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Abstract

Introduction Our study describes changes in HIV care service delivery and continuity of HIV antiretroviral therapy (ART)
for people living with HIV (PLHIV) during the 8 weeks before and after diagnosis of the first coronavirus disease 2019
(COVID-19) cases in Haiti on March 19, 2020.

Methods Using data from 96 out of 167 health facilities offering ART services, we compared four ART program indicators:
(1) count of HIV visits; (2) proportion of ART dispenses in community-based settings (DAC); (3) proportion of multi-month
dispensing of ART medications > 6 months (>6 m MMD); and (4) proportion of timely ART refills. We used uncontrolled
interrupted time series (ITS) models to estimate slope and level changes in each indicator with the arrival of COVID-19.
Results and Discussion From week 1 to week 16, the average number of HIV visits fell from 121.5 to 92.5 visits, the propor-
tion of DAC rose from 22.7% to 36.7%, the proportion of > 6 m MMD rose from 29.4% to 48.4%, and the proportion of timely
ART refills fell from 51.9% to 43.8%. The ITS models estimated abrupt increases of 36% in>6 m MMD (p <0.001) and 37%
in DAC (p <0.001) at the time of COVID-19 arrival, and no change after arrival of COVID-19. The was an abrupt decline
of 18% in timely ART refills with the arrival of COVID-19 and a decline of 1% per week thereafter, both non-statistically
significant changes.

Conclusions The sudden changes in HIV service utilization represent dramatic adaptations needed to mitigate primary and
secondary effects of the COVID-19 pandemic on PLHIV. This study underscores the urgency of optimizing ART delivery
models in Haiti and beyond, in order to maintain progress toward HI'V epidemic control.
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Introduction

The global coronavirus disease 2019 (COVID-19) pandemic
has had both primary and secondary effects on population
health. By December 1, 2020, there were more than 65 mil-
lion cases and 1.5 million deaths attributed to the global
pandemic [1]. The World Health Organization (WHO) has
warned of grave consequences of COVID-19-related disrup-
tions to health systems and the vulnerability of hard-won
gains in programs for controlling human immunodeficiency
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virus (HIV), tuberculosis and other diseases [2, 3]. Hai-
ti’s Ministry of Public Health and Population (MSPP)
announced the first confirmed cases of COVID-19 on
March 19, 2020 and by December 1, 2020 reported more
than 37,000 suspected cases, 9,347 confirmed cases and 233
deaths [1, 4].

Haiti has a generalized HIV epidemic: the national preva-
lence rate is estimated at 2.0% and 15.6% of deaths among
adults aged 15-49 years are due to HIV [5, 6]. By the end
of 2019, under the MSPP’s national policy of universal HIV
treatment, more than 108,000 patients were active on HIV
antiretroviral treatment (ART), representing 86% of people
living with HIV (PLHIV) aware of their status [7].

In early March 2020, the MSPP published its COVID-
19 prevention and control plan, promoting reduced use of
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health facilities for non-essential services, particularly for
vulnerable groups, including PLHIV [8]. In parallel, the
United States President’s Emergency Plan for AIDS Relief
(PEPFAR), responsible for approximately 75% of funding
for Haiti’s ART program [7], disseminated guidance on miti-
gating the impact of COVID-19 on the continuum of HIV
care via several strategies, including: (1) use of telephone
and short message service (SMS) to proactively communi-
cate with HIV patients about COVID-19 risk and prevention;
(2) promoting multi-month dispensing (MMD) for six or
more months, reducing the need for frequent visits to health
facilities for ART refills; and (3) promoting community-
based ART distribution, through community health agents
[9]. With the arrival of COVID-19 in Haiti, non-governmen-
tal partner organizations also rapidly mobilized to support
COVID-19 prevention, testing, and case management, as
well as continuity of HIV services [10].

Our observational study sought to describe changes in
HIV service utilization, delivery, and continuity in Haiti
during COVID-19, using retrospective data from a national
electronic medical record (EMR) system.

Methods

We compared indicators of interest from January 24, 2020 to
May 14, 2020, representing the eight weeks before and after
the first two cases of COVID-19 were diagnosed in Haiti
on March 19, 2020. Our study included data from 96 out
of 134 facilities using the iSanté electronic medical record
(EMR) data system and 167 facilities offering ART services.
The project was approved by the University of Washington’s
Human Subjects Division and the Haiti National Bioeth-
ics Committee. The project was reviewed in accordance
with CDC human research protection procedures and was
determined to be research. However, the study used only
aggregated, de-identified data, and no investigators inter-
acted with human subjects or had access to identifiable data
or specimens for research purposes, so a consent waiver was
obtained for the study.

Data Source

The iSanté EMR system is operated by MSPP and is the
largest of Haiti’s three main EMR systems [11-13]. The
iSanté central data repository, located in Port-au-Prince,
contains data from 134 health facilities which routinely use
the EMR for HIV clinical management. Data were extracted
from the central repository in June 2020. Health facilities
were excluded if they failed to replicate their data to the
central repository following the study close date of May 14,
2020; this ensured that the central data mirrored the data
available at the sites through the full study period.

Outcomes of Interest

The study included patient data aggregated in weekly values
at the health facility level. Our study sought to assess time
trends before and after the confirmation of the first cases
of COVID-19 in Haiti on March 19, 2020 (referred to as
“COVID-19 arrival”), using four indicators:

1. Count of unique visits to the health facility for HIV care
(referred to as “HIV visits”);

2. Proportion of ART dispenses occurring in community-
based settings (referred to by its French acronym, as
“DAC”);

3. Proportion of ART dispenses with six or more months
of medication dispensed (referred to as “>6 m MMD”);

4. Proportion of patients with timely ART refills in either
the clinic or community, as indicated by receiving medi-
cation within seven days of the expected refill date.

Data Analysis

In descriptive analyses, we estimated the mean weekly value
of each indicator along with the 95% confidence interval
(CI) across the 96 health facilities over the 16 weeks of the
study. We used uncontrolled interrupted time series (ITS)
models to estimate slope and level changes in each indicator
following the arrival of COVID-19 in Haiti. ITS is a use-
ful quasi-experimental method for leveraging routine data
sources to estimate the effects of sudden events or policy
changes, in the context of observational data [14]. Our ITS
models used the form:

Ymum = ﬁbaseline + ﬁweekl—S + ﬂweekQ—lﬁ + ﬁpost—COVID + ﬂpublicholiday

The models included estimated baseline levels (f,,,,/ine)s
rates of change (slopes) for the period before (f,,,.;_g) and
after (f,,.010_16) March 19th, and a parameter for number
of days health facilities were closured each week due to
public holidays (B,piicnotiday)- The models allowed for an
immediate discontinuous level effect (8,,,,_covip), to detect
sudden changes as of March 19th. The ITS models used
mixed effects negative binomial regression models, which
assumed a Poisson-like count process, suitable for overdis-
persed count data, as was the case in these data. The mod-
els for the three indicators expressed as proportions also
included an exposure or offset parameter reflecting the value
of the denominator, constraining estimated outcome values
to 1.0. The ITS models allowed for random intercepts by
health facility and used a first-order auto-regressive model
to account for autocorrelation. To assess the robustness of
the ITS model, we conducted a date falsification test for an
unknown break point, and used a Bonferroni-like correction
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to address multiple testing [15]. To address concerns about
data quality, we carried out sensitivity analyses which
included only health facilities with data available during all
16 weeks of interest (n=75). We used R (https://www.r-
project.org/) and Stata 15.1 (StataCorp, College Station, TX)
for all analyses.

Results

The 96 health facilities included in the study contributed
6—16 weeks of data each. There were 152,766 HIV con-
sultations, 89,265 (58.4%) before and 63,503 (41.6%) after
arrival of COVID-19. The mean number of HIV visits per
week per facility fell from 121.5 visits during week 1 to 92.5
during week 16 (Fig. 1 Panel A). The ITS model estimated
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Fig.1 *Mean values by week shown with scatter points; blue trend
line shows the ITS model-predicted trend with 95% confidence inter-
val; vertical line shows the date of arrival of COVID-19 in Haiti
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a marginally-significant abrupt decline of 18% in the num-
ber of HIV visits with the arrival of COVID-19 in Haiti, as
estimated by the discontinuous level parameter in the ITS
model (incidence rate ratio [IRR]=0.82; 95% CI: 0.66-1.00,
p=0.05), and no change in slope before or after arrival of
COVID-19. Each public holiday resulted in a decline of 14%
in the estimated number of clinical visits (IRR =0.86, 95%
CI: 0.79-0.93, p<0.001).

The use of both >6 m MMD and DAC increased. Among
59,591 ART dispenses, 28,437 (47.7%) occurred before and
31,354 (52.3%) occurred after COVID-19 arrival. From
week 1 to week 16, the mean proportion of >6 m MMD
dispenses climbed from 29.4% to 48.4% (Fig. 1 Panel B)
and the mean proportion of DAC climbed from 22.7% to
36.7% (Fig. 1 Panel C). Before COVID-19 arrival,>6 m
MMD increased by 4% per week (p<0.001) and DAC
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(March 19 2020); dashed line show the counterfactual scenario of
continuation of the before COVID-19 trend (with autoregression and
adjustment for public holidays as a time-varying factor)
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Table 1 Time trends in key HIV care indicators before (January 24—March 18, 2020) and after (March 19—May 14, 2020) COVID-19 arrival in

Haiti (n= 1,483 site weeks)

Incidence Rate Ratio (95% Confidence Interval)”

HIV visits (count)

> 6 months MMD

Community based ART (DAC) Timely ART pick-up

Baseline incidence 51.06 (37.68, 69.06)
1.00 (0.97, 1.03)
0.82 (0.66, 1.00)
0.98 (0.94, .1.03)

0.86 (0.79, 0.93)***

Before period slope
Level change

After period slope
Public holiday (per day)

0.26 (0.22, 0.30)
1.04 (1.02, 1.06)**
1.36 (1.21, 1.53)%**
0.96 (0.93, 0.98)**
1.00 (0.96, 1.04)

0.18 (0.16, 0.22)
1.02 (1.00, 1.04)*
1.37 (1.22, 1.53)%**
0.98 (0.96, 1.01)
0.97 (0.93, 1.02)

0.43 (0.37, 0.57)
1.00 (0.95, 1.05)
0.82 (0.61, 1.10)
0.99 (0.93, 1.06)
0.96 (0.86, 1.07)

#4%p < 0.001; #¥p<0.01; *p<0.05

Hndicator for HIV visits included 96 sites, while indicators for DAC, > 6 months MMD and timely ART pickup included 95 health facilities

increased by 2% per week (p=0.05) (Table 1). Both indi-
cators made an abrupt jump in level with the arrival of
COVID-19 (IRR=1.36; 95% CI: 1.21-1.53 for>6 m
MMD and IRR =1.37; 95% CI: 1.22-1.53 for DAC; both
p<0.001) (Table 1). After the arrival of COVID-19, DAC
exhibited no slope change, and <6 m MMD declined by 4%
per week (p <0.01). The proportion of timely ART refills
declined from 51.9% during week 1 to 43.8% during week
16 (Fig. 1 Panel D). The ITS model estimated an immediate
drop of 18% (IRR: 0.82; 95% CI: 0.61-1.10, p=0.20), but
no change in slope before or after the arrival of COVID-19
(Table 1). A sensitivity analysis of only sites reporting data
for all 16 weeks of the study (n="75) produced consistent
results (Table 2).

Discussion

Keeping PLHIV out of clinics was an important COVID-
19 mitigation strategy and it is likely that anticipation of
the arrival of the pandemic in Haiti accelerated pre-existing
programmatic shifts towards ART delivery models involving
MMD and DAC. Despite the increases in these strategies to
reduce barriers to ART retention, we found some evidence
of an abrupt decline in continuity of care for ART patients in
Haiti with the arrival of COVID-19, as indicated by the trend
in timely ART refills across clinic and community settings.

While not statistically significant, the decline from what was
already a sub-optimal level is highly concerning, and gives
credence to WHO’s projections of devastating secondary
health impacts of COVID-19 in terms of disruption to HIV
treatment programs [16].

In recent years, Haiti has experienced novel outbreaks
of cholera (2010) [17, 18], chikungunya (2013), and Zika
(2015) [19], as well as disruption to healthcare delivery
due to the earthquake of 2010 [20], hurricanes, health
worker strikes, and political unrest. The resiliency of ART
patients and providers has been evident in the face of such
challenges. For example, within five months of the 2010
earthquake that killed over 200,000 people, HIV testing, pre-
vention, and treatment services had largely rebounded fol-
lowing focal investment in rebuilding [20-22]. In contrast,
the timeframe for COVID-19 disruption is more uncertain,
and global economic hardship could make it very difficult
to mobilize investment to support the MSPP-led COVID-19
response, as Haiti has seen with past health crises.

There were several limitations to our study. The number
of time points before and after March 19™ (8 each) is less
than is recommended for ITS analyses, leading to low power
to detect differences in time trends [23]. We were not able
to separately estimate timely ART refills in clinic vs. com-
munity settings, and we did not assess whether this outcome
translated into enduring attrition from the ART program. We
could not determine whether the decrease in HIV visits was

Table 2 Sensitivity Analysis: Time trends in key HIV care indicators before (January 24—March 18, 2020) and after (March 19—May 14, 2020)

COVID-19 arrival in Haiti (n=1,232 site weeks)

HIV visits (count)

> 6 months MMD

Community based ART (DAC) Timely ART pick-up

Baseline incidence 77.64 (58.50, 103.03)
1.00 (0.97, 1.03)
0.83 (0.68, .1.00)
0.99 (0.95, .1.03)

0.85 (0.79, 0.92)**%*

Before period slope
Level change

After period slope
Public Holiday (days)

0.26 (0.22, 0.31)
1.04 (1.01, 1.05)**
1.40 (1.23, 1.58)%**
0.96 (0.94, 0.99)**
1.00 (0.96, 1.05)

0.19 (0.16, 0.23)
1.02 (1.01, 1.04)*
1.33 (1.18, 1.50)%**
0.98 (0.96, 1.01)
0.97 (0.93, 1.02)

0.45 (0.35, 0.60)
1.00 (0.95, 1.05)
0.80 (0.60, 1.08)
0.99 (0.93, 1.06)
0.96 (0.86, 1.07)

##kp < 0.001; *p <0.01; *p<0.05
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appropriate, or whether HIV patients may have missed nec-
essary care. It is possible that data entry was disrupted, lead-
ing to measurement error in the indicators we studied; how-
ever, our sensitivity analysis, a proxy for data completeness,
produced consistent results. There may have been different
phases during the period after arrival of COVID-19, with
additional break points, which we did not model. Indeed,
the date falsification tests revealed significant break points
in both week 8 (the break point in our primary model) and
week 9. Further research on the effects of COVID-19 on
HIV care delivery could explore evidence for distinct phases.

Further research on COVID-19 related disruptions in
HIV testing, linkage to care, ART initiation, or in the ART
drug supply chain in low and middle-income countries is
warranted. While the sharp increase in>6 m MMD in our
study suggested no drug supply interruptions, it is unclear if
a stable drug supply will persist [16]. In addition, we studied
only a short period after the arrival of COVID-19 in Haiti.
On May 14, 2020, the closing date of our study, there were
18 observed deaths from COVID-19 and fewer than 150
observed cases in Haiti [4]. Given the growth in the number
of COVID-19 cases in the ensuing weeks, it will be impor-
tant to monitor long-term effects of the COVID-19 pandemic
on continuity of HIV services.

Conclusions

Overall, this study showed a concerning signal of short-
term disruption to HIV services in Haiti with the arrival
of COVID-19. The decline in HIV visits at health facilities
and the shift toward DAC and > 6 m MMD reflected the
adaptability of the health system, and represented a desirable
opportunity to mitigate COVID-19 risk while preserving
ART continuity; however, it is discouraging that timely ART
refills across clinic and community settings worsened after
the arrival of COVID-19. The COVID-19 pandemic’s direct
and secondary effects on population health are considerable.
Our study from Haiti brings concrete, specific evidence that
underscores the urgency of optimizing DAC and MMD and
identifying additional strategies to support continuity of HIV
care in Haiti and beyond.
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