§�Ð�����Ð�Ú�9���=�§���^�Ú�9�§�E�÷�Ú�§
���Ú�_�§ �Ö�Ú�q���û�E�û�����­�§ �§ ���§ �6�Ú�9�=�����§ �Ð�·���§ ���Ú�Ú�E�§ �E�÷�Ú�=�Ú�§ �6�9���6���=�Ú�Ö�§ �������ð�§
���d�¤�E� �§ �Ð�9�û�E�Ú�9�û�·�§ �Ï�e�§ ���Ú�9�Ú���e�§ �÷�·�^�û���ð�§ �����Ú�§ �=�e���6�E�����§ �E�÷�·�E�§ �Ö���Ú�=�§
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not have any negative impact on the person’s functioning or quality of life. The failure to list any thresholds of frequency or 
severity of symptoms, so that the symptoms are not trivial, has major consequences for an infection that is as widespread 
�·�=�§�����^�û�Ö�Ä�Œ�”�­ �§�E�ï�§�E�÷�Ú�§���·�	���9�û�E�e�§���ï�§�û���Ö�û�^�û�Ö�J�·���=�§���·�e�§�Ï�Ú�§�Ú���û�ð�û�Ï���Ú�§�ï���9�§�·�§�������ð�§���d�¤�E� �§�Ö�û�·�ð�����=�û�=�§�ð�û�^�Ú���§�E�÷�Ú�û�9�§�6�9�û���9�§�û���ï�Ú�Ð�E�û�����®�§�·���Ö�§�E�÷�Ú�§
�E�÷�9�Ú�=�÷�����Ö�§�Ð�9�û�E�Ú�9�û�·�§�ï���9�§�Ï�Ú�û���ð�§�Ö�û�·�ð�����=�Ú�Ö�§�û�=�§�=���§�����_�®�§�E�÷�Ú���§�E�÷�Ú�§�6�9�Ú�^�·���Ú���Ð�Ú�§���ï�§�������ð�§���d�¤�E� �§�Ð���J���Ö�§�û���Ð�9�Ú�·�=�Ú�§�=�û�ð���û�q�Ð�·���E���e�­�§�§�E�§�÷���6�Ú�§
�E�÷�Ú�9�Ú�§ �û�=�§ �=�E�û�����§ �·�§ �Ð�÷�·���Ð�Ú�§ �E���§ ���·���Ú�§ �E�÷�û�=�§ �6�9���6���=�Ú�Ö�§ �Ð�·�=�Ú�§ �Ö�Ú�q���û�E�û�����§ ���·�9�9���_�Ú�9�­�§ �‹�÷�Ú�§ ���Ú�_�§ �Ö�Ú�q���û�E�û�����§ �Ö���Ú�=�§ �����E�§ �Ú���û���û���·�E�Ú�§ �Ð���û���û�Ð�·���§
judgment.  See next review 

BOTTOM LINE

Case definitions are crucial for science, and even more critical for diseases like long COVID that lack a consistent 
definition or biomarker. There is a clear benefit for a more uniform long COVID case definition, because currently 
physicians make this diagnosis on a case-by-case basis with a mix of definitions and their judgment. But there are 
potential negative consequences of an overly broad long COVID case definition.

�‹�÷�û�=�§ �_�·�=�§ �·�§ �Œ�•�Ä�_�Ú�Ú���§ �Ï���û���Ö�Ú�Ö�®�§ �6���·�Ð�Ú�Ï���Ä�Ð�����E�9�������Ú�Ö�®�§ �9�·���Ö�����û�m�Ú�Ö�§

�Ð���û���û�Ð�·���§�E�9�û�·���§�Ð�����Ö�J�Ð�E�Ú�Ö�§�ï�9�����§�^���^�Ú���Ï�Ú�9�§�•�‹�•�•�§�E���§�„�Ú�6�E�Ú���Ï�Ú�9�§�•�‹�•�Ž�­�§�‹�÷�Ú�§

�6�·�9�E�û�Ð�û�6�·���E�=�§�_�Ú�9�Ú�§�·�Ö�J���E�=�§�_�û�E�÷�§�����Ö�Ú�9�·�E�Ú�§�E���§�=�Ú�^�Ú�9�Ú�§�}���„���§�=�e���6�E�����=�§

of 3 months or longer duration. Participants were randomized 

�•�¼�Œ�§�E���§ �E�9�Ú�·�E���Ú���E�§�_�û�E�÷�§���9�·���§ ���û�9���·�E�9�Ú���^�û�9�Ä�9�û�E�����·�^�û�9�§�É�^�]�¤�º�9�®�§�Ž�‹�‹�§ ���ð�§

�·���Ö�§ �Œ�‹�‹�§ ���ð�Ê�§ ���9�§ �_�û�E�÷�§ �6���·�Ð�Ú�Ï���Ä�9�û�E�����·�^�û�9�§ �É�}���d�º�9�Ê�§ �E�_�û�Ð�Ú�§ �Ö�·�û���e�§ �ï���9�§ �Œ�•�§

�Ö�·�e�=�­�§�§�T�Ú�e�§�Ú�d�Ð���J�=�û�����§�Ð�9�û�E�Ú�9�û�·�§�û���Ð���J�Ö�Ú�Ö�§�6�9�Ú�ð���·���Ð�e�§���9�§�Ï�9�Ú�·�=�E�ï�Ú�Ú�Ö�û���ð�®�§�=�Ú�^�Ú�9�Ú�§���û�^�Ú�9�§

�Ö�û�=�Ú�·�=�Ú�®�§ �„���€�„�Ä�����¤�Ä�•�§ �û���ï�Ú�Ð�E�û�����®�§ �·���Ö�§ �J�=�Ú�§ ���ï�§ �„���€�„�Ä�����¤�Ä�•���=�6�Ú�Ð�û�q�Ð�§ �E�9�Ú�·�E���Ú���E�§

�_�û�E�÷�û���§ �Ž�‹�§ �Ö�·�e�=�§ ���ï�§ �9�·���Ö�����û�m�·�E�û�����®�§ �„���€�„�Ä�����¤�Ä�•�§ �^�·�Ð�Ð�û���·�E�û�����§ �_�û�E�÷�û���§ �•�“�§ �Ö�·�e�=�®�§ ���9�§

���E�÷�Ú�9�§ �^�·�Ð�Ð�û���Ú�§ �_�û�E�÷�û���§ �Œ�•�§ �Ö�·�e�=�§ ���ï�§ �9�·���Ö�����û�m�·�E�û�����®�§ ���9�§ ���Ú�Ö�û�Ð�·�E�û�����=�§ �E�÷�·�E�§ �û���E�Ú�9�·�Ð�E�§

�_�û�E�÷�§�=�E�J�Ö�e�§�Ö�9�J�ð�­�§�}�9�û���·�9�e�§���J�E�Ð�����Ú�§�_�·�=�§�·�§�6�������Ú�Ö�§�=�Ú�^�Ú�9�û�E�e�§���ï�§�‘�§�}���„���§�=�e���6�E�����=�§

(fatigue, brain fog, shortness of breath, body aches, gastrointestinal symptoms, 

�·���Ö�§�Ð�·�9�Ö�û���^�·�=�Ð�J���·�9�§�=�e���6�E�����=�Ê�§�Ï�·�=�Ú�Ö�§�����§�·�§�W�û���Ú�9�E�§�=�Ð�·���Ú�§�=�Ð���9�Ú�§�É�_�÷�Ú�9�Ú�§�‹�§�û�=�§�������Ú�®�§�Œ�§

���û���Ö�®�§�•�§�����Ö�Ú�9�·�E�Ú�®�§�Ž�§�=�Ú�^�Ú�9�Ú�Ê�§�·�E�§�Œ�‹�§�_�Ú�Ú���=�­�§�„�Ú�Ð�����Ö�·�9�e�§���J�E�Ð�����Ú�=�§�û���Ð���J�Ö�Ú�Ö�§�=�e���6�E�����§

severity at different time points, symptom burden and relief, patient global 

���Ú�·�=�J�9�Ú�=�®�§ �}�·�E�û�Ú���E�Ä�€�Ú�6���9�E�Ú�Ö�§ �d�J�E�Ð�����Ú�=�§ �]�Ú�·�=�J�9�Ú���Ú���E�§ �E���ï���9���·�E�û�����§ �„�e�=�E�Ú���§

�É�}�€�d�]�E�„�Ê�§���Ú�·�=�J�9�Ú�=�®�§���9�E�÷���=�E�·�E�û�Ð�§�^�û�E�·���§�=�û�ð���=�®�§�·���Ö�§�=�û�E�Ä�E���Ä�=�E�·���Ö�§�E�Ú�=�E�§�Ð�÷�·���ð�Ú�§�ï�9�����§

�Ï�·�=�Ú���û���Ú�§ �·���Ö�§ �}�·�E�û�Ú���E�§ �:�����Ï�·���§ �E���6�9�Ú�=�=�û�����§ ���ï�§ �„�Ú�^�Ú�9�û�E�e�§ �É�}�:�E�„�Ê�§ �·���Ö�§ �}�·�E�û�Ú���E�§ �:�����Ï�·���§

�E���6�9�Ú�=�=�û�����§���ï�§���÷�·���ð�Ú�§�É�}�:�E���Ê�§�·�E�§�Ö�·�e�§�Œ�•�®�§�_�Ú�Ú���§�•�®�§�_�Ú�Ú���§�Œ�‹�®�§�·���Ö�§�_�Ú�Ú���§�Œ�•�§�û���§�^�]�¤�º�9�§

vs PBO/r groups.  

�d�ï�§ �E�÷�Ú�§ �Œ�•�•�§ �6�·�9�E�û�Ð�û�6�·���E�=�§ �É���Ú�Ö�û�·���§ �·�ð�Ú�®�§ �•�Ž�§ �Í�Ž�•�Ä�•�•�Î�§ �e�Ú�·�9�=�°�§ �•�”�"�§ �ï�Ú���·���Ú�=�Ê�®�§ �Œ�‹�•�§

were randomized to the NMV/r group and 53 to the PBO/r group. Nearly all 

�6�·�9�E�û�Ð�û�6�·���E�=�§�É���§���§�Œ�•�Ž�Ê�§�÷�·�Ö�§�9�Ú�Ð�Ú�û�^�Ú�Ö�§�E�÷�Ú�§�6�9�û���·�9�e�§�=�Ú�9�û�Ú�=�§�ï���9�§�����^�û�Ö�Ä�Œ�”�§�^�·�Ð�Ð�û���·�E�û�����­�§

�‹�÷�Ú�§���Ú�·���§�E�û���Ú�§�Ï�Ú�E�_�Ú�Ú���§�û���Ö�Ú�d�§�„���€�„�Ä�����¤�Ä�•�§�û���ï�Ú�Ð�E�û�����§�·���Ö�§�9�·���Ö�����û�m�·�E�û�����§�_�·�=�§�Œ�’�­�•�§

�������E�÷�=�­�§�‹�÷�Ú�9�Ú�§�_�·�=�§�����§�=�E�·�E�û�=�E�û�Ð�·�����e�§�=�û�ð���û�q�Ð�·���E�§�Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�§�û���§�E�÷�Ú�§�����Ö�Ú���Ä�Ö�Ú�9�û�^�Ú�Ö�§

�=�Ú�^�Ú�9�û�E�e�§���J�E�Ð�����Ú�§�6�������Ú�Ö�§�·�Ð�9���=�=�§�E�÷�Ú�§�‘�§�Ð���9�Ú�§�=�e���6�E�����=�§�·�E�§�Œ�‹�§�_�Ú�Ú���=�§�Ï�Ú�E�_�Ú�Ú���§�E�÷�Ú�§
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�^�]�¤�º�9�§ �·���Ö�§ �}���d�º�9�§ �ð�9���J�6�=�­�§ �^���§ �=�E�·�E�û�=�E�û�Ð�·�����e�§ �=�û�ð���û�q�Ð�·���E�§ �Ï�Ú�E�_�Ú�Ú���Ä
�ð�9���J�6�§ �Ö�û�ï�ï�Ú�9�Ú���Ð�Ú�=�§ �_�Ú�9�Ú�§ �ï���J���Ö�§ �·�E�§ �Œ�‹�§ �_�Ú�Ú���=�§ �û���§ �E�÷�Ú�§ �}�·�E�û�Ú���E�§ �:�����Ï�·���§
�E���6�9�Ú�=�=�û�����§ ���ï�§ �„�Ú�^�Ú�9�û�E�e�§ ���9�§ �}�·�E�û�Ú���E�§ �:�����Ï�·���§ �E���6�9�Ú�=�=�û�����§ ���ï�§ ���÷�·���ð�Ú�§
scores, summative symptom scores, and change from baseline 
�E���§ �Œ�‹�§ �_�Ú�Ú���=�§ �û���§ �}�€�d�]�E�„�§ �ï�·�E�û�ð�J�Ú�®�§ �Ö�e�=�6���Ú�·�®�§ �Ð���ð���û�E�û�^�Ú�§ �ï�J���Ð�E�û�����®�§ �·���Ö�§
physical function measures. Adverse event rates were similar in 

NMV/r and PBO/r groups.

�‹�÷�û�=�§ �9�·���Ö�����û�m�Ú�Ö�§ �Ð���û���û�Ð�·���§ �E�9�û�·���§ �û���Ð���J�Ö�û���ð�§ �Œ�•�•�§ �6�·�9�E�û�Ð�û�6�·���E�=�§ �_�û�E�÷�§ �}���„���§
�=�e���6�E�����=�§ �É���Ž�§ �������E�÷�=�Ô�§ �Ö�J�9�·�E�û�����Ê�§ �ï���J���Ö�§ �E�÷�·�E�§ �·�§ �Œ�•�Ä�Ö�·�e�§ �Ð���J�9�=�Ú�§ ���ï�§ ���û�9���·�E�9�Ú���^�û�9�Ä
ritonavir in a highly vaccinated study cohort was generally safe, but did not show 
�=�û�ð���û�q�Ð�·���E�§�Ï�Ú���Ú�q�E�§�û���§ �û���6�9���^�û���ð�§ �ï�·�E�û�ð�J�Ú�®�§�Ï�9�·�û���§ �ï���ð�®�§�Ï���Ö�e�§�·�Ð�÷�Ú�=�®�§�Ð�·�9�Ö�û���^�·�=�Ð�J���·�9�§
symptoms, shortness of breath, or gastrointestinal symptoms. They found that 
���·���e�§ �6�·�9�E�û�Ð�û�6�·���E�=�§�_�û�E�÷�§�}���„���§ �û���§ �E�÷�Ú�§�}���d�º�9�§�ð�9���J�6�§�û���6�9���^�Ú�Ö�§���^�Ú�9�§�E�û���Ú�®�§�·�=�§�Ö�û�Ö�§
�·�§�Ð�����E�9�����§�ð�9���J�6�§�û���§�·�����E�÷�Ú�9�§�E�9�û�·���§�û���§�}���„���­�§�§�‹�÷�Ú�9�Ú�ï���9�Ú�®�§�·���§�Ú�ï�ï�Ú�Ð�E�û�^�Ú�§�û���E�Ú�9�^�Ú���E�û�����§
needs to substantially hasten that process to see a meaningful difference.  The 
investigators admit a smaller sample size than was originally planned due to 
early enrollment closure. The high rate of exclusion due to eligibility criteria, 
such as drug-drug interaction, also limited generalizability and potentially 
misses subgroups of patients who could be responders. Severity of the acute 
�����^�û�Ö�Ä�Œ�”�§�û���ï�Ú�Ð�E�û�����§���·�e�§�û���6�·�Ð�E�§���J�E�Ð�����Ú�=�§�·���Ö�§�_�·�=�§�����E�§�Ð�·�6�E�J�9�Ú�Ö�§�û���§�Ö�Ú�6�E�÷�§�·�=�û�Ö�Ú�§
from hospitalization status.  Evaluation for molecular and digital biomarkers 
�ï�9�����§�E�÷�Ú�§�„�‹�d�}�Ä�}���„���§�E�9�û�·���§�û�=�§�ï���9�E�÷�Ð�����û���ð�­�§

BOTTOM LINE

This randomized clinical trial did not find a significant benefit of 
nirmatrelvir-ritonavir for a subset of PASC symptoms among a highly 
vaccinated cohort with prolonged PASC symptoms.
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