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Sir,
Healthcare workers (HCWs) are a high-risk population for SARS-
CoV-2 infection and account for at least 11% of reported cases.’?

We performed an observational cross-sectional case-control
study to evaluate the efficacy of hydroxychloroguine pre-exposure
prophylaxis (PrEP) among hospital HCWs.

AlLHCWs (of all categories) who worked in the COVID-19 front-
line wards of University Hospital Germans Trias (Badalona, Spain)
were invited to participate. There was no protocol in the institution
recommending hydroxychloroquine PrEP. The dose used by HCWs
was 400 mg twice daily on the first day and 200 mg twice daily for

an additional 4 days, with a maintenance dosing of 200 mg weekly
thereafter.

HCWs were classified as having high-risk occupational exposure
if they worked in hospital-based COVID-19 wards, moderate-risk
occupational exposure if they had direct contact with admitted
patients, but not in COVID-19 wards, and low-risk occupational
exposure if they had occasional contact with hospitalized patients.

Reverse real-time PCR was performed for nasopharyngeal
swabs of all HCWs with symptoms or suspicion of COVID-19.
A screening of SARS-CoV-2 serology of all hospital HCWs was
performed when the epidemic reached its end (late May 2020).

The study was approved by the Institutional Review Board
(PI-20-171) and participants provided written informed consent.

All analyses were adjusted for age, sex, occupational exposure
risk and type of HCW. We performed a propensity-score matching
with the algorithm of nearest neighbour matching using the R
Optmatch package. All analyses were repeated using SARS-CoV-2
antibodies as a diagnostic tool.

We identified 69 HCWs receiving hydroxychloroquine PrEP and
compared them with 418 HCWs who did not, working in the same
hospital and period (Table S1, available as Supplementary data at
JAC Online).

Overall, 81 (16.63%) were diagnosed with COVID-19 by naso-
pharyngeal reverse real-time PCR and 79/464 (17.03%) after the
epidemic for anti-SARS-CoV-2-1gG antibodies. No subject received
antiviral orimmunomodulatory treatment.

The crude rates of SARS-CoV-2 infection with (versus without)
hydroxychloroquine PrEP were, respectively, 23.19% (16/69) ver-
sus 15.55% (65/418) by reverse real-time PCR and 28.33% (17/60)
versus 15.35% (62/404) by serology.

The median (IQR) time from hydroxychloroquine PrEP initiation
to COVID-19 diagnosis by reverse real-time PCR was 14 (7-23) days.

The rates of SARS-CoV-2 infection assessed by reverse real-time
PCR among those on hydroxychloroquine PrEP stratified by their
risk (high, moderate and low) of exposure to patients admitted
with COVID-19 were 22.92%, 22.50% and 15.33%, respectively.
The corresponding rates were 23.81%, 15.79% and 16.41%,
respectively, by serology.

A propensity-score matching with a ratio of experimental-to-
control subjects of 1:3 did not culminate in optimal balancing.
A propensity-score analysis with 1:1 matching led to a complete
adjustment. The corresponding OR (PrEP versus non-PrEP)
was 0.77 (95% CI1=0.35-1.68) by reverse real-time PCR and 1.43
(95% CI=0.62-3.38) by serology (Figure 1).

In hospital HCWs, hydroxychloroquine PrEP did not prevent con-
firmed COVID-19, diagnosed by either reverse real-time PCR or by
serology afterwards. Results were concordant using an adjusted
logistic regression, a propensity-score matched case-control ana-
lysis or a full matching algorithm nested in a cohort of HCWs from
the same institution and period. The model showed a complete
adjustment with absolute standardized differences below 10%,
demonstrating that covariate imbalance did not remain after
matching.?
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(G) SARS-CoV-2 infection by RT-PCR

Method OR [95% CI] Non-HCQ prophylaxis = HCQ prophylaxis

Logistic regression Raw 1.63[0.86;2.97] I 65 (15.6%) 16 (23.2%)
Adjusted  1.35[0.65:27] I |

Propensity score matching 3:1 Raw 1.34 [0.68,2.57] I - I 38 (18.4%) 16 (23.2%)
Adiusted 132 [0.64:2.66] f |

Propensity score matching 1:1 Raw 0.79 [0.36;1.71] I I 19 (27.5%) 16 (23.2%)
Adjusted  0.77[0.35:1.68] I |

Conditional logistic regression 3:1 Raw 1.67 [0.86,3.24] 1' 31 (15.0%) 16 (23.2%)
Adjusted  1.35[067;2.74] I o {

Conditional logistic regression 1:1 Raw 0.93 [0.44;1.98] I l 17 (24.6%) 16 (23.2%)
Adjusted
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(b} SARS-CoV-2 infection by serology (IgG)

Method OR [95% CI] Non-HCQ prophylaxis  HCQ prophylaxis

Logistic regression Raw 217 [1.14;3.99] I - I 62 (15.4%) 17 (28.3%)
Adiusted  2.03[0.99;4.11] f . |

Propensity score matching 3:1 Raw 1.98[0.98,3.9] I I 30 (16.7%) 17 (28.3%)
Adjusted 2.02[0.97,4.15] |l I

Propensity score matching 1:1 Raw 1.43[0.62:3.33] f | 13 (21.7%) 17 (28.3%)
Adjusted 143 [0.62;3.38] f = |

Conditional logistic regression 3:1 Raw 2.08[1.07;4.02] I - I 27 (15.0%) 17 (28.3%)
Adjusted  188[0.93:38] f {

Conditional logistic regression 1:1 Raw 1.45[0.68;3.13] I I 12 (20.0%) 17 (28.3%)
Adjusted
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Figure 1. Compilation of ORs for COVID-19 infection in HCWs receiving hydroxychloroquine PrEP for COVID-19, assessed by either reverse real-

time PCR (a) or by SARS-CoV-2 antibodies (b).

The OR values in our study were consistently >1 for COVID-19
infection among those receiving hydroxychloroquine PrEP and, in
some analyses, we even found an increased risk of infection, par-
ticularly when assessed by SARS-CoV-2 antibodies (Figure 1).

Previous reports have identified that hydroxychloroquine inhib-
its trained immunity and reduces expression of IFN-stimulated
genes,” suggesting that the drug might not have a beneficial effect
on the antiviral immune response to SARS-CoV-2. Moreover,
research in Chikungunya infection has found enhanced infection
following chloroquine treatment in non-human primates and in a

human cohort.” Though our results are very robust in the identifi-
cation of an absence of PreP efficacy of hydroxychloroquine, the
possibility of increasing the risk of infection is not concordant and
the interpretation must be very cautious.

The Recovery trial has reported no benefit in hospitalized
patients with COVID-19.° Another randomized study found no
benefit in early treatment.” On 15 July 2020, the FDA revoked
the hydroxychloroguine Emergency Use Authorization. Lastly, a
randomized clinical trial has recently shown no hydroxychloro-
quine efficacy in post-exposure prophylaxis.®
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However, there are still many ongoing studies assessing the ef-
ficacy of hydroxychloroquine PrEP against COVID-19 in
ClinicalTrials.gov, some of them that are going to expose a high
number of HCWs (HERO-HCQ and COPCOV COVID-19 trials among
them) to this strategy.

The rate of SARS-CoV-2 antibodies in the predefined high-risk
hospital departments, 17.03%, is significantly higher than the
9.41% found in the whole hospital staff of the same centre and
time period (adjusted difference=+7.62, 95% CI=4.13-11.09,
P<0.0001).° The corresponding rate in the general population in
the same province and period was 7.0% and among HCWs in an-
other hospital in the same metropolitan area the rate was
11.2%.%'° Therefore, there is an urgent need to discover effective
PrEP strategies for high-risk HCWs.

Our study has limitations, including its retrospective design.
We performed, however, a propensity-score adjustment for a
number of COVID-19-relevant confounders that achieved a
complete adjustment. Despite this, we cannot rule out residual
confounding. We screened all HCWs by serology, allowing us
a more accurate estimate of COVID-19 infection among
HCWs, including those who remained undiagnosed during the
epidemic.

In conclusion, this study did not demonstrate a significant
benefit of hydroxychloroguine PrEP for COVID-19 prevention in
hospital HCWSs. These results support the implementation of early
safety and efficacy controls in ongoing trials assessing hydroxy-
chloroquine PrEP by Data and Safety Monitoring Boards, consider-
ing that the drug has failed in COVID-19 treatment overall, in early
treatment, in post-exposure prophylaxis and this analysis suggests
the same could happen in PrEP as well.
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