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Supplementary Material 

Appendix 1: Summary of balance for the “HCQ-AZ” and “AZ” subsets, respectivelt, using propensity score 

matching with Optimal Full Matching. 

 

1a. Summary of balance subset “HCQ-AZ” 

 

1b. Summary of balance for subset “AZ” 
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Appendix 2: Multivariate logistic regression for the “HCQ-AZ” subset with ivermectin excluded from treatment 

 

Table 7c: Multivariate logistic regression for the HCQ-AZ* subset(ivermectin excluded from treatment)  at 56 days cutoff (PSM 

with Optimal Full Matching) 

  “HCQ-AZ” subset (N = 24614) 

Treatment factor OR* 95%CI p-value 

HCQ-AZ                0.409 [0.313 ; 0.537] < 0.001 

Demography        

Sex        (female/male) 0.425 [0.351 ; 0.514] < 0.001 

Age < 50  yrs   (reference)       

Age 50-69             (vs ref.) 2.439 [1.862 ; 3.223] < 0.001 

Age 70-89             (vs ref.) 4.646 [3.486 ; 6.249] < 0.001 

Age > 89               (vs ref.)       8.941 [5.554 ; 14.330] < 0.001 

Disease severity        

Inpatient                 72.858 [54.238 ; 100.081] < 0.001 

Variant       

A (Wuhan)       (reference)       

B.1.160 (Mars 4)   (vs ref.) 1.366 [1.033 ; 1.809] 0.029 

B.1.7.7 (UK)          (vs ref.) 1.289 [0.941 ; 1.761] 0.112 

B.1.617.2 (Delta)  (vs ref.) 1.093 [0.774 ; 1.535] 0.61 

Others                  (vs ref.) 1.457 [1.054 ; 2.009] 0.022 

Null                       (vs ref.) 0.998 [0.756 ; 1.321] 0.987 

Vaccination       

Vaccinated          0.799 [0.425 ; 1.418] 0.465 

Comorbidities       

Diabetes                1.021 [0.652 ; 1.566] 0.924 

Obesity                1.835 [1.327 ; 2.518] < 0.001 

High blood pressure                     0.931 [0.640 ; 1.332] 0.699 

Asthma                  0.801 [0.401 ; 1.477] 0.502 

COPD               1.499 [0.603 ; 3.311] 0.346 

Cancer 0.753 [0.378 ; 1.389] 0.387 

Immunodeficiency 2.16 [0.885 ; 4.911] 0.077 

Auto-immune diseases 0.941 [0.440 ; 1.830] 0.865 

Chronic cardiac diseases 1.201 [0.581 ; 2.340] 0.603 

*ivermectin excluded from the subset 

 

Table 8b: Logistic regression for the “HCQ-AZ” subset (ivermectin excluded from treatment) – treatment:covariate interactions 

detected (PSM with Optimal Full Matching). 

Interaction1 OR  95%CI  p-value 

  HCQ-AZ subset2 

HCQ:SEX (men/women) 0.196 [0.058    0.573] 0.005 

HCQ:AGE3 0.033 [ 0.005     0.174] < 0.001 

HCQ:AGE4 0.033 [0.003     0.299] 0.004 



Arch Microbiol Immunology 2024; 8 (1): 23-53  DOI: 10.26502/ami.936500150 

 

 

Arch Microbiol Immunology                                              Vol. 8 No. 1 - January 2024. 25 

HCQ:INPATIENT 0.095 [ 0.011     0.479] 0.012 

HCQ:VARIANT3 0.106 [0.016     0.626] 0.016 

HCQ:VARIANT6 0.012 [0.002     0.057] < 0.001 
1calculations performed at 56 days cutoff; HCQ = hydoxychloroquine, HCQ:SEX interaction value calculated for men with respect 

to women; AGE3 = age in the interval [70 – 89] years; AGE4 = age ≥ 90 years; COPD = Chronic Obstructive Pumonary Diseases 

; VARIANT3 = UK ; VARIANT6 = Null. 

2ivermectin excluded from the subset. 

 

Appendix 3: Sensitivity analysis 

3a. “HCQ-AZ” subset model (b) 

 

3b. “HCQ-AZ” subset model (c) 
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3c. “HCQ-AZ” subset reduced to men only. 
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3d. “HCQ-AZ” subset reduced to women only. 

 

3e. Subset AZ only (IVM excluded) vs “no AZ no HCQ no IVM” 
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Appendix 4: R version 4.3.1 line commands to run the multivariate logistic regression with Propensity Score 

Matching 

(0) download the publically available IHU-Méditerranée dataset from : Dryad | Data -- Monocentric retrospective 

cohort of 30,423 COVID-19 patients (datadryad.org)  

(1) transform the dataset in a .csv (coma separated variable) file and add 4 binary variables that list for every patient 

whether an event (ICU transfer or DEATH) occurred at 42,56,90 and 640 days after presentation (here we have named 

these additional variables Status_42.EFS, Status_56.EFS, Status_90.EFS and Status_640.EFS).   

https://datadryad.org/stash/dataset/doi:10.5061/dryad.ksn02v78v
https://datadryad.org/stash/dataset/doi:10.5061/dryad.ksn02v78v
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(2) launch the R software (version 4.3.1) interactive windows 

(3) install package from a selected CRAN mirror using the interactive menu “Packages” and then “Install packages” 

(4) activate interactively at the prompt the packages needed: 

> library(survival) 

> library(MatchIt) 

> library(optmatch) 

> library(survey) 

> library(quickmatch) 

> library(marginaleffects) 

> cohort_entry_status_2_ok <- read.csv (file="cohort_entry_status_ok_2_mod.csv", header=TRUE, sep=',') 

> nrow(cohort_entry_status_2_ok) 

> wrk_hcq_az_cohort <- subset (cohort_entry_status_2_ok, (HCQ == 1 & AZ == 1) | (HCQ == 0 & AZ == 0 & IVM 

== 0)) 

> nrow(wrk_hcq_az_cohort) 

> str(wrk_hcq_az_cohort) 

> wrk_hcq_az_cohort[wrk_hcq_az_cohort == 'NULL'] <- 'NA' 

 

Make variables numerical 

> wrk_hcq_az_cohort$VACCINATION <- as.numeric(as.character(wrk_hcq_az_cohort$VACCINATION)) 

> wrk_hcq_az_cohort$DIABETE <- as.numeric(as.character(wrk_hcq_az_cohort$DIABETE)) 

> wrk_hcq_az_cohort$HBP <- as.numeric(as.character(wrk_hcq_az_cohort$HBP)) 

> wrk_hcq_az_cohort$OBESITY <- as.numeric(as.character(wrk_hcq_az_cohort$OBESITY)) 

> wrk_hcq_az_cohort$ASTHMA <- as.numeric(as.character(wrk_hcq_az_cohort$ASTHMA)) 

> wrk_hcq_az_cohort$COPD <- as.numeric(as.character(wrk_hcq_az_cohort$COPD)) 

>wrk_hcq_az_cohort$CANCER <- as.numeric(as.character(wrk_hcq_az_cohort$CANCER)) 

> wrk_hcq_az_cohort$IMMUNODEFICIENCY <- 

as.numeric(as.character(wrk_hcq_az_cohort$IMMUNODEFICIENCY)) 

> wrk_hcq_az_cohort$AutoImmuneDiseases <- 

as.numeric(as.character(wrk_hcq_az_cohort$AutoImmuneDiseases)) 

> wrk_hcq_az_cohort$ChronicCardiacDiseases <- 

as.numeric(as.character(wrk_hcq_az_cohort$ChronicCardiacDiseases)) 

 

For each covariate replace NA values by the mean values for each covariate 

> wrk_hcq_az_cohort$VACCINATION[is.na(wrk_hcq_az_cohort$VACCINATION)] <- 

mean(wrk_hcq_az_cohort$VACCINATION, na.rm=TRUE) 

> wrk_hcq_az_cohort$DIABETE[is.na(wrk_hcq_az_cohort$DIABETE)] <- mean(wrk_hcq_az_cohort$DIABETE, 

na.rm=TRUE) 

> wrk_hcq_az_cohort$HBP[is.na(wrk_hcq_az_cohort$HBP)] <- mean(wrk_hcq_az_cohort$HBP, na.rm=TRUE) 
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> wrk_hcq_az_cohort$OBESITY[is.na(wrk_hcq_az_cohort$OBESITY)] <- mean(wrk_hcq_az_cohort$OBESITY, 

na.rm=TRUE) 

> wrk_hcq_az_cohort$ASTHMA[is.na(wrk_hcq_az_cohort$ASTHMA)] <- mean(wrk_hcq_az_cohort$ASTHMA, 

na.rm=TRUE) 

> wrk_hcq_az_cohort$COPD[is.na(wrk_hcq_az_cohort$COPD)] <- mean(wrk_hcq_az_cohort$COPD, 

na.rm=TRUE) 

> wrk_hcq_az_cohort$CANCER[is.na(wrk_hcq_az_cohort$CANCER)] <- mean(wrk_hcq_az_cohort$CANCER, 

na.rm=TRUE) 

> wrk_hcq_az_cohort$IMMUNODEFICIENCY[is.na(wrk_hcq_az_cohort$IMMUNODEFICIENCY)] <- 

mean(wrk_hcq_az_cohort$IMMUNODEFICIENCY, na.rm=TRUE) 

> wrk_hcq_az_cohort$ChronicCardiacDiseases[is.na(wrk_hcq_az_cohort$ChronicCardiacDiseases)] <- 

mean(wrk_hcq_az_cohort$ChronicCardiacDiseases, na.rm=TRUE) 

> wrk_hcq_az_cohort$AutoImmuneDiseases[is.na(wrk_hcq_az_cohort$AutoImmuneDiseases)] <- 

mean(wrk_hcq_az_cohort$AutoImmuneDiseases, na.rm=TRUE) 

 

> str(wrk_hcq_az_cohort) 

 

> wrk_hcq_az_cohort$SEX <- ifelse(wrk_hcq_az_cohort$SEX == "1", "0", wrk_hcq_az_cohort$SEX) 

 

> wrk_hcq_az_cohort$SEX <- ifelse(wrk_hcq_az_cohort$SEX == "2", "1", wrk_hcq_az_cohort$SEX) 

 

> wrk_matchit <- subset (wrk_hcq_az_cohort, 

select=c(HCQ,SEX,AGE,INPATIENT,PERIOD,VARIANT,VACCINATION,DIABETE,HBP,OBESITY,ASTHM

A,COPD,CANCER,IMMUNODEFICIENCY,AutoImmuneDiseases,ChronicCardiacDiseases,Status_42.EFS,Status

_56.EFS,Status_90.EFS,Status_700.EFS)) 

> wrk_matchit$HCQ <- as.numeric(as.character(wrk_matchit$HCQ)) 

> wrk_matchit$AGE <- as.character(as.integer(wrk_matchit$AGE)) 

> wrk_matchit$SEX <- as.numeric(as.character(wrk_matchit$SEX)) 

> str(wrk_matchit) 

> m.check_balance <- matchit(HCQ ~ SEX + AGE + INPATIENT + VARIANT + VACCINATION  + DIABETE + 

HBP + OBESITY + ASTHMA + COPD + CANCER + IMMUNODEFICIENCY + AutoImmuneDiseases + 

ChronicCardiacDiseases, data = wrk_matchit, method = NULL, distance = "glm") 

summary(m.check_balance) 

 

Matching with the 'quick' option (Fast Full Generalized Matching) 

> m.get_balance <- matchit(HCQ ~ SEX + AGE + INPATIENT + VARIANT + VACCINATION + DIABETE + 

HBP + OBESITY + ASTHMA + COPD + CANCER + IMMUNODEFICIENCY + AutoImmuneDiseases + 

ChronicCardiacDiseases, data = wrk_matchit, method = "quick", distance = "glm", link = "logit") 
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Matching with the 'full' option (Optimal Full Matching) 

> m.get_balance <- matchit(HCQ ~ SEX + AGE + INPATIENT + VARIANT + VACCINATION + DIABETE + 

HBP + OBESITY + ASTHMA + COPD + CANCER + IMMUNODEFICIENCY + AutoImmuneDiseases + 

ChronicCardiacDiseases, data = wrk_matchit, method = 'full", distance = "glm", link = "logit") 

> summary(m.get_balance) 

 

Love plot and density plots 

> plot(summary(m.get_balance)) 

> plot(m.get_balance, type = "density", interactive = FALSE, which.xs = "VARIANT") 

> plot(m.get_balance, type = "density", interactive = FALSE, which.xs = "AGE") 

> m.data <- match.data(m.get_balance) 

 

Check interactions between treatment and covariates 

> m.fit.logis <- glm(Status_56.EFS ~ HCQ *(SEX + AGE + INPATIENT + VARIANT + VACCINATION + 

DIABETE + OBESITY + HBP + ASTHMA + COPD + CANCER + IMMUNODEFICIENCY + 

AutoImmuneDiseases + ChronicCardiacDiseases), data = m.data, weights = weights, family = 

quasibinomial(link=logit)) 

> summary(m.fit.logis) 

 

Unadjusted Risk Ratio :  

> avg_comparisons(m.fit.logis, variables = "HCQ", vcov = ~subclass, newdata = subset(m.data, HCQ == 1), wts = 

"weights", comparison = "lnratioavg", transform = "exp") 

 

Unadjusted Odds Ratio : 

> avg_comparisons(m.fit.logis, variables = "HCQ", vcov = ~subclass, newdata = subset(m.data, HCQ == 1), wts = 

"weights", comparison = "lnoravg", transform = "exp") 

> lreg.or <-exp(cbind(OR = coef(m.fit.logis), confint(m.fit.logis))) 

> round(lreg.or, digits=4) 

 

Calculate adjusted Odds Ratios for treatment effect 

> m.fit.logis <- glm(Status_56.EFS ~ HCQ + SEX + AGE + INPATIENT + VARIANT + VACCINATION + 

DIABETE + OBESITY + HBP + ASTHMA + COPD + CANCER + IMMUNODEFICIENCY + 

AutoImmuneDiseases + ChronicCardiacDiseases, data = m.data, weights = weights, family = quasibinomial()) 

> lreg.or <-exp(cbind(OR = coef(m.fit.logis), confint(m.fit.logis))) 

> round(lreg.or, digits=4) 


