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We recognized a surge in acute hepatitis B at our institution 
and a link to the opioid epidemic since 2017. Among barriers 
to optimal management, we identified frequent deviations from 
national recommendations and patient noncompliance with 
follow-up.
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Hepatitis B virus (HBV) infection declined in the United States 
after implementing an effective vaccination protocol in the early 
1990s. However, a recent national uptick in acute hepatitis B 
has coincided with an epidemic of opioid abuse [1]. We aimed 
to assess the impact of this trend on our practice and the read-
iness of our health care workforce to address it. We examined 
the outcomes and the epidemiological factors of patients with 
acute hepatitis B, as this information can aid vaccination efforts. 
Additionally, we examined the diagnosis and management of 
acute hepatitis B at our institution to determine clinician pre-
paredness as the opioid epidemic proceeds.

METHODS

We performed a retrospective study in accordance with the 
Declaration of Helsinki and with institutional review board ap-
proval. The primary objective was to examine the number of 
patients with acute HBV infection managed at the Wake Forest 
Baptist Medical Center–Winston Salem campus (WFBH-WS) 
from January 1, 2015, to December 31, 2018, as well as their 
characteristics and serological and clinical outcomes. A  sec-
ondary objective was to evaluate the diagnosis and treatment at 
the institution, based on national standards.

We identified all patients managed at WFBH-WS with a diag-
nosis of acute hepatitis B during the study period using the in-
stitutional infection prevention information system (TheraDoc) 
database. Then we evaluated each case using electronic health 
records (EHRs; Epic 2017 HYPERSPACE) for access to in-
ternal and external clinical data. Based on the 2012 Centers for 
Disease Control and Prevention’s case definition, we defined a 
case of acute hepatitis B with the following criteria: (1) a posi-
tive hepatitis B surface antigen (HBsAg) and (2) either jaundice 
or elevated alanine aminotransferase (ALT) levels >100 IU/L 
without alternative explanation and (3) either (a) an acute ill-
ness with a discrete onset of any sign or symptom consistent 
with acute viral hepatitis (eg, fever, headache, malaise, anorexia, 
nausea, vomiting, diarrhea, and abdominal pain) without alter-
native explanation or (b) a documented negative HBsAg within 
the prior 6 months or (c) a positive hepatitis B core (HBc) IgM 
antibody [2]. We excluded patients with chronic hepatitis B or 
with insufficient clinical data for a conclusive diagnosis.

Outcome measures included clinical course, use of anti-
HBV treatment, and progression to chronic infection, using the 
American Association for the Study of Liver Diseases (AASLD) 
criteria [3, 4]. A protracted–severe course was defined as either 
>4 weeks of an elevated INR (≥1.5) or total bilirubin >3 mg/dL 
(or direct >1.5 mg/dL) or clinical evidence of encephalopathy 
or ascites. The lack of these criteria defined an uncomplicated 
course. Following AASLD guidelines, indications for anti-HBV 
treatment included protracted–severe course, and acute liver 
failure was defined as an elevated INR (≥1.5) with evidence 
of altered sensorium in a patient without preexisting cirrhosis. 
HBsAg positivity for at least 6 months after the initial HBsAg-
positive result defined chronic HBV infection.

We recorded demographics (age, ethnicity, sex, ZIP code, and 
health insurance status), HBV risk factors (a sexual or injection 
drug exposure as recorded by providers in the EHR), psychi-
atric comorbidities, emergency room visits to WFBH in the 
12 months before presentation, and anti-HBV treatment pro-
vided during the course of acute infection. Laboratory data in-
cluded ALT and total bilirubin levels, international normalized 
ratio (INR), hepatitis C virus (HCV) antibodies, HBsAg, HBc 
IgM, and HBV DNA. We used Microsoft Excel to record data. 
We reported data using absolute numbers and proportions 
for categorical variables and mean and range for quantitative 
variables.

RESULTS

We identified 36 cases of acute HBV during the study period, 
8 in 2015–2016 and 28 in 2017–2018 (Figure 1; Supplementary 
Data). Twenty-eight (78%) patients had available HBc IgM 
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serology (1 also had a negative HBsAg within the previous 
6 months). The remaining 8 (22%) were diagnosed via a viral 
hepatitis syndrome without alternative explanation.

Table 1A summarizes the characteristics of the patients. The 
majority were male and of white ethnicity. The mean age (range) 
was 43 (19–81) years. A history of intravenous drug use (IVDU) 
was identified in 8 (22%) patients, and all of these had acute 
hepatitis B in 2017 and 2018 (Figure 1; Supplementary Data). 
Forty-two percent did not disclose HBV risk factors. More than 
half of patients had a psychiatric comorbidity listed in the EHR. 
One patient was infected with HIV before the HBV infection. 
Eight (22%) patients were seropositive for HCV antibody, and 
5 (14%) had detectable HCV RNA at the time of acute HBV in-
fection. About one-third of the patients had at least 1 unrelated 
emergency room visit within the prior 12 months. Two patients 
(6%) reported vaccination against HBV several years before the 
infection. One of them was vaccinated upon diagnosis of HIV 
infection. Out of the 5 patients born after 1991, when the rec-
ommendation for universal HBV child vaccination was issued, 
only 1 confirmed having been vaccinated.

Table 1B summarizes clinical course and management. Two 
(6%) patients, ages 69 and 81, had a protracted–severe course, 
while the mean age of patients with an uncomplicated course 
was 42  years. Eight (22%) patients received treatment with 
entecavir or tenofovir, and only 2 of these met AASLD criteria 
for treatment due to a protracted–severe course.

More than half of patients did not follow up after diagnosis of 
acute HBV, and therefore their clearance status could not be deter-
mined. Seventeen patients had follow-up HBsAg testing, and 1 (6%) 
developed chronic HBV infection. This patient was co-infected 
with HIV, and his antiretroviral regimen included lamivudine as 
the only drug active against HBV. One patient with Crohn’s dis-
ease, who was on treatment with mesalamine at the time of the 
infection, cleared the HBsAg by the 14th month after acute illness.

DISCUSSION

Our data suggest that IVDU has contributed to an increase in 
acute hepatitis B cases in our community at least since 2017. 
This coincides with a national uptrend in drug abuse, an epi-
demic ongoing for more than a decade [5]. Most patients were 
white, consistent with national data with regards to both acute 
HBV and IVDU [6–8]. The majority were male, unlike the cur-
rent opioid epidemic, but consistent with national data on acute 
HBV [1, 8]. This is not surprising, as sexual transmission, in 
particular among men who have sex with men, is the most fre-
quent HBV infection route in the United States [1]. A  recent 
national study highlighted the high prevalence of undetectable 
immunity against HBV among adults at high risk [9]. In the 
HBV vaccination efforts, new ways of identifying individuals 
at high risk and additional venues to deliver the vaccine could 
be considered. On this regard, in our study one-third of the pa-
tients had used the hospital emergency room within the prior 
year, and more than half had psychiatric disease.

Limited vaccine effectiveness constitutes another barrier in 
the fight against HBV. Thus, 2 of our patients became infected 

Table 1.  Patient Characteristics, Clinical Management, and Outcomes

A, Patient Characteristics No. %

Age group   

  19–29 y 6 17

  30–39 y 8 22

  40–49 y 9 25

  50–59 y 8 22

  60–69 y 4 11

  70+ y 1 3

Male sex 28 78

Race   

  White 29 81

  Black 6 17

  American Indian 1 3

Health insurance   

  Medicaid 5 14

  Medicare 8 22

  Commercial 14 39

  Veterans Administration 1 3

  Uninsured 8 22

Prior HBV vaccination 2 6

Psychiatric comorbidities 20 56

HCV Ab positive 8 22

HCV RNA   

  Positive 5 14

  Negative 8 22

  Unknown 23 64

HIV status   

  Positive 1 3

  Negative 26 72

  Unknown 9 25

Prior emergency room visitsa   

  None 25 69

  1–2 6 17

  3+ 5 14

HBV risk factor   

  Sexual 13 36

  IVDU 8 22

  Other/undisclosed 15 42

B, Clinical Management and Outcomes   

Clinical course   

  Uncomplicated 34 94

  Acute liver failure 0 0

  Protracted–severe 2 6

Anti-HBV treatment   

  Yes, indicatedb 2 6

  Yes, not indicatedb 6 17

  No 28 78

Progression to chronic HBV   

  Yes 1 3

  No 16 44

  Unknown 19 53

Abbreviations: AASLD, American Association for the Study of Liver Diseases; HBV, hepa-
titis B virus; HCV, hepatitis C virus; IVDU, intravenous drug use.
aWithin the prior 12 months. 
bBy AASLD guidelines.
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despite prior vaccination, 1 of whom was HIV-positive. As HIV 
infection is not only a well-recognized risk factor for poorer re-
sponse to the HBV vaccine but also for developing chronic in-
fection, including tenofovir as part of the HIV treatment can 
confer additional protection [10, 11].

Anti-HBc IgM was not available for all patients, despite the 
Centers for Disease Control and Prevention recommendation 
for case confirmation [2]. It should be noted, however, that it 
is not rare to encounter positive IgM anti-HBc in patients with 
chronic HBV and acute exacerbation [12]. We carefully evalu-
ated each case and based the diagnosis of acute HBV infection 
on multiple pieces of information. We also observed diver-
gences from national recommendations, as anti-HBV therapy 
was most often prescribed without indication per the AASLD 
guidelines. Overtreatment of HBV subjects patients to medica-
tion side effects and added costs.

Most subjects (53%) were lost to follow-up after the initial en-
counter, indicating that patients at risk for HBV pose challenges 
for adequate medical care. For those with follow-up data, 95% 
cleared the infection, which is consistent with reported clear-
ance rates in adults [13]. The patient who developed chronic 
HBV was infected with HIV, an association that is well recog-
nized, with an estimated risk up to 6 times higher than non-
HIV hosts [14]. Interestingly, we observed spontaneous HBsAg 
clearance after 6  months in 1 patient with Crohn’s disease. It 
is unclear if this delay was related to Crohn’s in the absence of 
immunosuppressive therapy. It suggests, though, that some pa-
tients may require monitoring beyond the 6-month hallmark 
before diagnosing chronic infection. Although our sample was 
small, age did not affect the elimination of HBsAg, contrary to 
a prior report [15]. Additional studies would help to investigate 
this, as well as the possibly more severe clinical course in elderly 
patients suggested by our data.

This study has several limitations. As it is retrospective, some 
relevant data were missing, which could have caused the exclu-
sion of uncertain cases, and potentially underestimation. It also 
adds an element of subjectivity that could affect sample validity. 
Lastly, it is a small sample size from a single medical center, and 
therefore may not be representative of other practices.

In summary, our study confirms that the IVDU epidemic is 
implicated in the surge of HBV cases in our community, and 
it highlights the importance of additional efforts for vaccina-
tion targeting at-risk individuals at all possible levels of care. 
We identified opportunities to inform and prepare our health 
care providers while the opioid epidemic continues in order to 
better align the diagnosis and management of acute HBV with 
national guidelines.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility 
of the authors, so questions or comments should be addressed to the 
corresponding author.
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