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Abstract

Background—There is limited data regarding the use of emergency departments (EDs) for
infectious disease screening and vaccination in resource-limited regions. In these settings, EDs are
often the only contact that patients have with the healthcare system, turning an ED visit into an
opportune time to deliver preventative health services.

Methods—In this pilot study, patients that met inclusion criteria were prospectively tested for
hepatitis B surface antigen test (HBsAQ). Previously unvaccinated patients who tested negative for
HBsAg were offered HBV vaccination. The study setting was a public infectious disease hospital
in Cordoba, Argentina. The primary outcomes were new HBV diagnoses, as well as vaccination
completion between screening modalities (Point-of-Care-Testing-POCT vs. laboratory testing) and
same vs. different day vaccination.

Results—We screened 100 patients for HBV (75 POCT & 25 laboratory). The median age of
participants was 35 years (IQR 24-52) and 55% were male. No patients tested positive for HBSAg.
All patients who completed first dose vaccination were initially screened with the POCT. No
patients screened with laboratory testing returned for vaccination. Patients who were scheduled for
vaccination the same day were more likely to complete vaccination compared to those scheduled
for another day (75% vs. 14%, p<.001).

Conclusion—Our study supports the use of HBV POCTs in the ED in conjunction with
vaccination of HBV-negative individuals. In regions with low HBV endemicity, direct vaccination
without HBsAg testing may be more cost effective. We believe that this acute-care screening
model is applicable to other resource-limited settings.
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1. Introduction

1.1 Background

Screening for infectious diseases during emergency department (ED) visits has been studied
in resource-rich countries (1-4). However, data about this approach in resource-limited
settings is scarce, with very few studies exploring the use of ED visits as a setting to link
patients to preventative services (5-7). In Argentina, EDs are often the first, and only contact
that patients have with the healthcare system, as many patients do not seek primary care
services and instead seek acute-care services only when they become ill. This is of particular
importance in young populations who are at high-risk for sexually transmitted infections
(STIs), such as hepatitis B virus (HBV), that would benefit from vaccination. Testing
recommendations for HBV are similar between the Argentine Ministry of Health and the
United States Centers for Disease Control and Prevention (CDC) (8, 9). We provide a
comparative summary of these recommendations in Table 1.

1.2 Importance

The sequelae of untreated chronic HBV include cirrhosis and the development of
hepatocellular carcinoma, both of which present insidiously and often do not manifest
symptoms until they are irreversible or incurable (10). Similar to many countries, HBV was
not added to the national Argentine vaccination schedule until the year 2000, leaving a large
at-risk adult population susceptible to infection upon exposure (11). There have been
subsequent efforts by the Argentine federal government to vaccinate unvaccinated adults,
however, acute HBV incidence remained unchanged between 2007 and 2016, underlying the
difficulty of vaccinating a young adult population (11, 12). While vaccination against the
influenza virus in the ED has gained popularity in recent years, to our knowledge, there are
no published data regarding vaccination for other infectious diseases, such as HBV, in an ED
setting (13). As there is a significant time delay between when blood is drawn for HBV
laboratory testing and a result being ready, we thought it was important to evaluate if the use
of a HBV POCT test would provide superior linkage-to-care rates when compared to
laboratory testing. Previous studies employing point-of-care testing for HBV in resource-
limited settings have targeted linkage-to-care for treatment of HBV-positive persons, but
have not addressed vaccination of HBV-negative persons (14). We believe that HBV testing
in acute-care settings, with linkage to treatment if positive and vaccination if negative, can
be an effective model of healthcare delivery in clinical settings with insufficient primary care
services.

1.3 Goals of This Investigation

We aimed to explore the concept of HBV screening and vaccination during emergency
department visits. The primary outcomes were new HBV diagnoses, as well as vaccination
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completion rates between screening modalities (POCT vs. laboratory) and timing of
vaccination (same vs. different day).

Methods

2.1 Study Design and Setting

In this prospective pilot study, we recruited patients who presented to the ED of Hospital
Rawson between April and May of 2018. This is a public infectious disease hospital located
in Cordoba, Argentina that services a population of approximately 3.3 million people (15).
This ED evaluates approximately 120 individuals a day with an admission rate of 6%. The
median age of patients seen in the ED at the study institution is 45 years, and 51% of
patients seen are women. This study was approved by the medical education committee of
Hospital Rawson.

2.2 Selection of Participants

2.3

To meet inclusion for the HBV screening portion of our study, individuals had to be =18
years and deemed clinically stable by ED staff. As many patients had no documentation of
previous vaccination, self-reported previous vaccination was not considered an exclusion
criteria, and patients were still offered HBV testing. To meet inclusion for the vaccination
portion of our study, individuals had to meet inclusion criteria for the HBV screening
portion of the study, have either a negative HBV test result (laboratory or POCT) or no
previous history of vaccination (including self-reported), and have no contraindications to
vaccination. Following work-up and clearance by the ED provider, the research assistant
approached individuals to offer participation in the study. All patients interested in
participation underwent informed consent. Patients were recruited on weekdays between the
hours of 8am and 5pm.

Interventions

In order to not disrupt ED workflow and efficiency, patients were screened for HBV using
either HBV laboratory or a point-of-care test (POCT) using a practical sampling method. In
patients who had a clinical indication for a blood-draw (as determined by the ED provider),
the research assistant added HBV serology to their lab orders. In patients who did not have
an indication for a blood-draw, the research assistant performed the POCT. This sampling
method was chosen in favor of randomization because it preserved ED workflow by
preventing the extension of ED patient wait times for patients who did not require blood
draws. Point-of-care testing was performed using the PRECHEK Bio. Inc. HBSAg serum
strip (Cat. NO. HBV 213, South Korea).

Patients who tested negative for HBsAg using the POCT and who were seen during the
vaccination center’s operating hours (8am-2pm) were offered same-day vaccination. The
vaccination center was located within the same facility as the ED. Patients who tested
negative for HBsAg who were seen outside the vaccination center’s operating hours and
patients who tested negative for HBsAg with laboratory testing were offered different-day
vaccination. Since the result of HBV laboratory testing typically took one week to return,
patients who tested negative for HBV were called one week after testing with instructions to
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return for vaccination. Patients who did not respond after daily phone calls on three separate
days were considered lost to follow-up. A conceptual map of HBV screening and
vaccination in the ED is provided in Figure 1.

2.4 Measurements

Demographic and clinical data were collected using standardized questionnaires at the time
of patient enrollment. As the POCTSs used in our study gave a result in 10 minutes, this data
was recorded immediately by the research assistant. The results of the traditional laboratory
testing were recorded by the research assistant when they became available (~typically one
week later). The vaccination completion data were acquired by the research assistant after
consulting the vaccination center’s digital vaccination registry.

2.5 Outcomes

The primary outcomes were new HBV diagnoses, as well as vaccination completion rates
between screening modalities (POCT vs. laboratory) and timing of vaccination (same vs.
different day).

2.6 Analysis
Statistical analyses were performed using STATA v15.1 (Statacorp, College Station, TX.).

3. Results

3.1 Characteristics of Study Subjects

We screened 100 patients for HBV. The median age of participants was 35 years (IQR 24—
52) and 55% were male. Forty-one percent of individuals reported having no health
insurance and 77% reported having no primary care provider. Fifty-six percent of patients
reported having a doctor’s visit within the last six months.

3.2 Hepatitis Risk Factors

Twenty-two percent of individuals reported previous HBV testing (all negative), and 13
patients reported previous vaccination. Thirteen individuals presented to the ED for STI
testing due to the presence of concerning symptoms or a recent high-risk exposure. Nine
individuals reported having surgery or blood transfusions before 1992 [the year Argentina
began testing for hepatitis C]. Two individuals reported using intravenous drugs. Thirteen
patients had a previous diagnosis of an STI and no subjects had a known history of HBV.

3.3 Screening and Vaccination

Seventy-five individuals were screened for HBV (HBsAQ) using the POCT, and 25 were
screened with standard HBV testing. None tested positive for HBsAg. Thirteen subjects
reported previous vaccination, seven were lost to follow-up and five had a contraindication
to vaccination (i.e. active fever). Of the 75 individuals who were eligible for vaccination
and/or still engaged in care, 59 (79%) agreed to HBV vaccination. Of those who agreed to
vaccination, 16 were scheduled for same-day vaccination and 43 were scheduled for a future
date. Those who were scheduled for vaccination the same day were significantly more likely
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to complete vaccination compared to those scheduled for another day (75% vs. 14%, p<.001,
Table 2). All of the subjects that completed vaccination had been screened using the POCT.
No patient screened with traditional laboratory testing went on to complete vaccination.

4. Discussion

In our study, we did not diagnose any new cases of HBV. However, as Argentina is
considered a country with low HBV endemicity (~0.7%), this is not surprising (16, 17). The
median age of our study population was slightly younger than the median age of the whole
ED population (35 vs. 45 years). One explanation is that older patients were more likely to
present with unstable conditions, and thus were less likely to fit inclusion criteria for our
study. The study population sex ratio was similar to the ED population. Interestingly, while
most patients did not have established primary care providers, over half of the study
population had seen a physician (non-PCP) within the last 6 months, indicating that most
patients seek treatment in acute-care settings. This suggests that ED visits may be an ideal
setting in which to provide this population with preventative health services (18).

It is notable that of the 25 patients who were screened using traditional laboratory testing,
none completed the first dose of the HBV vaccine. Since the result of laboratory testing took
approximately one week, these patients had to be called with the result of their test, and
were required to return to the hospital for vaccination. This led to a high rate of loss to
follow-up, as scheduling providers were often unable to contact the patient following
discharge from the ED. At our institution, the vaccine center was only open from 8am to
2pm, which proved to be a major obstacle, as this was during normal work hours and
patients were often unable to take time off from work. Patients who were screened with
POCT after the vaccine center closed needed to return at a later date to receive the first dose
of their HBV vaccine, leading to a decreased rate of completion. Unsurprisingly, individuals
with same day appointments were significantly more likely to complete vaccination. This
observation is consistent with non-ED, community-based programs, which have
demonstrated that POC infectious disease testing can significantly improve linkage to care
(19, 20). Offering subsequent HBV vaccinations (2"d and/or 3 doses) through the ED could
be envisioned if patient volumes and resources allowed, but the feasibility of such a practice
would likely be site-specific. Our results, albeit from a small cohort, are important in
designing public health programs that target young patient populations, as difficulties with
follow-up will require innovative strategies to effectively deliver preventive services.

We believe that the use of POCTs for diseases like HBV facilitates improved linkage-to-care
because of the immediacy and actionability of the result. We found that non-use of POCT
and limited vaccine center hours were barriers to initiation of vaccination. We believe that
even higher rates of linkage-to-care can be achieved if an ED were to stock its own HBV
vaccines, rather than directing patients to a separate vaccination area. While this study was
performed in a country with a low HBsAg prevalence, we hypothesize that the potential
preventative impact of ED-based vaccination programs would be substantially greater in
high prevalence areas, where the risk of HBV infection of non-infected individuals is much
larger.
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As there was often a single research assistant available to enroll patients in the study, and the
assistant only worked daytime hours (8am-5pm) on weekdays, ED patient volumes and staff
scheduling inhibited our capacity to include all eligible and interested patients beyond these
times. Our study did not assess for HBV surface antibody (HBsADb) to reflect HBV
immunity, due to poor reliability of commercial rapid tests available in the country. This
assessment would have led to a better understanding of those in need of vaccination. It is
important to note that HBsAg screening may be negative in patients with resolved infections
and those with previous vaccination. While our methodology may result in the vaccination
of patients who are already immunized, we believe these patients represent a minority of
those screened, and this issue is outweighed by the benefit of vaccinating at-risk,
unvaccinated persons. Nonetheless, future studies should include HBsADb if reliable testing is
available. Patients with new HBV infections in the “window” period, those with HBsSAg
mutants and some with chronic HBV infections may have negative HBsAg tests. However,
the frequency of individuals in this category is likely to be low.

Our study supports the use of HBV POCTSs in the ED in conjunction with vaccination of
HBV-negative persons. However, in low-endemicity regions, direct vaccination without
HBsAg screening may be more cost effective in high-risk patients who do not present with
signs, or symptoms of viral hepatitis or liver disease. Future steps include performing a
regional cost-analysis study to determine whether POC testing with subsequent vaccination
or direct vaccination without testing, is most practical and affordable. While we believe that
the simplicity of our approach makes it transferable and applicable to other resource-limited
settings, due to income and resource differences worldwide, our results should be interpreted
with caution when implemented in different geographical areas. Larger studies will be
needed to further identify barriers for vaccine program development and effectiveness.
Lastly, this acute-care screening and linkage-to-care model could be useful in screening for
non-communicable diseases such as diabetes (POC HgAlc) and anemia (POC hemoglobin).
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Table 1.

Summary and comparison of hepatitis B virus testing recommendations from the Argentine Ministry of Health
and the United States Centers for Disease Control and Prevention”

Overlapping Recommendations

« Individuals with elevated AST/AST of unknown etiology *

« Infants born to HBsAg positive mothers

« Household or have sex contacts of persons known to be HBsAg positive -
« HIV positive persons

« Individuals with a history of intravenous drug use .

« Individuals with a history of hemodialysis

* Pregnant women

Additional Recommendations

Argentina United States
« Individuals with occupational exposure to HBV (i.e. needle stick « Individuals who are the source of blood or body fluid exposure (i.e.
injury) sexual assault, needlesticks)
« Individuals with a history of another parenterally-transmittable « Individuals born in intermediate (HBsAg prevalence =2%) and high-
hepatitis virus endemicity (=8%) countries
« Individuals with a history of another sexually-transmitted infection  « US-born individuals whose parents were born in high-endemicity
or with history of sexual intercourse without barrier contraception countries
« Individuals who received a blood product transfusion prior to 1993  « Men who have sex with men (MSM)
« Individuals with a history of recent invasive medical or surgical « Individuals requiring immunosuppressive therapy
procedures within the last 6 months « Donors of blood products, organs, tissues or semen

fAdapted from “Viral Hepatitis: Guide for Medical Teams,” published by the National Program for Viral Hepatitis of the Argentine Ministry of
Health, 2015 and “Recommendations for Identification and Public Health Management of Persons with Chronic Hepatitis B Virus Infection,”
published by the US Centers for Disease Control and Prevention, 2008 (8, 9).

*
Argentine guidelines require LFTs to be >2.5x the level of normal and individuals must present with one of the following signs/symptoms: general
malaise, myalgias, arthralgias, weakness, anorexia, nausea/vomiting or fever

Ak
CDC guidelines include needle-sharing contacts

A A
Argentine guidelines include individuals with a history of intranasal drug use
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Outcome POC Testing (n=75) Standard Testing (n=25)  All (n=100)
Positive Test Result 0/75 (0%) 0/25 (0%) 0/100 (0%)
Vaccination Status
Previous vacc. 7175 (13%) 6/25 (24%) 13/100 (13%)
Contraindication to vacc. 4/75 (5%) 1/25 (4%) 5/100 (5%)
Refused vacc. 13/75 (17%) 3125 (12%) 16/100 (16%)
Lost to follow-up 0/75 (0%) 7125 (28%) 7/100 (7%)
Agreed to vacc. 51/75 (68%) 8/25 (32%) 59/100 (59%)
Completed 15 vacc. 18/51 (35%) 0/8 (0%) 18/59 (31%)
Date of Vaccine Appointment
Same day as test 16/51 (31%) 0/8 (0%) 16/59 (21%)
Completed 1t vace. 12/16 (75%) - 12/16 (75%)
Different day as test 35/51 (69%) 8/8 (0%) 43/59 (73%)
Completed 15 vacc. 6/35 (17%) 0/8 (0%) 6/43 (14%)

POC, point-of-care; Vacc., vaccination
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