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“IF GRIPPE
CONDEMNS, THE 
SECONDARY 
INFECTIONS 
EXECUTE”
- Louis Cruveilhier 1919

Morens DM et al. J Infect Dis. 2008 Oct 1; 198(7): 962–970.











likely primed clinicians to expect bacterial
superinfections to play a significant role during the

current pandemic



Feng Z et al. Nat Commun 11, 4968 (2020)



“…in 1968, when the most recent influenza pandemic occurred, the virus emerged in a China that 
had a human population of 790 million, a pig population of 5.2 million, and a poultry population of 
12.3 million; today, these populations number 1.3 billion, 508 million, and 13 billion, respectively. 
Similar changes have occurred in the human and animal populations of other Asian countries, 
creating an incredible mixing vessel for viruses.”

“Given this reality, as well as the exponential growth in foreign travel during the past 50 years, we 
must accept that a pandemic is coming — although whether it will be caused by H5N1 or by 
another novel strain remains to be seen.”

“…If we translate the rate of death … there could be 1.7 million deaths in the United States and 180 
million to 360 million deaths globally…
…We have an extremely limited armamentarium with which to handle millions of cases of ARDS —
one not much different from that available to the front-line medical corps in 1918.”

N Engl J Med 2005; 352:1839-1842



COVID-19 IS HERE 
TO STAY

Phillips N. The 
coronavirus is here to 
stay: here’s what that 
means. Nature
2021; 590:382–384.



“…clinicians will be 
caring for patients 
with COVID-19 and 
its secondary 
infections leading 
well into the 
foreseeable future”

Phillips N. The coronavirus is here to stay: here’s what that means. Nature
2021; 590:382–384.

Sopirala MM. Curr Opin Infect Dis. 2021 Aug 1;34(4):357-364. 



Sopirala MM. Curr Opin Infect Dis 2021, 33:000–000



Immune Dysregulation





Bengoechea JA. EMBO Mol Med (2020)12:e12560

Predisposition to Secondary Infections due to 
Immune Dysregulation



Sopirala MM. Curr Opin Infect Dis 2021, 33:000–000



Predisposition to Secondary Infections due to 
COVID-19 Treatment

Kim JS. Theranostics
2021; 11(1):316-329.



Tocilizumab Treated Tocilizumab Untreated

Days after ventilator onset

Tocilizumab & 
Secondary 
Infections in 
COVID-19 
Patients

Somers EC et al. Clin Infect Dis. 2021 Jul 15; 73(2): e445–e454.



Steroids –
Independent Risk 
Factor for Secondary 
Infections in COVID-
19

Kumar G. Int J Infect Dis. 2021 Mar; 104: 287–292.



Non-pharmacologic Treatment Methods

McGuire WC, et al. Lancet Respir Med. 2021



Sopirala MM. Curr Opin Infect Dis 2021, 33:000–000



“We seek creative immediate solutions for how to maximize the use of 
PPE, to conserve the supply of PPE, and to identify new sources of PPE.”

Predisposition to Secondary Infections due to 
Alterations to Standard of Care



Gowns: plastic 
ponchos or poly 

bags, bedbug 
sheet material

Adhesive bandage 
as nasal PPE

Livingston E. JAMA. 2020;323(19):1912-1914.

Proposed 
Solutions



Predisposition to Secondary Infections due to 
Exhaustion and Stress of HCP



“Among the many valid reasons for 
fear in this pandemic are fear of 
developing infection, fear of failing to 
provide adequate care for patients 
given limited resources, fear of 
carrying the virus home and infecting 
family and friends, fear of 
stigmatization, and many others.”

Cawcutt et al. Fighting fear in healthcare workers during the 
COVID-19 pandemic. Infect Control Hosp Epidemiol. 2020 
Oct;41(10):1192-1193.



Clin Infect Dis. 2021 May 18;72(10):e533-e541. 

Predisposition to Secondary Infections due to 
Antibiotic Use





X. Zhu, et al. Virus Research 285 (2020) 198005



X. Zhu, et al. Virus Research 285 (2020) 198005

Distribution pathogens in different ages



X. Zhu, et al. Virus Research 285 (2020) 198005

Distribution of pathogens in different time of onset.



22 symptomatic category 78 mild category

140
moderate category; 17 severe/critical

category



Sopirala MM. Curr Opin Infect Dis 2021, 33:000–000



Incidence, 
mortality and antibiotic 
use 
in COVID-19 
patients with BSI, CLABSI, 
CAUTI 
and VAP

Before and after
comparisons that do not 
control for the multiple
changes in practices

Sopirala MM. Curr Opin Infect Dis 2021, 33:000–000



56% isolates from 
BSI are 

Enterococcus
species

Crit Care Med. 2021 Jan; 49(1): e31–e40.
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Intestinal 
permeability 
changes with

bacterial 
translocation



Opportunistic 
mycoses in 
COVID-19 
patients/survivors: 
Epidemic inside a pandemic

J Infect Public Health. 2021 Nov;14(11):1720-1726



Sci Total Environ. 2022 Jan 20;805:150355.



Sci Total Environ. 2022 Jan 20;805:150355.



Lancet Microbe. 2021 Aug;2(8):e405-e414.



Conclusions…
• Innate immune response to SARS-CoV-2 infection in a host triggers an 

inflammatory cascade
• The resultant immune exhaustion and organ damage may predispose the host 

to secondary infections
• Pandemic-imposed failure in ASP and IPC oversight likely added insult to this 

injury and made the host even more susceptible to secondary infections
• Incidence of secondary infections and attributable mortality has been poorly 

studied
• Antibiotic use has been staggeringly high in COVID-19 patients
• Effect of antibiotic use on antimicrobial resistance in these patients has also not 

been well studied 
• In addition to predispositions inherent to COVID-19, several other preventable 

factors are at play



…Conclusions
• MDRO outbreaks are underreported in the COVID-19 literature 
• IPC and ASP assessments and corrections must be made widely to avoid further affronts.
• Findings that could distinguish viral pneumonia or ARDS from secondary bacterial or 

fungal pneumonia: 
• lobar consolidation or evidence of necrotizing pneumonia on chest imaging
• rise in leukocyte counts, and
• paying close attention to fever trends watching for recrudescence of fever after 

initial defervescence may help clinicians in making this distinction. 
• Strict de-escalation protocols in COVID-19 patients 
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