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Clinical manifestations & severity of COVID: Omicron vs Delta

• Prospective observational study

• 63,000 individuals in the UK with confirmed COVID-19

• Regularly self-reporting their symptoms by smartphone app.

• 4,990 participants infected during Delta prevalence

• 4,990 infected during Omicron prevalence 

• Matched regarding age, sex, and vaccination.

• Omicron vs. Delta

• Less often report of the 3 classic symptoms — fever, loss 
of smell, and persistent cough — (OR, 0.56). 

• Shorter duration of acute symptoms (median, 5 vs. 8 d). 

• Lower risk for hospitalization (1.9% vs. 2.6%).

Menni C, et al. Lancet 2022; 399: 1618-24.
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COVID-19 in pregnant patients is associated with excess 
risk for obstetric complications and death

Retrospective US cohort study 1

• 17 hospitals and 14,104 pregnant women

• Composite outcome 

• Maternal death or serious morbidity 

related to hypertensive disorders of 

pregnancy, postpartum hemorrhage, or 

infection other than SARS-CoV-2

• Significantly more frequently in individuals 

with SARS-CoV-2 infection vs uninfected 

(13.4% vs. 9.2%, respectively)

Retrospective French cohort study 2

• French hospitalization database. 

• All hospitalizations for 244,645 births ≥ 22 
weeks of gestation from January to June 2020

• Adjusted for confounders: age, BMI, 
smoking, parity, nº of pregnancies, assisted 
conception, diabetes, hypertension

• Pregnant women with COVID had a significantly 
higher risk for preeclampsia/eclampsia, 
gestational hypertension, amniotic infection, 
preterm birth, fetal distress, postpartum 
hemorrhage, cesarean delivery, ICU admission, 
and death.

1. Metz TD, et al. JAMA 2022; 327(8): 748-59.

2. Epelboin S, et al. PLoS Med 2021; 18(11): e1003857.
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COVID-19 Vaccination in pregnant women

Is safe 1

• Retrospective matched-cohort study by the CDC between December 2020 and July 2021. 

• >45,000 pregnant vaccine recipients & unvaccinated pregnant controls

• Fever, fatigue, and local reactions were more frequently reported in vaccine recipients.

• Vaccines were not associated with increased risk of clinically serious AEs that were evaluated.

Confers protection to those < 6 months 2

• CDC-funded Overcoming Covid-19 Network 

• 30 pediatric US hospitals 

• Case-control study of 537 hospitalized infants <6 mo with 

symptomatic COVID and 512 hospitalized controls who tested 

negative for COVID (Delta & Omicron period).

• Maternal vaccination with two doses of mRNA vaccine was 

associated with a reduced risk of hospitalization for COVID, 

including for critical illness, among infants < 6 months

1. DeSilva M, et al. N Engl J Med 2022; 387(2): 187-9.

2. Halasa NB, et al. N Engl J Med 2022; 387(2): 109-19.
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SARS-CoV-2 VOC & risk of pediatric inflammatory 
multisystem syndrome

• National registry data in Germany. 

• March 2021 and April 2022. 

• 531 PIMS reported

• PIMS rate (x 10.000) decreased

• 6.19 Alpha (Mar to Aug 2021)

• 1.68 Delta (Aug 2021 to Jan 2022)

• 0.89 Omicron (Jan to Apr 2022)

Sorg AL, et al. Infection 2022. DOI: 10.1007/s15010-022-01908-6

Limitations

• Impact of COVID-19 vaccination

• Multiple episodes of PIMS not considered

Still, these data suggest that the risk for PIMS varied with the prevailing VOC GESIDA2022



Cardiovascular disease & mortality sequelae of COVID-19. UK Biobank

Raisi-Estabragh Z, et al. Heart 2022. DOI: 10.1136/heartjnl-2022-321492
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Estimated Global Proportions of Individuals With Long COVID

• Bayesian meta-regression and pooling of 54 studies and 2 

medical record databases

• Data for 1.2 million individuals (22 countries) with 

symptomatic COVID 2020-2021

• Estimation of self-reported long COVID symptom clusters 

3 months after symptomatic COVID

• Fatigue with bodily pain or mood swings

• Cognitive problems

• Respiratory problems
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Global Burden of Disease Long Covid Collaborators. JAMA 2022; 328(16): 1604-15.
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Post–COVID symptoms while correcting for symptoms 
before SARS-CoV-2 infection (Netherlands)

• Prospective observational study

• Questionnaires to >75,000 adults
• March 2020 and August 2021

• Assessing 23 somatic symptoms

• Respondents with COVID (5.5%) matched 

by age, sex, & period to COVID–neg 

controls

• The evaluation of symptom severity 

was repeated 24 times 

• Symptoms at 90-150 days attributable to COVID
• Chest pain

• Difficulties and pain with breathing

• Myalgia

• Dysgeusia or anosmia

• Tingling extremities

• Feeling alternately hot and cold

• Fatigue

• Post–COVID conditions in 1/8 people with COVID

Strengths

• First to describe post–COVID symptoms while correcting for symptoms before SARS-CoV-2 infection. 

Limitations

• Lack of good data among vaccinated people or among those infected with the newer VOCs.

Ballering AV, et al. Lancet 2022; 400(10350): 452-61
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Persistence of smell and taste dysfunction in patients with COVID

• Meta-analysis of observational studies of patients with 

COVID–associated smell and taste dysfunction.

• 18 studies with data Data from 3700 patients

• Before the emergence of Omicron

• Varied widely in methodology and setting

• Most relied on self-report
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Tan BKJ, et al. BMJ 2022; 378: e069503.
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SARS-CoV-2 is associated with 
changes in brain structure

• Longitudinal population study (UK) predating the pandemic

• MRI scans & cognitive testing

• 401 people with confirmed COVID during first 18 mo of pandemic

• with second MRI scans performed an average of 141 days 

after diagnosis

• 4% hospitalized

• 384 test-negative controls

• matched by age, sex, ethnicity, pre-COVID health status, and 

socioeconomic status

Douaud G, et al. Nature 2022; 604: 697-707.

Compared with controls, people with COVID had 

• Greater alterations in brain structure

• Greater reduction in global brain size

• More reduction in gray matter thickness in the orbitofrontal cortex and parahippocampal gyrus

• More tissue damage in regions connected to the olfactory cortex

• Greater cognitive decline 

Similar changes not seen in a small group of participants with non-COVID pneumonia between their two scansGESIDA2022



Hyperbaric oxygen therapy (HBOT) improves neurocognitive functions 

and symptoms of post-COVID: a randomized controlled trial

Design

• RCT, double-blind, sham-controlled 

Subjects

• Impaired cognition, fatigue, and pain 

• ≥ 3 months after acute COVID

Intervention

• HBOT (N=37) or sham (N=36) weekly for 8wk 

Assessment 

• Guess if they had been given HBOT or sham

• Symptom questionnaires & Cognition testing

• MRI brain scans

• Participants were unable to guess correctly.

• HBOT vs sham

• Improved cognition, fatigue, pain, & mood

• Superior brain perfusion in MRI

• Some microstructural differences indicated improved neuroplasticity

Zilberman-Itskovich S, et al. Sci Rep 2022; 12: 11252.
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Tilt Table Test

Autonomic Dysfunction in Post-Acute Sequela of COVID-19

• Prospective evaluation with tilt-table-test in patients with symptoms 

of poor exertional tolerance ± cognitive dysfunction after COVID.

• 24 patients

• mean age 40 y

• 20 ♀

• mean duration of symptoms 5.8 mo.

Jamal SM, et al. J Am Coll Cardiol 2022; 79: 2325-30.

• 23 had orthostatic intolerance on the tilt-table test. 

• 4 met criteria for postural orthostatic tachycardia syndrome (POTS)

• This small series result is consistent with underlying autonomic 

dysfunction after COVID-19. 

GESIDA2022
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High-Dose Dexamethasone in ICU Patients With 
Severe Respiratory Failure caused by COVID

Design, setting and participants

• RCT with factorial design in 19 ICUs in France

• > 500 patients with COVID-19 and hypoxemic respiratory failure

Interventions

• High-dose (16.6 mg/d) or low-dose (6 mg/d) dexamethasone. 

• Also randomized to respiratory support (nasal cannula O2, HFNO2, or CPAP)

Main outcomes

• 60 day survival.

• Time to invasive mechanical ventilation (IMV) at 28 days

Bouadma L, et al. JAMA internal medicine 2022; 182: 906-16.

Results

• 60-d survival did not differ between groups. 

• Progression to IMV was the same for all three forms of respiratory support and 
was not affected by steroid dose. 

• AEs were common but did not differ between groupsGESIDA2022



Metformin, Ivermectin, & Fluvoxamine 
for COVID (COVID-OUT Trial)

Design and participants

• Phase 3 Factorial RCT, double blind PBO controlled

• 1323 Nonhospitalized adults with COVID in 6 US sites

• Overweight or obesity 

• Enrolled within 3 d after the diagnosis 

Intervention

• Metformin (increased to 1500 mg daily) for 14 days

• Ivermectin (390 to 470 μg per kg daily) for 3 days

• Fluvoxamine (50 mg BID) for 14 days

• Placebo 

Primary outcome (composite)

• Hypoxemia, ER visit, hospitalization, or death

Results

• At 14 d 26% of participants had a primary outcome.

• No efficacy differences between groups

• No serious AEs associated with any treatment

Bramante CT, et al. N Engl J Med 2022; 387: 599-610.
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Baricitinib in patients admitted to 
hospital with COVID-1 (RECOVERY)

Abani O, et al. The Lancet 2022; 400: 359-68.

• February and December 2021

• 8156 patients hospitalized with COVID

• Randomly assigned to 

• usual care 

• usual care + open-label baricitinib (4 
mg daily for 10 d or until discharge). 

• Main outcome:  28-day mortality ITT

• At randomization, 95% of participants 
received dexamethasone and required 
respiratory support (O2, noninvasive 
ventilation, or mechanical ventilation). GESIDA2022



Meta-analysis of mortality in randomised controlled trials 
of a JAK inhibitor in patients hospitalised with COVID-19

Abani O, et al. The Lancet 2022; 400: 359-68.
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IL-6 receptor inhibitors vs. JK inhibitors in 
hospitalized patients with severe COVID-19

Randomized clinical trial 1

• 251 patients with COVID-19 & PaO2/FiO2<200

• Intervention

• Tocilizumab (n=126) plus SOC

• Baricitinib (n=125) plus SOC

• Primary outcome

• Mechanical ventilation or death by day 28

• Baricitinib was noninferior to tocilizumab 

• HR 0.83 (95% CI: 0.56 to 1.21), p=0.001 for 
noninferiority

Syst. review & meta-analysis 2

• 27 RCTs

• 13,549 patients hospitalized with 
COVID-19 treated with corticosteroids

• Baricitinib and sarilumab were 
associated with similar mortality 
reductions vs tocilizumab.

1. Karampitsakos T, et al. Clin Microbiol Infect 2022. DOI: 10.1016/j.cmi.2022.10.015

2. Albuquerque AM, et al. Clin Microbiol Infect 2022. DOI: 10.1016/j.cmi.2022.07.008
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Sabizabulin for Hospitalized Adults with Covid

• Sabizabulin is an experimental anti-cancer drug 

• Anti-inflammatory effects

• Like colchicine, binds to microtubules and disrupts 

polymerization. 

• Phase 3 RCT in hospitalized patients with COVID.

• 204 patients randomly assigned 2:1 to 

• Sabizabulin

• PLBO 

• At randomization

• 60% non-invasive ventilation/high-flow O2, 33% 

conventional O2,  7% IMV

• DEXA (83%), RDV (33%), JAK Inh (12%), tocilizumab (10%). 

Barnette KG, et al. NEJM Evidence 2022; 1(9). DOI: 10.1056/EVIDoa2200145

• Stopped early after interim analysis of 150 participants

• Mortality at day 60 : 45% PLBO vs 20% sabizabulin

• 55% relative reduction in likelihood of death.GESIDA2022
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Remdesivir for hospitalized patients with COVID-19: final results of the 
WHO Solidarity randomized trial and updated meta-analyses

WHO Solidarity Trial Consortium. Lancet 2022; 399(10339): 1941-53.
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Early Remdesivir to Prevent Progression to Severe Covid-19 
in Outpatients (PINETREE trial)

Double-blind RCT

• 562 outpatients with COVID-19

• < 7 days from symptom onset

• ≥ 1 risk factor for disease progression

Intervention

• RDV iv for 3 days (N=279)

• PLBO (N=283)

Main outcome variable

• Covid-related hospitalization or death from 

any cause by day 28

• Events: 2 (0.7%) RDV vs 15 (5.3%) PLBO
• RDV 87% lower risk than PLBO
• Acceptable safety profile

Gottlieb RL, et al. N Engl J Med 2022; 386: 305-15
GESIDA2022



Design

• International, phase 3, double-blind RCT

• 1433 adult unvaccinated outpatients

Inclusion criteria

• Mild/moderate Covid-19

• Symptoms ≤ 5 d

• ≥ 1 risk factor for disease progression

Intervention

• Molnupiravir (Four 200-mg capsules) BID for 5 d

• PLBO BID for 5 days. 

Primary efficacy endpoint

• Hospitalization or death within 29 d

• Molnupiravir was superior to PLBO 

• No safety concerns

Molnupiravir for Treatment of Covid-19 in 
Nonhospitalzed Patients (MOVe-OUT trial)

Jayk Bernal A, et al. N Engl J Med 2022; 386: 509-20.
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Design

• International, phase 3, double-blind RCT

Inclusion criteria

• Adult unvaccinated outpatients

• Mild/moderate Covid-19

• Symptoms ≤ 5 d

• ≥ 1 risk factor for disease progression

Intervention

• Nirmatrelvir/Ritonavir (300/100) BID for 5 days

• PLBO BID for 5 days

Primary efficacy endpoint

• Hospitalization or death within 28 days.

• Molnupiravir was superior to PLBO. 

• No safety concerns

Nirmatrelvir for High-Risk, Nonhospitalized 
Adults with Covid-19 (EPIC-HR Trial)

Hammond J, et al. N Engl J Med 2022; 386: 1397-408.
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RWE of NMV-r during the Omicron era in vaccinated adults

Israeli retrospective study Clalit Health Services (January – March 2022) 1

• Assessed NMV-r for patients ≥ 40 yr

• 3902 patients received NMV-r versus 105,352 who did not. 

• 80% previous immunity (vaccination, prior infection, or both).

• Among those ≥ 65, hospitalization was less likely in the treated group (HR, 0.27). 
• There was a benefit regardless of patients' previous immunity status. 

• Among those 40–64, similar hospitalization rates in the treated and untreated groups

US retrospective study TriNetX network (December 2021 and April 2022) 2

• Nonhospitalzed vaccinated adults with confirmed COVID

• Received NMV-r ≤ 5 d of diagnosis

• 1130 patients and 1130 PS-matched controls

• NMV-r was associated with a reduced likelihood of ER visits, hospitalization, or death.

• Complications and 3 overall resource utilization were also decreased

1. Arbel R, et al. N Engl J Med 2022; 387(9): 790-8.

2. Ganatra S, et al. Clin Infect Dis 2022. DOI: 10.1093/cid/ciac673
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Randomized Trial of Molnupiravir or Placebo in
Patients Hospitalized with Covid-19. MOVe-IN

Arribas JR, et al. NEJM Evidence 2022; 1(2).
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RWE of early molnupiravir or nirmatrelvir-r in hospitalized patients with COVID-19 without 
supplemental O2 on admission during omicron BA.2 wave

Design and setting

• Retrospective study in Hong Kong 

• Adults hospitalized with confirmed COVID

• Feb 26 and April 26, 2022. 

Inclusion criteria

• Admission within 3 days before or after COVID dx

• Received MPV or NMV–r

Exclusion criteria

• Hospital admission > 5 days after symptom onset

• History of oral antiviral use before admission

• Supplemental O2 on admission

• Drug-related contraindications to NMV–r use

• Severe renal or severe liver impairment 

Controls

• Matched 1:1 using propensity-score matching. 

Primary outcome

• All-cause mortality

Secondary outcomes

• Composite outcome (mortality, IMV, ICU, O2)

• Each of these individual disease progression outcomes

• Time to reach an RT-PCR cycle threshold value ≥30. 
Early initiation of antivirals for hospitalized patients with COVID-19 who 

did not initially require supplemental O2 was associated with significant 

reductions in risk of all-cause mortality and disease progression during an 

epidemic dominated by the omicron BA.2 subvariant

Wong CKH, et al. Lancet Infect Dis 2022. DOI: 10.1016/S1473-3099(22)00507-2
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Rebound of SARS-CoV-2 Infection after Nirmatrelvir–R Treatment
Description of 3 confirmed and 10 presumptive cases

Charness ME, et al. N Engl J Med 2022; 387(11): 1045-7.
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COVID-19–related ER encounters/hospitalizations 5–15 d after Paxlovid dispensation
Kaiser Permanente

MMWR 2022; 71(25) 830-833
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Casirivimab/imdevimab for prevention of  progression in 
recently infected, asymptomatic individuals

Design

• Double-blind, PLBO-controlled, RCT

• July 2020-January 2021

• Asymptomatic SARS-CoV-2 PCR+ individuals living 

with an infected household contact

• 314 randomized 1:1 to 1 dose of SC CAS/IMD (600/600 

mg) or PLBO

Primary endpoint

• Proportion of seronegative participants developing 

symptomatic COVID-19 over 28 d

Symptomatic COVID over 28 days

• 29.0% of treated with SC CAS/IMD

• 42.3% of those treated with PLBO

O'Brien MP, et al. JAMA 2022; 327(5): 432-41.
GESIDA2022



IM Tixagevimab–Cilgavimab (Evusheld®) for Prevention of Covid-19 (PROVENT)

Levin MJ, et al. N Engl J Med 2022; 386: 2188-200.
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• Sept 18, 2020, and May 22, 2021

• 9785 patients enrolled in RECOVERY were eligible 

• 32% seronegative, 54% seropositive, 14% unknown serostatus.

• Randomization

• 4839 to CAS/IMD plus usual care

• 4946 to usual care alone 
• Primary outcome 

• 28-day all-cause mortality

Casirivimab and imdevimab in patients admitted 
to hospital with COVID-19 (RECOVERY)

When all patients were considered
• CAS/IMD was associated with non-significant differences in clinical outcomes

• No differences in prespecified safety outcomes

CAS/IMD among seronegatives
• Significantly reduced 28-day mortality

• Associated with increased rate of discharge alive at 28 days

• Associated with reduced rate of progression to IMV or death

No such benefits were seen for seropositives

Abani O, et al. Lancet 2022; 399: 665-76.
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Update on circulating VOCs

Rodrigo Quiroga - @rquiroga777. Modified from Cao L, et al. https://www.biorxiv.org/content/10.1101/2022.09.15.507787v4.full.pdf
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Omicron subvariants & resistance to monoclonal antibodies
Study done with pseudovirus particles, a suitable model to investigate cell entry and its neutralization

Arora P, Lancet Infect Dis 2022. DOI: 10.1016/S1473-3099(22)00733-2

Emerging omicron sublineages are resistant to most (ie, BA.4.6, BA.2.75.2, and BJ.1) 

or all (BQ.1.1) clinically used mAbs.
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Development of Resistance-Associated Mutations After Sotrovimab Administration 
in High-risk Individuals Infected With the SARS-CoV-2 Omicron Variant

Birnie E, et al. JAMA 2022; 328: 1104-7.

• Prospective study carried out between January–February 2022 (Amsterdam)

• 18 SARS-CoV-2–infected patients at risk for disease progression
• Mean age 61

• 83% immunocompromised

• All infected with Omicron (17 with BA.1, and 1 with BA.2). 

• All received one 500-mg infusion of sotrovimab

• Nasopharyngeal swabs were collected for whole genome sequencing
• Day of infusion (day 0)

• Days 7, 28, and possible additional days. 

• Primary outcome 
• Emergence of spike protein resistance-associated mutations.

• Within 3 to 31 days after initiating therapy,
• 56% of the patients developed mutations at spike protein position E340 or P337. 

• Those with resistance-associated mutation took longer to reach viral (mean, 32 vs. 20 days). 

• Viral sequencing of Omicron in the general population revealed no strains with similar 

mutations. GESIDA2022



Vaccines

GESIDA2022



• Impact of covid-19 vaccination (largely Pfizer and Moderna)

• 48 US states (2,558 counties)

• Nearly 80% of the US population. 

• Evaluation based on 

• > 30 million cases of covid-19 

• > 400,000 deaths linked to covid-19

• Reported between December 2020 and December 2021

Effect of vaccination coverage on county covid-19 mortality

• Every 10% increase in vaccination coverage (≥1 dose)

• 8% reduction in mortality

• 7% reduction in COVID-19 incidence. 

• Effects of vaccination on mortality were similar

• During Alpha and Delta eras

• For fully and partially vaccinated individuals. 

• Effects of vaccination on COVID-19 incidence

• Less pronounced during the Delta era

Impact of covid-19 vaccines in the US (CDC)

Suthar AB, et al. BMJ 2022; 377: e069317
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Vaccine Effectiveness (2-3 doses) During Omicron Predominance

Ref C8untry Setting Vaccines VE against Infection VE against Hospitalization

[1] UK National DB 

vaccination

ChAdOx1, mRNA 2 doses limited protection 

3 doses of mRNA significantly increased 

protection

[2] US CDC data mRNA • 2 doses VE ⋍ 48% - 73% within 1 y after 2 

doses. 

• 3 doses VE >86% for the next 4 mo.

• VE < 40% After 6 mo.

[3] Denmark National DB 

vaccination

mRNA • 2 doses, VE declined over 4 mo. to 5%. 

• 3 doses, VE was also lower than VE against 

previous VOCs but without significant 

waning over the next 4 mo

• VE 85% with some waning after 3 months

[4] Singapore Adults in 

Singapore

mRNA, S-CoronaVac, 

Sinopharm BBIBP-CorV

• VE lower during Omicron

• ↓ within 6 mo. after 2 and 3 doses.

• 3 doses VE 90% for up to 6 mo. 

• No significant waning

[5] US Hospitals in 18 

states

mRNA, Ad26.COV2 • 2 doses VE = 37%

• 3 doses VE = 65%

• VE similar among immunocompromised

• mRNA > Ad26.COV2

[6] US California 

prisons

mRNA • VE 3 doses > 2 doses

• Including previously infected persons.

[7] US Veterans 

Administration

mRNA Incidence after boosting

• Rose with time among immunocompromised

• Remained low among immunocompetent 

1) NEJM 386: 1532-1546. 2) BMJ 2022. 3) PLoS Med 2022; 19: e1003992. 4) CMI 2022. 5) BMJ 2022; 379: e072065. 6) NEJM 2022; 387: 1770-82. 7) 

JAMA 2022; 328: 1427-37.
Berenguer J. Personal elaboration
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Effects of Previous Infection and Vaccination on Symptomatic Omicron Infections

Design 

• Test-negative, case-control study

• Qatar; Dec 23, 2021, through Feb  21, 2022

Strategies

• Vaccination (Pfizer-Moderna)

• Prior infection with VOCs ≠ omicron

• Prior infection + vaccination

Outcomes 

• Symptomatic omicron infection

• Severe, critical, or fatal Covid-19
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No Vaccine

2 Doses
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Altarawneh HN, et al. N Engl J Med 2022;387:21-34.

Effectiveness against symptomatic 

Omicron BA.1 infection (Pfizer)
Similar results for BA.2 and with Moderna

Effectiveness against severe, critical, or fatal disease 

• In all 5 groups

• >90% for BA.1. 

• >70% for BA.2.

• Results were comparable between Pfizer & Moderna.GESIDA2022



Protection by a 4th Dose of BNT162b2 against Omicron in Israel
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Caveat when assessing VE during Omicron predominance

• Waning of protection against severe outcomes is revealed in studies that use 
database reviews or ICD codes (“blunt instruments”). 

• Hospitalization or death in patients with a positive SARS-CoV-2 PCR test may 
not be a specific enough marker to monitor the waning of VE during a wave 
of infection. 

• Fact that became apparent when hospitals were inundated with SARS-
CoV-2–positive patients admitted for reasons other than COVID-19 
pneumonia during Omicron surges. 
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Bivalent Omicron-Containing Booster Vaccine against Covid-19
mRNA-1273.214 vs mRNA-1273 vaccines

• Ongoing, open-label, phase 2–3 trial

• Safety and immunogenicity of an 

omicron-specific booster vaccine

• Persons fully vaccinated against Covid-19.

The bivalent mRNA vaccine 

• Superior in eliciting a neutralizing Ab 

response against the omicron variant

• Similar safety and reactogenicity profile 

to monovalent mRNA vaccine 

Chalkias S, et al. N Engl J Med 2022; 387: 1279-91.

Limitations

• The trial was not randomized.

• Short follow-up

• Not designed to evaluate vaccine effectiveness.
GESIDA2022
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• Kaiser Permanente, UNC Chapel Hill, VACS

• 113,994 patients fully vaccinated prior to June 30, 2021

• 33,029 PWH 

• 80,965 PWoH

• Matched on date of full vaccination, age, race and 

ethnicity, and sex

• Vaccines: mRNA-1273 (93%), Ad26.COV2.5 (7%)

• Censoring date: December 31, 2021,

• Likelihood of breakthrough infection was higher in PWH, 

regardless of vaccine type,

• Among PWH, those with CD4 counts ≥500 cells/µL had 

lower risk for breakthrough infection. 

Postvaccination Breakthrough COVID-19 
Among Adults With HIV in the US

Coburn SB, JAMA Netw Open 2022; 5: e2215934
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