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Abstract

During COVID-19 lockdown, the in-hospital number of HIV indicator conditions decreased
disproportionally compared to other non-COVID-19 diseases which was accompanied by reduced
HIV testing rates, number and proportion of positive HIV tests, and new HIV referrals with more late

presentation after lockdown cessation, indicating a significantly impacted HIV care continuum.
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Introduction

The Netherlands Joint United Nations Program on HIV/AIDS (UNAIDS) 90-90-90 goals are at 93%-
93%-96% [1, 2]. The first pillar of the HIV care continuum represents the proportion aware of their
HIV infection. To optimize this, HIV testing in risk-groups and indicator conditions (ICs) is essential for

appropriate patient identification, linkage to care and treatment as prevention [3].

On 27 February 2020, the first person with severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) was diagnosed in the Netherlands. Mid-March, the country went into lockdown. Stricter
restrictions were stepwise enforced, including closure of schools, restaurants and sports clubs, and
banning of all non-essential contact professions [4, 5]. The strictest restrictions were between 16"
March and 1* June 2020. To optimize COVID-19 care, regular healthcare was uniformly downscaled
nationwide with noticeable effects on surgical and oncological non-COVID care in hospitals [6, 7].
These restrictions are also predicted to influence HIV care [8]. The exact impact on the HIV care

continuum in hospitals is still unknown.

We aimed to determine the impact of COVID-19 restrictions on the first pillars of the HIV care

continuum in clinical settings.

Methods

For this observational study at Erasmus University Medical Centre, Rotterdam, we used the
infrastructure within our #aware.hiv network, an ongoing project supporting HIV testing. The study
was conducted according to Declaration of Helsinki principles, Dutch privacy laws, the Medical
Treatment Agreement Act (WGBO), General Data Protection Regulation and was approved by an

Institutional Review Board.

Patients >18 years who visited the hospital and had no objection to the use of routinely collected
data were eligible for inclusion. January 1%, 2020 data collection for the #aware.hiv project started.

Data were extracted from electronic health records, including newly registered diagnoses and HIV



tests performed. HIV ICs were selected based on ECDC guidelines [3]. HIV ICs were grouped based on
whether HIV testing is recommended per local institutional protocols (hepatitis B/C, lymphoma and
syphilis only). We used monitored electronic databases to retrospectively collect data on the HIV

referrals and tests from 2015 to 2020.

A 4™ generation HIV test (LIAISON XL HIV Ab/Ag, Diasorin) chemiluminescence immunoassay was
used to detect HIV antibodies and/or the p24 antigen. An HIV immunoblot (INNO-LIA HIV I/Il Score,
Fujirebio), HIV-1 PCR (COBAS AmpliPrep/COBAS TagMan HIV-1 v2 test, Roche diagnostics) and HIV-2

PCR (in-house assay) confirmed positive 4™ generation HIV test results and defined an HIV. infection.

Descriptive data were presented as n(%). No predefined hypothesis on the impact of COVID-19
pandemic on HIV care was formulated since the project started in 2019. A multivariate Poisson
regression model was used to analyse the numbers of HIV tests performed that yielded positive
results between 2015 and 2020, including with time interaction terms and using variables associated

with p<0.1 in univariate analysis in the final model.

We evaluated the number of newly registered diagnoses, including HIV ICs and COVID-19, per month
from 1 January to 30 June 2020. Within patients with HIV ICs, we calculated the HIV test rate per
month. We calculated the absolute number of HIV tests and the amount of diagnosed HIV infections,
defined as the number of newly diagnosed HIV-infected patients with confirmed diagnosis over the
total amount of HIV tests performed from 2015 to 2020. Finally, we evaluated linkage to care by
taking the amount of days between HIV diagnosis and first visit of the HIV department as well as the
amount of days between diagnosis and start of antiretroviral therapy (ART). Linkage to care within

30 days was considered adequate [9].



Results

Overall, 41,272 patients presented with newly registered diagnoses in the first half year of 2020. The
average number of newly registered diagnoses per day decreased ~35% from January (n=270) to
April (n=173) (supplementary figure 1). In April, 154 patients were admitted with COVID-19 out of a
total of 328 during the period studied. The number of COVID-19 diagnoses decreased from April
(n=154) to June (n=26) whilst the total number of diagnoses increased, though not yet to pre-
pandemic levels. During lockdown, the number of HIV ICs diagnosed per month decreased with 69%
between January (n=111) and April (n=35) (figure 1). Absolute numbers of HIV.ICs where testing is
recommended in local institutional protocols halved from January (n=20) to April (n=9), whilst HIV
testing rates remained >70%. HIV ICs where testing is not recommended decreased by 72% from

January (n=93) to April (n=26) and corresponding testing rates decreased to 27% (figure 1).

During lockdown, the most commonly diagnosed HIV ICs were hepatitis B/C, cervical
dysplasia/cancer and lymphoma (supplementary table 1). Overall, the numbers of diagnosed HIV ICs
decreased during lockdown although lymphomas became a dominant diagnosed HIV IC in May/June,
exceeding pre-lockdown numbers. 'This indicates that diseases with more alarming clinical
presentations were seen despite COVID-19 restrictions. Numbers of other frequently observed HIV

ICs showed recovery after the lockdown was lifted in June.

Pre-lockdown (January 1% - March 15”‘), the total amount of HIV tests and test positivity rate was
comparable to previous years (supplementary table 2). During lockdown (March 16" - May 31%), a
significant decrease in the weekly number of HIV tests was observed, accompanied by a 56%
reduction in the test positivity rate compared to pre-lockdown and dissimilar to the pattern in
previous years (supplementary figure 2). Poisson modelling confirmed this reduction (p=0.002) after
adjusting for the effects of age on testing practices and also suggested ongoing decreased positivity
rates post-lockdown (p=0.016) despite a recovered number of HIV tests conducted (supplementary

table 3).



In 2020, linkage to care was not negatively affected by COVID-19 restrictions (supplementary tables
4/5/6). Compared to 2015-2019, referrals for new HIV diagnoses decreased by 37% with comparable
proportions adequately linked to care within 30 days. The difference in median CD4+T-cell count of
those entering care in the second half (0.29*10%/L) compared to the first half of 2020 (0.42*10°/L)

was 0.13*10%/L lower, which was unexpected in light of the pattern observed in 2015-2019.

Discussion

We demonstrate the significant impact of COVID-19 restrictions on the HIV care continuum in
hospital settings. Less patients at risk for undiagnosed HIV presented, HIV testing rate dropped, test
positivity rate was lower, and less patients were referred for new HIV diagnoses. Notably, we also
found indications of significant effects post-lockdown with lower-than-expected HIV positivity rates
and more advanced disease at entry in clinical care. These signals should urge healthcare

professionals to put effort in maintaining the UNAIDS goals during subsequent COVID-19 waves.

Strikingly, the number of patients with HIV ICs . who entered care suffered from a disproportional
decrease, which was almost twofold the average decrease. The observed effects on the HIV care
continuum are likely related to multiple factors including temporary closure of public health centres
for HIV testing. Patient delay due to fear of contracting COVID-19 is also realistic [10]. General
practitioners (GPs) and hospitals focused on COVID-19 with increased barriers to personal
consultation. Combined, they probably explain part of the observations, but we are uncertain why
this also led to.the disproportionate drop in HIV ICs since many factors equally affected other non-
COVID-19 care. HIV ICs might be more prone to doctor or patient delays related to a lower level of
HIV awareness during healthcare crises, stigma or fear of testing. Of those who entered care with an
HIV IC, our data clearly supports including standardized HIV testing to identify patients unaware of

their HIV infection.

Strengths included that we could benefit from a sensitive automated monitored tracking network for

HIV ICs, established before COVID-19 and similar COVID-19 restrictions were enforced nationwide.



Although causality cannot be demonstrated, the observed effects are therefore likely a consequence

of exposure to these restrictions and generalizable.

Limitations were a lack of control group at another hospital or GPs since our tracking network was
not operational there. We cannot fully exclude the possibility that HIV care shifted to peripheral
hospitals but this is unlikely since HIV care in the Netherlands is concentrated in specific hospitals
which all sustained uniform downscaling of non-COVID-19 care. Furthermore, an even nationwide
distribution of hospitalized COVID-19 patients was centrally coordinated and ensured. The
intensively monitored diagnosis registration system, essential to patient:quality and financial
reimbursement, significantly decreases chances of human registration errors. Last, the estimated
undiagnosed HIV infection numbers in the Netherlands has had‘a downward trend for which we
accounted by Poisson modelling [2]. Most measured outcomes of HIV care recovered towards pre-
lockdown levels suggesting that the observed effects are unlikely confounded by concurring

phenomena for instance organizational alterations in HIV testing and care.

In conclusion, these data indicate that the HIV care continuum in hospitals concerning adequate
testing and diagnosing was significantly affected in a lockdown during the COVID-19 pandemic. The
impact observed in a highly structured HIV care setting of the Netherlands is a worrisome signal and
should urge clinicians to put effort in maintaining the UNAIDS goals during subsequent COVID-19
waves. COVID-19, and possible future pandemics, should not take the focus away from identification

and testing of patients with undiagnosed HIV if we are to end the HIV/AIDS epidemic.
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Figure 1: Absolute numbers of patients presenting with HIV ICs and COVID-19 and corresponding
HIV testing rates per month during the first six months of 2020 before (January/February), during
(March-May) and after (June) the nationwide lockdown for COVID-19 in the Erasmus University
Medical Centre, the Netherlands. HIV testing is divided in two groups based on whether testing is
recommended as per institutional guidelines for HIV ICs. Abbreviations: HIV IC, HIV indicator

condition.
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