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Part 1 — Analysis Scripts

5 R files



CoxRegression/cox_final_primary.R

HHHBHHBHHBHH BB R H BB R R H R R R R R R R R H R
# This file docunents code that conducts a cal endar-tine-based Cox regression

# anal ysis for CoVPN 3008 Ubuntu Study (ML8 Final Analysis)

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Input: adtte_shuffl ed.sas7bdat

# Qutput: prinmary_conparison_results.csv

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Load packages

I'i brary(dplyr)

library(survival)

i brary(splines)

I'i brary(haven)

library(lubridate)

HHHBHHBHH BB R R R R R R R R R R R R R R R R
# Set the directory and | oad the dataset

dt = read_sas(' adtte.sas7bdat")

dt1l = read. csv(' ADTTE. csv')

dt _adsl = read_sas(' adsl.sas7bdat"')

dt _rscov = dt_adsl %%
dpl yr::sel ect (SUBJI D, RSCOV2Mb)

dt = nmerge(dt, dt_rscov, by = 'SUBJID)
HHHH R R R R R R R R R R
# Primary analysis |

# Anal ysis cohort: RMBFL == 'Y’
# ADJ
dt1l_adj = dt %%
filter(RVBFL == "Y') %%
filter(!is.na(AGRP1IN)) %%
filter( PARAMCD == ' AJ14ML8') %% # n = 3988 = 2014 Bi + 1974 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), time_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, tinme_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mut at e(s = pasteO(AGRP1IN, "_", REG ON))

ml_adj = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2M6 + strata(s),
data = dt1l_adj)

# CDC
dtl _cdc = dt %%
filter(RVMBFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter( PARAMCD == ' CD14ML8') %% # n = 3988 = 2014 Bi + 1974 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tinme_origin, units = 'days')),

tstop = as.nuneric(difftinme(ADT, tine_origin, units = 'days')),

eventlind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nmRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
nmutate(s = paste0(AGRPIN, "_", REG ON))

ml_cdc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2Mb + strata(s),
data = dt1_cdc)



CoxRegression/cox_final_primary.R (cont.)

dt1l_cdc_hybrid = dt1_cdc %%
filter(SCOV2M6 == ' Hybrid immunity"')

ml_cdc_hybrid = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2M6 + strata(s),
data = dt1_cdc_hybrid)

dt1l cdc_vac = dtl_cdc %%
filter(SCOV2M6 == 'Vaccine inmunity')

ml_cdc_vac = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
strata(s),
data = dt1l_cdc_vac)

# CDC

dt1 _cdc_hybrid_vs_vaccine = dt %%
filter(RVBFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter(PARA == 'CD14ML8') %% # n = 3988 = 2014 Bi + 1974 Nbno
filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
filter( TRTO3A == ' Monoval ent (nRNA 1273)') %%

mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), time_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, tinme_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(SCOV2M6 == 'Hybrid imunity', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mut at e(s = pasteO(AGRP1IN, "_", REG ON))

coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2Mb + strata(s),
data = dt1_cdc_hybrid_vs_vacci ne)

dt1_cdc_hybrid_vs_vaccine = dt %%

filter(RVBFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%

filter( PARAMCD == ' CD14ML8') %% # n = 3988 = 2014 Bi + 1974 Mbno
filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
#filter (TRTO3A == 'Bival ent (nRNA 1273.222)') %%

nmutate(time_origin = mn(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tine_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, time_origin, units = 'days')),
eventind = 1 - CNSR,
A dich = ifel se(RSCOV2M6 == 'Positive', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
nmutate(s = paste0(AGRPIN, "_", REG ON))

coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + strata(s),
data = dt1_cdc_hybrid_vs_vacci ne)

dt1 cdc_hybrid_vs_vaccine = dt %%

filter(RVMBFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%

filter( PARAMCD == ' CD14ML8') %% # n = 3988 = 2014 Bi + 1974 Mono
filter(!'is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
filter( TRTO3A == 'Bival ent (nRNA 1273.222)') %%

mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tinme_origin, units = 'days')),

tstop = as.nuneric(difftinme(ADT, tine_origin, units = 'days')),

eventlind = 1 - CNSR,

A dich = ifel se(SCOvV2M5 == 'Hybrid immunity', 1, 0)) %%# A= 1if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +



CoxRegression/cox_final_primary.R (cont.)

TBMBFL + RSCOV2Mb + strata(s),
data = dt1_cdc_hybrid_vs_vacci ne)

HAHBHHBHHBHHBHH BB R R H R R H R H R R R R R H AR
# Primary analysis 11
# A subset of RVM6 who were PP in both parts

# Anal ysis cohort: RWFL == "Y' & PPROTFL == "Y'
# ADJ
dt2_adj = dt %%
filter(RWWFL == "Y' & PPROTFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter( PARAMCD == ' AJ14ML8') %% # n = 3963 = 2002 Bi + 1961 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tinme_origin, units = 'days')),
tstop = as.nuneric(difftinme(ADT, tine_origin, units = 'days')),
eventlind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nmRNA 1273.222)', 1, 0)) %%# A =1 if bivalent

filter(tstop > tstart) %%
nmutate(s = paste0(AGRPIN, "_", REG ON))

n2_adj = coxph(Surv(tstart, tstop, eventlind) ~ A dich + SEX +
TBMBFL + RSCOV2MB + strata(s),
data = dt2_adj)

# CDC
dt2_cdc = dt %%
filter(RMBFL == 'Y" & PPROTFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter( PARAMCD == ' CD14ML8"') %% # n = 3963 = 2002 Bi + 1961 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tinme_origin, units = 'days')),
tstop = as.nuneric(difftine(ADT, tine_origin, units = 'days')),
eventlind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nmRNA 1273.222)', 1, 0)) %%# A =1 if bivalent

filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

n2_cdc = coxph(Surv(tstart, tstop, eventlind) ~ A dich + SEX +
TBMBFL + RSCOV2MB + strata(s),
data = dt2_cdc)

dt2_cdc_hybrid = dt2_cdc %%
filter(SCOV2M6 == ' Hybrid immunity"')

m2_cdc_hybrid = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2M6 + strata(s),
data = dt2_cdc_hybrid)

dt2_cdc_vac = dt2_cdc %%
filter(SCOV2M6 == 'Vaccine inmunity')

n2_cdc_vac = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
strata(s),
data = dt2_cdc_vac)

HHHBHHBHHBHH BB R H B H B R H R R R H R R R R R H R H R
# Collect all primary conparison results and out put
print_p_val <- function(p_val) ifelse(p_val < 0.001, '< .001',
round(p_val, 3))
print_res <- function(nd)
return(c(round(sumuary(nd)$conf.int['A dich', c('exp(coef)', '"lower .95, 'upper .95)],
print_p_val (sunmary(nd) $coefficients['A dich', 5])))

2),



CoxRegression/cox_final_primary.R (cont.)

res_primary_conparison = rbind(
print_res(ml_adj), # Primary |, AJ14ML8
print_res(nl_cdc), # Primary |, CD14ML8
print_res(nml_cdc_hybrid),
print_res(ml_cdc_vac),
print_res(n2_adj), # Primary I, AJ14ML8
print_res(n2_cdc), # Primary I, CD14ML8
print_res(n2_cdc_hybrid),
print_res(n2_cdc_vac))

rownanes(res_pri mary_conpari son) c('Primary |, AJ14M18',

|
"Primary |, CD14ML8',
|

"Primary |, CD14ML8, Hybrid',
"Primary |, CD14ML8, Vaccine',
"Primary |1, AJ14M8',

"Primary |1, CD14ML8',

"Primary |1, CD14ML8, Hybrid',
"Primary Il, CD14ML8, Vaccine')

col nanes(res_primary_conpari son) c('"HR, 'Low, 'Hi gh', 'P-value')

# Wite to dir: results/primary_conparison_results.csv
wite.csv(res_primary_conparison, './results/primary_conparison_results.csv')



CoxRegression/cox_final_primary_anyinf.R

HHHBHHBHHBHH BB R H BB R R H R R R R R R R R H R
# This file docunents code that conducts a cal endar-tine-based Cox regression

# anal ysis for CoVPN 3008 Ubuntu Study (ML8 Final Analysis)

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Input: adtte_shuffl ed.sas7bdat

# Qutput: anyinf_results.csv

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Load packages

I'i brary(dplyr)

library(survival)

i brary(splines)

I'i brary(haven)

library(lubridate)

HHHBHHBHH BB R R R R R R R R R R R R R R R R
# Set the directory and | oad the dataset

dt = read.csv(' ADTTE. csv')

dt _adsl = read_sas(' adsl.sas7bdat"')

dt _rscov = dt_adsl %%
dpl yr::sel ect (SUBJI D, RSCOV2Mb)

dt = nmerge(dt, dt_rscov, by = 'SUBJID)
HHHH A
# Prinmary analysis |

# Anal ysis cohort: RWBFL == "Y'
# ANYI NF
dt1l_subc = dt %%
filter(RWFL == "Y') %%
filter(!is.na(AGRP1IN)) %%
filter(PARAMCD == "ANYINF') %% # n = 3988 = 2014 Bi + 1974 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
nmut at e( TRO3SDT = as. Dat e( TRO3SDT) ,
STARTDT = as. Dat e( STARTDT),
ADT = as. Date(ADT)) %%
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT, time_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, tine_origin, units = 'days')),

eventlind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bivalent (nmRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

ml_subc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2Mb + strata(s),
data = dt1_subc)

dt1 _subc_hybrid = dt1_subc %%
filter(SCOV2M6 == ' Hybrid immunity"')

ml_subc_hybrid = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
TBMBFL + RSCOV2M6 + strata(s),
data = dt1_subc_hybrid)

dt1l subc_vac = dt1l_subc %%
filter(SCOV2M6 == 'Vaccine inmunity')

ml_subc_vac = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
strata(s),
data = dt1_subc_vac)

#PLWOH
dt1 _subc_PLWH = dt1_subc %%



CoxRegression/cox_final_primary_anyinf.R (cont.)
filter (AGRPIN == 3 | AGRPIN == 4)

ml_subc_PLWH = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX + RSCOV2M5 +
strata(s),
data = dt1_subc_PLWH)

#PLWH
dt1l _subc_PLWH = dt1_subc %%
filter(AGRPIN == 1 | AGRPIN == 2)

ml_subc_PLWH = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
TBMBFL + RSCOV2Mb6 + CD4B2GR1 + HI VDETBL2 +strata(s),
data = dt1_subc_PLWH)

HAHBHHBHHBHHBHH BB R R H R R H R R R R H AR
# Primary anal ysis 11
# A subset of RVM6 who were PP in both parts

# Anal ysis cohort: RWFL == "Y' & PPROTFL == "Y'

# CDC

dt2_subc = dt %%
filter(RMBFL == 'Y' & PPROTFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter( PARAMCD == "ANYINF') %% # n = 3988 = 2014 Bi + 1974 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mut at e( TRO3SDT = as. Dat e( TRO3SDT) ,
STARTDT = as. Dat e( STARTDT),
ADT = as.Date(ADT)) %%
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT, tinme_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, tinme_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mut at e(s = pasteO(AGRPIN, "_", REG ON))

nm2_subc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2Mb + strata(s),
data = dt2_subc)

dt 2_subc_hybrid = dt2_subc %%
filter(SCOV2M6 == 'Hybrid i mmunity')

n2_subc_hybrid = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2MB + strata(s),
data = dt2_subc_hybrid)

dt2_subc_vac = dt2_subc %%
filter(SCOV2M6 == 'Vaccine inmunity')

nm2_subc_vac = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
strata(s),
data = dt2_subc_vac)

#PLWOH
dt 2_subc_PLWH = dt2_subc %%
filter (AGRPIN == 3 | AGRPIN == 4)

n2_subc_PLWH = coxph(Surv(tstart, tstop, eventlind) ~ A dich + SEX + RSCOV2M5 +
strata(s),
data = dt2_subc_PLWH)

#PLWH
dt 2_subc_PLWH = dt 2_subc %%



CoxRegression/cox_final_primary_anyinf.R (cont.)
filter (AGRPIN == 1 | AGRPIN == 2)

m2_subc_PLWH = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
TBMBFL + RSCOV2Mb6 + CD4B2GR1 + HI VDETBL2 +strata(s),
data = dt2_subc_PLW)

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Collect all primary conparison results and out put
print_p_val <- function(p_val) ifelse(p_val < 0.001, '< .001',
round(p_val, 3))
print_res <- function(nd)
return(c(round(sumuary(nd)$conf.int['A dich', c('exp(coef)', "lower .95, 'upper .95)],
print_p_val (sunmary(nd) $coefficients['A dich', 5])))

res_primary_conparison = rhbind(
print_res(nl_subc), # ANYINF FMb
print_res(ml_subc_hybrid),
print_res(ml_subc_vac),
print_res(nml_subc_PLWH),
print_res(ml_subc_PLWH),
print_res(n2_subc), # ANYINF PP
print_res(nR_subc_hybrid),
print_res(n2_subc_vac),
print_res(n2_subc_PLWH),
print_res(nm2_subc_PLWH))

rownanes(res_primary_conparison) = c('FM5, ANYI NF ,
"FMB, ANYINF, Hybrid',
"FMB, ANYI NF, Vaccine',
"FMB, ANYI NF, PLWH ,
"FMB, ANYINF, PLVWH ,
" PP, ANYI NF',
"PP, ANYINF, Hybrid',
" PP, ANYINF, Vaccine',
" PP, ANYINF, PLVWH ,
"PP, ANYINF, PLWH )

col names(res_primary_conparison) = ¢c('HR, 'Low, 'H gh', 'P-value')

# Wite to dir: results/primary_conpari son_results.csv
wite.csv(res_primary_conparison, './results/anyinf_results.csv')

2),



CoxRegression/cox_final_primary_subc.R

HHHBHHBHHBHH BB R H BB R R H R R R R R R R R H R
# This file docunents code that conducts a cal endar-tine-based Cox regression

# anal ysis for CoVPN 3008 Ubuntu Study (ML8 Final Analysis)

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Input: adtte_shuffl ed.sas7bdat

# Qutput: asynp_results.csv

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Load packages

I'i brary(dplyr)

library(survival)

i brary(splines)

I'i brary(haven)

library(lubridate)

HHHBHHBHH BB R R R R R R R R R R R R R R R R
# Set the directory and | oad the dataset

dt = read.csv(' ADTTE. csv')

dt _adsl = read_sas(' adsl.sas7bdat"')

dt _rscov = dt_adsl %%
dpl yr::sel ect (SUBJI D, RSCOV2Mb)

dt = nmerge(dt, dt_rscov, by = 'SUBJID)

HHHH A
# Prinmary analysis |

# Anal ysis cohort: RWBFL == "Y'

# Subclini cal
dt1l_subc = dt %%

filter(RVBFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter( PARAMCD == 'SUBCINF') %% # n = 3988 = 2014 Bi + 1974 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
nmut at e( TRO3SDT = as. Dat e( TRO3SDT) ,
STARTDT = as. Dat e( STARTDT),
ADT = as. Date(ADT)) %%
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT, time_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, tine_origin, units = 'days')),

eventlind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bivalent (nmRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

ml_subc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2Mb + strata(s),
data = dt1_subc)

dt1 _subc_hybrid = dt1_subc %%
filter(SCOV2M6 == ' Hybrid immunity"')

ml_subc_hybrid = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
TBMBFL + RSCOV2M6 + strata(s),
data = dt1_subc_hybrid)

dt1l subc_vac = dt1l_subc %%
filter(SCOV2M6 == 'Vaccine inmunity')

ml_subc_vac = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
strata(s),
data = dt1_subc_vac)

#PLWOH
dt1 _subc_PLWH = dt1_subc %%



CoxRegression/cox_final_primary_subc.R (cont.)
filter (AGRPIN == 3 | AGRPIN == 4)

ml_subc_PLWH = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX + RSCOV2M5 +
strata(s),
data = dt1_subc_PLWH)

#PLWH
dt1l _subc_PLWH = dt1_subc %%
filter(AGRPIN == 1 | AGRPIN == 2)

ml_subc_PLWH = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
TBMBFL + RSCOV2Mb6 + CD4B2GR1 + HI VDETBL2 +strata(s),
data = dt1_subc_PLWH)

HAHBHHBHHBHHBHH BB R R H R R H R R R R H AR
# Primary anal ysis 11
# A subset of RVM6 who were PP in both parts

# Anal ysis cohort: RWFL == "Y' & PPROTFL == "Y'
# CDC
dt2_subc = dt %%
filter(RMBFL == 'Y' & PPROTFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter(PARAMCD == 'SUBCINF') %% # n = 3988 = 2014 Bi + 1974 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mut at e( TRO3SDT = as. Dat e( TRO3SDT) ,
STARTDT = as. Dat e( STARTDT),
ADT = as.Date(ADT)) %%
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT, tinme_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, tinme_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mut at e(s = pasteO(AGRPIN, "_", REG ON))

nm2_subc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2Mb + strata(s),
data = dt2_subc)

dt 2_subc_hybrid = dt2_subc %%
filter(SCOV2M6 == 'Hybrid i mmunity')

n2_subc_hybrid = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2MB + strata(s),
data = dt2_subc_hybrid)

dt2_subc_vac = dt2_subc %%
filter(SCOV2M6 == 'Vaccine inmunity')

nm2_subc_vac = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
strata(s),
data = dt2_subc_vac)

#PLWOH
dt 2_subc_PLWH = dt2_subc %%
filter (AGRPIN == 3 | AGRPIN == 4)

n2_subc_PLWH = coxph(Surv(tstart, tstop, eventlind) ~ A dich + SEX + RSCOV2M5 +
strata(s),
data = dt2_subc_PLWH)

#PLWH
dt 2_subc_PLWH = dt 2_subc %%



CoxRegression/cox_final_primary_subc.R (cont.)
filter (AGRPIN == 1 | AGRPIN == 2)

m2_subc_PLWH = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
TBMBFL + RSCOV2Mb6 + CD4B2GR1 + HI VDETBL2 +strata(s),
data = dt2_subc_PLW)

HHHBHHBHHBHHBHH AR H B H AR H R R R R R R R H R H R
# Collect all primary conparison results and out put
print_p_val <- function(p_val) ifelse(p_val < 0.001, '< .001',
round(p_val, 3))
print_res <- function(nd)
return(c(round(sumuary(nd)$conf.int['A dich', c('exp(coef)', "lower .95, 'upper .95)],
print_p_val (sunmary(nd) $coefficients['A dich', 5])))

res_primary_conparison = rhbind(
print_res(nl_subc), # Subclinical FM
print_res(ml_subc_hybrid),
print_res(ml_subc_vac),
print_res(nml_subc_PLWH),
print_res(ml_subc_PLWH),
print_res(n2_subc), # Subclinical PP
print_res(nR_subc_hybrid),
print_res(n2_subc_vac),
print_res(n2_subc_PLWH),
print_res(nm2_subc_PLWH))

rownanes(res_primary_conparison) = c('FMs, Subclinical'’
"FMB, Subclinical, Hybrid',
"FMB, Subclinical, Vaccine',
' FM6, Subclinical, PLWH ,
"FMB, Subclinical, PLWH,
"PP, Subclinical"',
"PP, Subclinical, Hybrid,
" PP, Subclinical, Vaccine',
"PP, Subclinical, PLWH ,
"PP, Subclinical, PLWH)

col names(res_primary_conparison) = ¢c('HR, 'Low, 'H gh', 'P-value')

# Wite to dir: results/primary_conpari son_results.csv
wite.csv(res_primary_conparison, './results/asynp_results.csv')

2),



CoxRegression/cox_final_secondary.R

HHEHHE BRI SRS HEHH RO B
# This file docunents code that conducts a cal endar-tine-based Cox regression
# anal ysis for CoVPN 3008 Ubuntu Study (ML8 Final Analysis).
# The analysis in this file considers the foll owi ng secondary anal yses:
1. Conparing CDC and COVE endpoints (AJ1ML8/ CD1ML8) anpbng nonoval ent and bival ent ppts in RVB
3. Conparing CDC and COVE endpoints (AJ14ML8/ CD14ML8) anpbng nonoval ent and
bi val ent ppts in PLWH PLWH ppts in RVB
4. Conparing CDC and COVE endpoints (AJ1ML8/ CD1ML8) anpbng nonoval ent and
bi val ent ppts in PLWH PLWH ppts in RVB
5. Conparing CDC and COVE endpoints (AJ14ML8/ CD14ML8) anpbng nonoval ent and
bi val ent ppts in PLWH PLWH ppts in FPP

H O HHHHH

# Note

# A total of 3 severe endpoints so secondary analysis 2 is cancel ed

# Fewer than 10 ADJ endpoints so only focus on CDC endpoints

HHHBHHBHHBHH BB R H B H AR H R R H R R R R H R H R
# Input: adtte_shuffl ed.sas7bdat

# Qutput: secondary_conparison_results.csv

HHHBHHBHHBHH BB R H B H B AR H R R H R R R R R H R H R
# Load packages

I'i brary(dplyr)

l'ibrary(survival)

i brary(splines)

I'i brary(haven)

library(lubridate)

HHHBHHBHH BB R R R R R R R R R R R R R R R R R
# Set the directory and | oad the dataset

dt = read_sas(' adtte.sas7bdat")

dt _adsl = read_sas(' adsl.sas7bdat"')

dt _rscov = dt_adsl %%
dpl yr::sel ect (SUBJI D, RSCOV2Mb)

dt = nmerge(dt, dt_rscov, by = "'SUBJID)

HHHH A A
# Secondary anal ysis |

# Anal ysis cohort: RWBFL == "Y'

# Counting from M6 vacci nation

# CDC
dtl cdc = dt %%
filter(RMBFL == 'Y') %%
filter(!is.na(AGRP1IN)) %%
filter( PARAMCD == ' CD1IML8') %% # n = 3988 = 2014 Bi + 1974 Mono

filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%
mutate(tstart = as.nuneric(diffti me(STARTDT, tinme_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, tinme_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mut at e(s = pasteO(AGRPIN, "_", REG ON))

ml_cdc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2M6 + strata(s),
data = dt1_cdc)

HHHBHHBHHBHH B R R R R R R R R R R R R R
# Secondary analysis |11

# Anal ysis cohort: RWBFL == "Y'

# PLWH

# CDC

dt 3_PLWH cdc = dt %%
filter(RMBFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%
filter(AGRPIN == 1 | AGRPIN == 2) %%



CoxRegression/cox_final_secondary.R (cont.)

filter(PARA == ' CD14M18') %% # n = 3963 = 2002 Bi + 1961 Mono
filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%

mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tinme_origin, units = 'days')),

tstop = as.nuneric(difftinme(ADT, tine_origin, units = 'days')),

eventlind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nmRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

nmB8_PLWH cdc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2M5 + CDAB2GR1 + HI VDETBL2 +strata(s),
data = dt 3_PLWH cdc)

# PLWOH

# CDC

dt3_PLWH cdc = dt %%
filter(RVBFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%

filter(AGRPIN == 3 | AGRPIN == 4) %%

filter( PARAMCD == ' CD14ML8') %% # n = 3963 = 2002 Bi + 1961 Mbdno
filter(!'is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = mn(TRO3SDT)) %%

mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tine_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, time_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

m_PLWH cdc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX + RSCOV2M6 +
strata(s), # no event in TBMBFL == 1 group
data = dt3_PLWH cdc)

HHHBHHBHH B R R R R R R R R R R R R
# Secondary analysis IV

# Anal ysis cohort: RWBFL == "Y'

# Counting from Ms

# PLWH

# CDC

dt4_PLWH cdc = dt %%
filter(RMBFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%

filter(AGRPIN == 1 | AGRPIN == 2) %%

filter(PARAl == 'CDIMI8') %% # n = 3963 = 2002 Bi + 1961 Mno
filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = mn(TRO3SDT)) %%

mutate(tstart = as.nuneric(diffti me(STARTDT, tinme_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, time_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

md_PLWH cdc = coxph(Surv(tstart, tstop, eventind) ~ A dich + SEX +
TBMBFL + RSCOV2M5 + CD4B2CGR1 + HI VDETBL2 +strata(s),
data = dt4_PLWH cdc)

# PLWH

# CDC

dt4_PLWH cdc = dt %%
filter(RVBFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%

filter(AGRPIN == 3 | AGRPIN == 4) %%

filter( PARAMCD == ' CD1IML8') %% # n = 3963 = 2002 Bi + 1961 Mono
filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%

mutate(tstart = as.nuneric(diffti me(STARTDT, tinme_origin, units = 'days')),



CoxRegression/cox_final_secondary.R (cont.)

tstop = as.nuneric(difftine(ADT, time_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
nmutate(s = paste0(AGRPIN, "_", REG ON))

md_PLWH cdc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX + RSCOV2M6 +
strata(s),
data = dt4_PLWH cdc)

HHHH R R R R R R R R R R R R
# Secondary analysis V

# Anal ysis cohort: RMBFL == 'Y' & PPROTFL == "Y'
# PLWH
# CDC
dt5_PLWH cdc = dt %%
filter(RWFL == "Y' & PPROTFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%

filter(AGRPIN == 1 | AGRPIN == 2) %%

filter(PARA == ' CD14M18') %% # n = 3963 = 2002 Bi + 1961 Mono
filter(!is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = m n(TRO3SDT)) %%

mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tinme_origin, units = 'days')),

tstop = as.nuneric(difftinme(ADT, tine_origin, units = 'days')),

eventlind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nmRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

nb_PLWH cdc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX +
TBMBFL + RSCOV2M5 + CDAB2GR1 + HI VDETBL2 +strata(s),
data = dt5_PLWH cdc)

# PLWOH
# CDC
dt5_PLWH cdc = dt %%
filter(RVBFL == 'Y & PPROTFL == 'Y') %%

filter(!is.na(AGRP1IN)) %%

filter(AGRPIN == 3 | AGRPIN == 4) %%

filter( PARAMCD == ' CD14ML8') %% # n = 3963 = 2002 Bi + 1961 Mbdno
filter(!'is.na(TRO3SDT)) %% # A person needs to receive a M6 booster shot
mutate(time_origin = mn(TRO3SDT)) %%

mutate(tstart = as.nuneric(diffti me(STARTDT + days(14), tine_origin, units = 'days')),

tstop = as.nuneric(difftine(ADT, time_origin, units = 'days')),

eventind = 1 - CNSR,

A dich = ifel se(TRTO3A == 'Bival ent (nRNA 1273.222)', 1, 0)) %%# A =1 if bivalent
filter(tstop > tstart) %%
mutate(s = paste0(AGRPIN, "_", REG ON))

nb_PLWH cdc = coxph(Surv(tstart, tstop, eventlnd) ~ A dich + SEX + RSCOV2M5 +
strata(s), # no event in TBMBFL == 1 group
data = dt5_PLWH cdc)

HHHBHHBHH BB R R R R R R R R R R R R R R R R
# Collect all primary conparison results and out put
print_p_val <- function(p_val) ifelse(p_val < 0.001, '< .001',
round(p_val, 3))
print_res <- function(nd)
return(c(round(sunmmary(nd)$conf.int['A dich', c('exp(coef)', 'lower .95, 'upper .95)], 2),
print_p_val (summary(nd) $coefficients[' A dich', 5])))

res_secondary_conpari son = rbi nd(
print_res(nml_cdc), # Secondary |, CD1IML8, RMB
print_res(nB_PLWH cdc), # Secondary |Ill, CD14ML8, PLWH, RM5
print_res(nB_PLWH cdc), # Secondary |11, CDl14ML8, PLWH, RM5
print_res(mi_PLWH cdc), # Secondary |V, CD1IML8, PLWH, RM5



CoxRegression/cox_final_secondary.R (cont.)

print_res(m_PLWH cdc), # Secondary |V, CDLML8, PLWH, RM
print_res(nb_PLWH cdc), # Secondary V, CD14ML8, PLWH, FPP
print_res(nb_PLWH cdc) # Secondary V, CD14ML8, PLWH, FPP

)

rownanes(res_secondary_conpari son) = c(' Secondary 1",
'Secondary 111, PLWH ,
' Secondary |11, PLWH ,
'Secondary 1V, PLWH ,
' Secondary |V, PLWH ,
' Secondary V, PLWH ,
' Secondary V, PLWH )

col names(res_secondary_conparison) = ¢('HR, 'Low, 'H gh', 'P-value')

# Wite to dir: results/primary_conparison_results.csv
write.csv(res_secondary_conparison, './results/secondary_conparison_results.csv')



Cumulativelncidence/AddIDescriptives_PostM6.R

require(haven)

source("/ Vol unes/ trial s/ covpn/ p3008/ anal ysi s/ manuscri pt s/ post M/ Cunul ati vel nci dence/ CFSurv_Post M. R")
source("/ Vol umes/trial s/ covpn/ p3008/ anal ysi s/ manuscri pt s/ post M6/ Cunul ati vel nci dence/ conf bandhazpl usi ndi v_
v2.R")

path.adtte <- "/Volunes/trial s/ covpn/ p3008/ anal ysi s/ adat a/ SCHARP ADaM post M6/ 06FEB2024/ adt t e. sas7bdat "
pat h. adsl <- "/Volunes/trial s/covpn/ p3008/ anal ysi s/ adat a/ SCHARP ADaM post M6/ 06FEB2024/ ads| . sas7bdat "

dat.adrisk <- as.data.franme(read_sas(path.adtte))
dat.adtte <- as.data.frame(read_sas(path. adsl))

## Target popul ation: Participants random zed to nonoval ent or bival ent under Protocol Version 6 (RW)

## Endpoi nt: COVE-/CDC-based COVI D-19 endpoi nts counted 14 days after M6 vaccination (Note -- too few COV
E cases)

## Time frame: 13 days post M6 vaccination to ML2/ ML8 visit

sub. dat. adri sk <- subset(dat.adri sk,
PARAMCD == "CD14ML2" &
RVBFL == "Y")
sub.ids <- sub.dat.adri sk$SUBJI D
sub.dat.adtte <- dat.adtte[dat.adtte$SUBII D % n% sub. ids,]

sub. dat. adri sk <- sub. dat.adri sk[ order(sub. dat.adri sk$SUBJI D), ]
sub. dat.adtte <- sub.dat.adtte[order(sub. dat.adtte$SUBIJID), ]

A <- ifel se(sub.dat. adri sk$TRTO3A == "Bival ent (nRNA 1273.222)", 1, 0)
time <- sub.dat.adrisk$AVAL
event <- 1 - sub.dat.adri sk$CNSR # need

W <- chind(ifel se(sub.dat.adrisk$SGRPN == 1, 1, 0),
i fel se(sub. dat.adri sk$SGRPN == 2, 1, 0),
i fel se(sub. dat.adri sk$SGRPN == 3, 1, 0),
i fel se(sub. dat. adri sk$SGRPN == 4, 1, 0),
i fel se(sub. dat. adtte$RSCOV2M5 == "Posi tive", 1, 0))

t0 <- max(tine[event == 1])

text.add <- "HR = 1.00 (95% Cl: [0.69, 1.45])"
fit.rmb.cdcl4nl2 <- Cunul ativel ncidenceFit(event = event, tine =time, A=A W=W
t0 =t0, fit.times = seq(1, t0O, 1), np =
randoni zed = TRUE)
out.rnb. cdcldm?2 <- Cunul ativel nci denceSumary(tinme = tinme, event = event, W= W
A=A t0o=1t0, fit = fit.rnb.cdcl4m?2, comp =" ",
t.start = 30, label = "COVID-19 incidence over study tine"

FALSE,

path.suffix = "MB_BB_RM6_CDC14ML2_Pri mary_Max_t 0",

tx0. 1 abel = "Mnoval ent M6 booster",

tx1.1abel = "Bival ent M6 booster",

t x0. 1 abel 2 = "Monoval ent ",

tx1l.label 2 = "Bivalent",

time.axis.label = "Tine (Days, starting 13 days after M6 b
ooster)",

y.axi s. bound. risk = .08,

override.t0 = TRUE, text.add = text.add)
tmn <- 1 #mn(tinme[event == 1])
tmax <- 165 #nmax(tine[event == 1])
ngrid <- 100

band1ll <- (tmax - tmin)/2

band2 <- bandl <- 0

bi asadj ust <- tailsl <- tailsu <- TRUE
N <- 0

hazFit <- Confbandhazplusindiv(time = tinme, delta = event, Rx = A + 1, N = 10000,
Ngr aph=0, ul=tm n, u2=tnex,
tl =tmn, t2 = tmax, bandll, ngrid, bandl, band2,
bandpool = 0, nunband = 1, biasadjust, tailsl, tailsu, Nv)



Cumulativelncidence/Add|Descriptives_PostM6.R (cont.)

#pl ot the hazard for the treatment group
Fit.0 <- hazFit[[2]]

time&id. 0 <- Fit.O[, 1]

haz.0 <- Fit.O[, 2]

ptLB.0 <- pmax(Fit.O[, 3], 0)

ptUB.0 <- Fit.O[, 4]

snmB. 0 <- pmax(Fit.O[, 5], 0)

smUB.0 <- Fit.O[, 6]

Fit.1 <- hazFit[[3]]
timeGid. 1 <- Fit.1],1]
haz.1 <- Fit.1[, 2]

ptLB.1 <- pmax(Fit.1[, 3], 0)
ptUB.1 <- Fit.1[, 4]

smB. 1 <- prmex(Fit.1[, 5], 0)
smUB. 1 <- Fit.1[, 6]

path <- "/Vol unmes/trial s/ covpn/ p3008/ anal ysi s/ manuscri pts/ post M6/ Currul ati vel nci dence/ Fi gur es/ hazard_MB_BB
_RVB_CDC14ML2. pdf "

pdf (file = path)
par (|l as=1, cex.axis=.8, cex.lab=1.35, tcl=-0.35 nar=c(8, 6.25, 6, 0.5),
oma =c¢(2, 1, 1, 1), mgp =c¢(2.3, 0.5, 0))

ot(c(timeGid. 0, timeGid.1), c(haz.0, haz.1),
x|l ab="Ti me (Days, starting 13 days after M vaccination)",
yl ab="Hazard", type="n", bty="1",
mai n ="Hazard over study tinme",
ylim= c(mn(c(snLB.0, snlLB.1)), max(c(snmUB.0, snUB.1))))

p

lines(timeGid.0, haz.0, Iwd=3.5, col = "#F2502A")

# lines(timeGid.0, ptLB.0O, Ity="dashed", |wd=3, col = "#F2502A")
# lines(tineGid.O0, ptUB.O, |ty="dashed", |wd=3, col = "#F2502A")
lines(timeGid.0, snLB.0, |ty="dashed", |Iwd=3, col = "#F2502A")
lines(timeGid.0, smJB.0, Ity="dashed", |wd=3, col = "#F2502A")
lines(timeGid. 1, haz.1, Iwd=3.5, col = "blue")

# lines(timeGid.1, ptLB.1, Ity="dashed", Iwd=3, col = "blue")

# lines(tineGid.1, ptUB. 1, |ty="dashed", |wd=3, col = "blue")
lines(tineGid.1, snmB.1, Ity="dashed", |wd=3, col = "blue")
lines(timeGid.1, smJB.1, |ty="dashed", Iwd=3, col = "blue")

| egend("topleft", |egend=c("Monoval ent","Bivalent"), cex=1, |wd=3,

lty=c(1, 1), bty="n", x.intersp=0.7,
col = c("#F2502A", "blue"))

dev. of f ()

sun(1l - subset(dat.adri sk, PARAMCD == "CD14ML2" & RMBFL == "Y") $CNSR)
sum(1 - subset(dat.adrisk, PARAMCD == "AJ14ML2" & RVBFL == "Y") $CNSR)
sum(1 - subset(dat.adrisk, PARAMCD == "SAJ14ML2" & RVBFL == "Y")$CNSR)

HHHH R R R R R R R R R R R R
path <- "/Vol unmes/trial s/ covpn/ p3008/ anal ysi s/ manuscri pt s/ post M6/ Currul ati vel nci dence/ Fi gur es/ hazard_MB_BB
_RMV6_CDC14ML2_pr eDec15. pdf "

pdf (file = path)
par (1 as=1, cex.axis=.8, cex.lab=1.35, tcl= -0.35 mar=c(8, 6.25, 6, 0.5),
om =c¢(2, 1, 1, 1), ngp =c(2.3, 0.5 0))

nbdt <- as. Date(sub. dat.adri sk$TRO3SDT)

hazFit. preDecl5 <- Confbandhazpl usindiv(tinme = tine[nbdt <= as. Date("2022-12-15")],
delta = event[n6dt <= as. Date("2022-12-15")],
Rx = Al n6dt <= as.Date("2022-12-15")] + 1, N = 10000,
Ngraph=0, ul=tmn, u2=tneax,
tl =tmn, t2 = tmax, bandll, ngrid, bandl, band2,
bandpool = 0, nunband = 1, biasadjust, tailsl, tailsu, Nv)



Cumulativelncidence/Add|Descriptives_PostM6.R (cont.)

#pl ot the hazard for the treatnent group
Fit.0 <- hazFit.preDecl5[[2]]

time&id. 0 <- Fit.O[,1]

haz.0 <- Fit.0[, 2]

ptLB.0 <- pmax(Fit.O[, 3], 0)

ptuUB. 0 <- Fit.O[, 4]

smLB. 0 <- pmax(Fit.O0[, 5], 0)

smJB. 0 <- Fit.O[, 6]

Fit.1 <- hazFit.preDecl5[[3]]
timeGid.1 <- Fit.1],1]
haz.1 <- Fit.1[, 2]

ptLB.1 <- pmax(Fit.1[, 3], 0)
ptUB. 1 <- Fit.1[, 4]

snmB.1 <- pmax(Fit.1[, 5], 0)
smUB.1 <- Fit.1[, 6]

# pdf (file = path)
par (1 as=1, cex.axis=.8, cex.lab=1.35, tcl= -0.35 mar=c(8, 6.25, 6, 0.5),
om =c¢(2, 1, 1, 1), ngp =c(2.3, 0.5 0))

ot(c(timeGid. 0, timeGid.1), c(haz.0, haz.1),
x|l ab="Ti ne (Days, starting 13 days after M vaccination)",
yl ab="Hazard", type="n", bty="I",
mai n ="Hazard over study tinme (M5 boost before Dec-15-2022)",
ylim= ¢c(0, .002), xlim= c(0, tmax))
lines(timeGid.0, haz.0, Iwd=3.5, col = "#F2502A")

p

# lines(tineGid.O, ptLB.0O, |ty="dashed", |wd=3, col = "#F2502A")
# lines(tineGid.0, ptUB. O, |ty="dashed", |wd=3, col = "#F2502A")
lines(timeGid.0, snB.0, Ity="dashed", |wd=3, col = "#F2502A")
lines(timeGid.0, smJB. 0, |Ity="dashed", |Iwd=3, col = "#F2502A")
lines(timeGid.1, haz.1, Iwd=3.5, col = "blue")

# lines(tineGid.1, ptLB.1, |ty="dashed", |wd=3, col = "blue")

# lines(timeGid. 1, ptUB. 1, |ty="dashed", |wd=3, col = "blue")
lines(timeGid.1, snmB.1, |Ity="dashed", |Iwd=3, col = "blue")
lines(timeGid.1, smJB. 1, |Ity="dashed", |Iwd=3, col = "blue")

| egend("topleft", |egend=c("Mnoval ent","Bivalent"), cex=1, |wl=3,

Ity=c(1, 1), bty="n", x.intersp=0.7,
col = c("#F2502A", "blue"))

dev. of f ()

path <- "/Vol unes/tri al s/ covpn/ p3008/ anal ysi s/ manuscri pt s/ post M6/ Cunul ati vel nci dence/ Fi gur es/ hazar d_MB_BB
_RVB_CDC14M12_post Dec15. pdf "

pdf (file = path)
par (|l as=1, cex.axis=. 8, cex.lab=1.35, tcl=-0.35 nar=c(8, 6.25, 6, 0.5),
oman =c¢(2, 1, 1, 1), ngp =c(2.3, 0.5, 0))

hazFit. post Decl5 <- Confbandhazpl usindiv(tine = tine[n6dt > as.Date("2022-12-15")],
delta = event[nbdt > as.Date("2022-12-15")],
Rx = A[n6dt > as.Date("2022-12-15")] + 1, N = 10000,
Ngraph=0, ul=tmn, u2=tneax,
tl =tmn, t2 = tmax, bandll, ngrid, bandl, band2,
bandpool = 0, nunband = 1, biasadjust, tailsl, tailsu, Nv)

#pl ot the hazard for the treatment group
Fit.0 <- hazFit.postDecl5[[2]]
time&id. 0 <- Fit.O[, 1]

haz.0 <- Fit.O[, 2]

ptLB.0 <- pmax(Fit.O[, 3], 0)

ptUB.0 <- Fit.O[, 4]

smB.0 <- pmax(Fit.O[, 5], 0)

smUB.0 <- Fit.O[, 6]



Cumulativelncidence/Add|Descriptives_PostM6.R (cont.)

Fit.1 <- hazFit.postDecl5[[3]]
timeGid. 1 <- Fit.1],1]

haz.1 <- Fit.1[, 2]

ptLB.1 <- pmax(Fit.1[, 3], 0)
ptUB. 1 <- Fit.1[, 4]

smB.1 <- pmax(Fit.1[, 5], 0)
smUB.1 <- Fit.1[, 6]

# pdf (file = path)
par (1 as=1, cex.axis=.8, cex.lab=1.35, tcl= -0.35 mar=c(8, 6.25, 6, 0.5),
om =c¢(2, 1, 1, 1), ngp =c(2.3, 0.5 0))

plot(c(timeGid.0, timeGid.1l), c(haz.0, haz.1),
x|l ab="Ti ne (Days, starting 13 days after M vaccination)",
yl ab="Hazard", type="n", bty="I",
mai n ="Hazard over study tinme (M5 boost after Dec-15-2022)",
ylim= ¢c(0, .002), xlim= c(0, tmax))

lines(timeGid.0, haz.0, Iwd=3.5, col = "#F2502A")

# lines(tineGid.O, ptLB.0, |ty="dashed", |wd=3, col = "#F2502A")
# lines(tineGid.0, ptUB. O, |ty="dashed", |wd=3, col = "#F2502A")
lines(timeGid.0, snB.0, Ity="dashed", |wd=3, col = "#F2502A")
lines(timeGid.0, smJB. 0, |Ity="dashed", |Iwd=3, col = "#F2502A")
lines(timeGid.1, haz.1, Iwd=3.5, col = "blue")

# lines(tineGid.1, ptLB.1, |ty="dashed", |wd=3, col = "blue")

# lines(timeGid. 1, ptUB. 1, |ty="dashed", |wd=3, col = "blue")
lines(timeGid.1, snmB.1, |ty="dashed", |Iwd=3, col = "blue")
lines(timeGid.1, smJB. 1, |Ity="dashed", |Iwd=3, col = "blue")

| egend("topleft", |egend=c("Mnoval ent","Bivalent"), cex=1, |wl=3,

Ity=c(1, 1), bty="n", x.intersp=0.7,
col = c("#F2502A", "blue"))

dev. of f ()
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Hazard over study time (M6 boost after Dec-15-2022)
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Hazard over study time (M6 boost before Dec-15-2022)
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MBoost vs BBoost, FPP, CDC14M12, Primary
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MBoost vs BBoost, FPP, CDC14M12, Sensitivity
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MBoost vs BBoost, FM6, CDC1M12, Primary
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MBoost vs BBoost, FPP, CDC14M12, Sensitivity
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MBoost vs BBoost, RM6, CDC14M12, Primary
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COVID-19 incidence over study time
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MBoost vs BBoost, RM6, CDC14M12, Sensitivity
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MBoost vs BBoost, RM6, CDC14M18, Primary
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COVID-19 incidence over study time
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MBoost vs BBoost, RM6, CDC1M12, Primary (PLWH)
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MBoost vs BBoost, RM6, CDC1M18, Primary (PLWH)
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MBoost vs BBoost, FM6, CDC1M18, Primary
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Time (Days, starting 1 day after M6 vaccination)
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Bivalent 1995 1934 1918 1891 1803
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Total Events
Bivalent 0 1 2 8 37
Monovalent 1 18 28 45 81



MBoost vs BBoost, FM6, CDC1M18, Primary (PLWH)
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Time (Days, starting 1 day after M6 vaccination)

No. at Risk
Bivalent 1546 1510 1500 1481 1408
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Total Events
Bivalent 0 1 1 5 30
Monovalent 1 17 26 39 67



MBoost vs BBoost, FM6, CDC1M18, Primary (PLWoH)
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Time (Days, starting 1 day after M6 vaccination)

No. at Risk
Bivalent 449 424 418 410 395
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Bivalent 0 0 1 3 7
Monovalent 0 1 2 6 14



MBoost vs BBoost, FPP, CDC14M12, Primary
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No. at Risk
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Monovalent 0 2 2 7 32
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MBoost vs BBoost, FPP, CDC14M18, Primary
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MBoost vs BBoost, FPP, CDC14M18, Primary (PLWoH)
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Time (Days, starting 13 days after M6 vaccination)
No. at Risk
Bivalent 446 421 415 407 392
Monovalent 434 418 413 409 392

Total Events
Bivalent 0 0 1 3 7
Monovalent 0 0 0 2 10



MBoost vs BBoost, FPP, CDC14M18, Sensitivity (PLWH)

0.04- — Bivalent (PLWH)
—— Monovalent (PLWH)
3
c 0.03
) e
=] /
(&) !
E - .- -
@O 0.02
=
ke
>
£
> 0.01+
@)
0.00
I I I I I
0 42 83 124 165
Time (Days, starting 13 days after M6 vaccination)
No. at Risk
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MBoost vs BBoost, FPP, CDC14M18, Sensitivity (PLWoH)
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MBoost vs BBoost, RM6, ANYINF, Primary
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MBoost vs BBoost, RM6, ANYINF, Primary, Hybrid Immunity
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MBoost vs BBoost, RM6, CD14M18, Primary
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MBoost vs BBoost, RM6, CDC14M12, Primary
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Monovalent 0 2 2 7 32



MBoost vs BBoost, RM6, CDC14M12, Primary (PLWoH)
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MBoost vs BBoost, RM6, CDC14M12, Sensitivity (PLWH)
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MBoost vs BBoost, RM6, CDC14M18, Primary
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No. at Risk
Bivalent 1995 1934 1918 1891 1803
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Bivalent 0 1 2 8 37
Monovalent 0 2 2 7 32



MBoost vs BBoost, RM6, CDC14M18, Primary (PLWH)

0.04- — Bivalent (PLWH)
—— Monovalent (PLWH)
3
c 0.03
) /
© /
2 ,
= =
@O 0.02
=
-
©
>
£
> 0.01+
@)
0.00
I I I I I
0 42 83 124 165
Time (Days, starting 13 days after M6 vaccination)
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Bivalent 1546 1510 1500 1481 1408
Monovalent 1510 1473 1463 1448 1373
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Bivalent 0 1 1 5 30
Monovalent 0 2 2 5 22



MBoost vs BBoost, RM6, CDC14M18, Primary (PLWoH)
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MBoost vs BBoost, RM6, CDC14M18, Sensitivity (PLWH)
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MBoost vs BBoost, RM6, CDC14M18, Sensitivity (PLWoH)
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MBoost vs BBoost, RM6, CDC1M12, Primary
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MBoost vs BBoost, RM6, CDC1M12, Primary (PLWoH)
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MBoost vs BBoost, RM6, CDC1M12, Sensitivity (PLWH)
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MBoost vs BBoost, RM6, CDC1M18, Primary
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Bivalent 0 1 2 8 37
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MBoost vs BBoost, RM6, CDC1M18, Primary (PLWH)
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Bivalent 1546 1510 1500 1481 1408
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