Effect of Remdesivir on Post-COVID Conditions Among Individuals Hospitalized With COVID-19 by Age
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Introduction Results

Conclusions

» Post-COVID conditions (PCC), also referred to as long COVID, + Of the 3,661,303 individuals hospitalized for any reason during the study period, 52,006 patients . .. . .
Table 2. Incidence of Individual Possible PCC-related Symptoms and Diagnoses
_ _ _ are part of a persistent, multisystemic set of symptoms occurring had acute COVID-19 and met the inclusion criteria (Figure 1) Arone Pationts Hosol talize(lulj With GOVID.19. Stratifie d)I,o pA o g
 RDYV treatment V\_/as associated with a red_uced risk of after COVID-19’ — 5210 (10%) patients in the full cohort had <90 days of follow-up 9 P ’ Y A9 -
symptoms and diagnoses related to possible PCC after * The Centers for Disease Control and Prevention reported a PCC » There were 33,578 (65%) patients aged <65 years and 18,428 (35%) patients aged 265 years, Aged <65 y Aged 265y
COVID-19 nh italization i tient d <65 and =265 prevalence of 6% among all US adults as of June 2023, with a lower of whom 12,145 (36%) and 5019 (27%), respectively, received RDV treatment . . REUE 7 U [HEIE VRS RELE [ UL e PeEe e
) Ospitalization In patients age and =obo years long COVID prevalence among the youngest (18-29 years) and the | | | Symptom/Diagnosis (95% ClI) (95% ClI)
. _ | : oldest (260 years) age groupsz; however, the association of age with Fiaure 1. Studv Patients Taste disturbance/dysgeusia/ageusia | 27 0.1 (0.08-0.16) 14 0.1 (0.06-0.17)
More PCC-related symptoms and diagnoses were impacted an increased risk of long COVID is not conclusively confirmed in ? d Smell disturbance/anosmia 40 0.2 (0.12-0.22) 10 0.1 (0.04-0.14)
. g y _ o Kev inclusion criteria:
by RDV treatment, and the effect size tended to be stronger, the literature? e e npesizy e Dysautonomia 35 0.1 (0.10-0.20) 16 0.1(0.07-0.19)
In the younger age group * PCC include a wide range of respiratory, cardiovascular, neurologic, N = 3,661,303 . COVID-19 diagnosis (ICD-10 U07.1) Muscle pain/myalgia 1042 4.3 (4.03-4.55) 217 2.1(1.83-2.32)
. _ _ _ _ digestive, and other general symptoms, such as fatigue and joint ‘ during inpatient hospitalization Headache 1157 4.8 (4.49-5.04) 422 3.1 (2.86-3.46)
e The majorlty of patlents In both dge groups did not recelive RDV, pain, which may persist for years after SARS-CoV-2 infection'2# ‘ Key exclusion criteria: Diarrhea 1506 6.2 (5.91-6.54) 679 5.1 (4.73-5.49)
indicating a missed opportunity for treatment of acute COVID-19 - Remdesivir (RDV) is an intravenous antiviral approved for the T TR ° :quita"zag%nocglgadg_ " Ischemic heart disease 1323 5.5 (5.17-5.76) 1223 9.3 (8.81-9.86)
: : : : treatment of COVID-19 in nonhospitalized patients at high risk of 'giote pa’len’ Soho T EVIAENES O LV IUm S Tbarien Thromboembolic disease 2187 9.2 (8.79-9.56) 1292 9.9 (9.37-10.45)
and pOtentlal preventlon of Iong-term Sequelae of infection progression to severe disease and in hospitalized patients®® : 5|2’006 . Bzngf 'F'fs\t}"g‘ri‘;?fg iﬁeRci\éoErtU:ntry date Cough 2414 10.1 (9.70-10.50) 1314 10.0 (9.48-10.57)
« Long COVID is heterogenous, comprising varied symptoms  The effect of RDV on subsequent outcomes associated with PCC is | - Diagnosis of PCC (ICD-10 U09.9) Cerebrovascular disease 2350 9.9 (9.48-10.28) 2873 23.0 (22.22-23.90)
dg dit; The | J COVID ? J that y g unknown. Of particular interest are RDV'’s effects stratified by age, Aged 265y prior to the cohort entry date Chest pain 4978 21.5 (20.93-22.13) 2219 17.3 (16.55-17.98)
dana conalitions. | e ong outcomes tna We.re |ag.noses which is a predictor of general outcomes in patients hospitalized n= 18428 + Clinical trial participation at any time Cognitive dysfunction 2975 12.6 (12.13-13.04) 1624 39.3 (38.23-40.50)
(eg, nel_lr(_)psycmat”c features) tended to be associated with with COVID-19"% ey g b Joint pain/arthralgia 5444 23.7 (23.09-24.35) 2851 225 (21.71-23.36)
remdesivir more often than outcomes that were symptoms — e m— = Fatigue 5164| 224 (21.83-2305)  |3598| 292 (28.24-30.14)
(eg fatigue) O b - e CtiV e ERTEVEE | n = 21433 n = 5019 n = 13409 Dyspneal/breathlessness 5923 26.1 (25.42-26.74) 3146 25.1 (24.27-26.03)
’ j ROV exposure was measured on Day 1 or 2 of hospialization Neuropsychiatric features 11,719 58.0 (56.93-59.03) 5899 52.3 (50.96-53.62)
- o T he eff f RDV ' VID-1 = .
P I a I n La n g u ag e S u m m a ry i”cr),:SSf ?)Sr;mst:]eeir?cicejce;tnge of pér(e;?:g;[gtjd: rmgtgrc;u;ear(])(? dia nc?ses « Baseline demographic and disease characteristics were similar in the RDV and no RDV
in patients aged <65 and 265 years hosp)i/talf)zed with COVSIJD-19 - treatment groups in both age groups, except a higher percentage of patients in the RDV group Figure 2. Association of RDV With Possible PCC-related Symptoms and Diagnoses,
the United States received corticosteroids, immunomodulators, and/or convalescent plasma on Day 1 or 2 of Stratified by Age®
People who had COVID-19 may have ongoing health hospitalization (Table 1) A Aged <65 y (n = 33,576)
problems that last for weeks, months, Oor years after Table 1. Baseline Demographic and Disease Characteristics HR (95% C)
Infection with SARS-COV—Z, the virus that causes Aged <65y Aged 265 y Any PCC symptom/diagnosis - - 0.90 (0.86-0.93)
Cognitive dysfunction —@— : 0.71 (0.64-0.80)
-— N RDV N RDV erebrovascular disease : . .00-U.
COVID-19. These_ health p“rOblemS are r”eferred to as  Data for this retrospective cohort study were obtained from the Characteristic GERPALLN (n =°21,433) (n=5019) [{§ =°13,409) h?eur:psychiat:icfiatures e i 05 Eg?ggg?;
post-COVID conditions or “long COVID.” Some examples HealthVerity database, which provides hospital chargemaster data Age, y, mean (SD) 50 (11.7) | 48(13.3) | 76(9.4) | 78(10.0) Thromboembolic dissass e 083 (074094
: : iInked to closed claims - = 88 (0.81-0.
of long COVID symptoms include tiredness, cough, n Sex, n (%) < houest pain > e
e - + Individuals aged 212 years hospitalized for 2 days with COVID-19 Female 5864 (48) | 10,566 (49) | 2573 (51) | 7519 (56) D e — 082 (0.70:096)
shortnesg c_>f breath, dlfflculty_ concentrating, loss of taste between May 1, 2020, and September 30, 2021, were included o 5281 (52) | 10.867 (51) | 2446 (@9) | 5890 (2a) Dysaonoms . —i 0301509
or smell, jOIﬂt and muscle pain, heart problems, blood « RDV exposure was measured on Day 1 or 2 of hospitalization Region, n (%) Smell disturbanc.e/anos?n?a — . o/  190(0.86-4.21)
C|0tS, and digestive iSSUGS, such as diarrhea. This poster « Symptoms and diagnoses associated with PCC that occurred Northeast 2398 (20) | 3690 (17) | 1269 (25) | 3170 (24) Tastedisturbancggjggeeﬁz;gf;ngﬁgz : o | i' ' : Sigg Egﬁgjii?;
: 90 to 270 days post hospitalization were captured using International West 3100 (26) | 5854 (27) | 1230 (25) | 3191 (24) Dyspnealbreathlessness —o— 1.01 (0.95-1.08)
reports the results 01:- 2 Stu_dy that used hospital _ Classification of Diseases, Tenth Revision codes and included: Midwest 659 (5) 1836 (9) 498 (10) | 1558 (12) o pam/artrc]:rci%ﬁ e 097 28231;85
Char_gema_ster data (ie, a I_|st of charges_ for hospital — Cognitive dysfunction _ Fatigue ot 575 @0 TT005 @ | 2001 @o) | 547 a1 - - i - )
SeerCeS) linked to health insurance claims to assess the — Cerebrovascular disease — Smell disturbance/anosmia Other 1 (<1) 2 (<1) 1 (<1) 3 (<1) .
" . s . . . . > =
effect of remdesivir, an antiviral medication used to treat — Neuropsychiatric features — Muscle pain/myalgia H;%hesptlelyeltqf oxygze/n) support status on Days 1 and 2 Aged 265y (n = 18,420)
. . . : : of hospitalization, n (% i ; i
people hospitalized with acute COVID-19, on the later — Diarrhea o — E:geegggggzﬁé Room air 7702 (63) | 15,809 (74) | 3142 (63) | 9665 (72) HR (95% C)
development of long COVID symptoms. The effects of — Thromboembolic disease Low flow 2526 (21) | 3135(15) | 1192 (24) | 2426 (18) Any PCC symplomdiagnosis T 090066099
- : — Chest pain — Dyspnea/breathlessness High fl 1426 (12 1588 (7 532 (11 946 (7 Cerebr%vasculgrdisease — e | 0.83 (0.75-0.93)
remdesivir were analyzed in 2 age groups: people aged . | _ Jaint 0 - 'gh flow (12) () . (7) NS s o | 089 (0.650.96
Joint pain/arthralgia - psy , ( )
o — Ischemic heart disease P 9 Invasive 491 (4) 901 (4) 153 (3) 372 (3) Diarrhea — o . 0.76 (0.61-0.95
<65 and 265 years. The study found that remdesivir x = 0.791.07)
— y ' : y — Headache — Cough ICU admission on Day 1 or 2 of hospitalization, n (%) 6112 (50) | 9881 (46) | 2496 (50) | 6732 (50) Thfomboembogig':te;;ﬁ SR 8-25 Eg-;g:g-gg
treatment IOwered the r|Sk Of IOng COVID Sym ptOmS — Dysautonomia Medication use on Day 1 or 2 of hospitalization, n (%) Ischemic heart disease | o | 0.97 (0.82-1.13)
. . . . . : Headache : @ — 0.82 (0.62-1.09)
after hospltallzat|on for COVID-19 in both age groups.  Follow-up began 2 days after hospital admission and continued CO“'COSte_rO'ij_’ 1,588 (95) | 11,113 (52) | 4709 (94) | 6439 (45) Dysautgggg“ljz —e E o Egg;ggg;
until 1 of the following occurred: PCC-related symptom/diagnosis, Protease inhibitors 27 (<1) 83 (<1) 9 (<1) 30 (<1) Smell disturbance/anosmia o /7 1.41(0.31-4.00)
disenrollment of insurance, death, or maximum follow-up time of Immunomodulators 1105 (9) 372 (2) 285 (6) 98 (1) e dicturbano e pain/myalgia Y . ) oot )
268 days was reached Convalescent plasma 1387 (11) 368 (2) 683 (14) 292 (2) O e renrontt e . e 09et a6
References: 1. Centers for Disease Control and Prevention. Long COVID or post-COVID conditions. Accessed January 24, 2024. . : £ : 4 i at Anti lant 1904 (16 5592 (26 1290 (26 5100 (38 Joint pain/arthralgia —&— 0.99 (0.90-1.10)
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html. 2. Ford ND, et al. MMWR Morb Mortal Wkly Rep. énaIySIS was stratified by age at time of hospitalization (<65 vs o inte:ivlf:eau?: RDaVTe:desivir_ o) (20) (20) (59) Cough | | ! | ® | | 1.08 (0.94-1.26)
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« Cox proportional hazards models used inverse probability of
treatment weighting (IPTW) to calculate hazard ratios (HRs) with
95% Cls for individual PCC-related symptoms/diagnoses and
a composite of any PCC-related symptom/diagnosis in patients
hospitalized with COVID-19 who received 21 administration of RDV
within the first 2 days of hospitalization versus comparators who did
not receive RDV

— |IPTW adjusted for age, sex, geographic region, pre-existing
PCC-related symptoms/diagnoses, COVID-19 disease severity
during the first 2 days of hospitalization (oxygen support level,
intensive care unit admission, and other treatments), and
baseline comorbidities and conditions

* Individuals without 290 days of follow-up still contributed person-time
up to their day of censoring

« Sensitivity analysis was conducted using IPTW in patients with
=290 days of follow-up after cohort entry date

in this study, was neuropsychiatric features, with an incidence rate per 100 person-years of
58.0 (95% Cl, 56.93-59.03) in patients aged <65 years and 52.3 (95% CI, 50.96-53.62) in

patients aged =265 years (Table 2)

« RDV treatment during the first 2 days of hospitalization (vs no RDV treatment during the first
2 days of hospitalization) was associated with lower relative hazards for any PCC symptom/
diagnosis in patients aged <65 years (HR, 0.90 [95% CI, 0.86-0.93]; Figure 2A) and in
patients aged 265 years (HR, 0.90 [95% CI, 0.86-0.95]; Figure 2B)

« RDV was associated with lower hazards for 8/16 individual possible PCC-related symptoms/
diagnoses in the <65 years age group (Figure 2A) and 6/16 individual possible PCC-related
symptoms/diagnoses in the 265 years age group (Figure 2B)

* |n the sensitivity analysis among patients with 290 days of follow-up, a benefit of RDV on
prevention of any symptom was observed in both age groups, with lower hazards for
9/16 individual PCC-related symptoms/diagnoses in the <65 years age group and
5/16 individual PCC-related symptoms/diagnoses in the 265 years age group

* In the sensitivity analysis for the <65 years age group, lower hazards were also observed for
ischemic heart disease and fatigue but not for dysautonomia; in the 265 years age group,

a lower hazard was not observed for chest pain

« This analysis utilized hospital chargemaster and medical claims data and therefore may only
be generalizable to patients who are insured and who seek medical care

Certain variables related to COVID-19 infection were not available, including the onset of
symptoms relative to hospitalization

Incidence of PCC-related symptoms/diagnoses may be underestimated since individuals
with <90 days of follow-up contributed person-time but only events that occurred between
90 and 270 days were included in the analysis

The PCC-related symptoms/diagnoses evaluated are not specific to PCC and may be caused
by other conditions. Individuals may also have had these conditions at baseline. However,

we expect nondifferential misclassification between RDV-treated and untreated groups, and
sensitivity analyses excluding patients with PCC symptoms/diagnoses at baseline found

31st Conference on Retroviruses and Opportunistic Infections (CROI); March 3-6, 2024; Denver, CO, USA

similar associations




