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Herd Immunity Likely Protected the
Men Who Have Sex With Men in the
Recent Hepatitis A Outbreak in San
Diego, California
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A high seroprevalence of hepatitis A virus (81%) among human
immunodeficiency virus-negative high-risk men who have sex
with men is likely why this community was largely spared from
a recent hepatitis A virus outbreak in San Diego, California.
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Between November 2016 and October 2017, San Diego County,
California, had an outbreak of hepatitis A virus (HAV), largely
among persons who were homeless and/or used illicit drugs
[1]. Historically, however, men who have sex with men (MSM)
have higher risk of HAV infection than the general population
and outbreaks have occurred among MSM communities [2].
This is why HAV vaccinations have been recommended on the
national level for MSM since 1996 [3]. Given that MSM were
not disproportionately affected in this outbreak, we hypothe-
sized that the HAV seroprevalence was sufficient to offer herd
immunity to the local MSM community. We measured the HAV
immunoglobulin G (IgG) positivity rates among men who were
testing for human immunodeficiency virus (HIV) at a local
testing center. We chose this study population to evaluate MSM
who were likely to be at high risk for HAV infection and per-
haps not already engaged in healthcare, unlike MSM who have
HIV and are receiving treatment.

of an HAV outbreak in
Australia estimated the critical immunity threshold to

A mathematical model
be >70% for MSM populations in major urban centers
[4]. However, data from a recent HAV outbreak in Lyon,
France, demonstrated that >70% of MSM using preex-
posure prophylaxis for HIV had immunity to HAV, yet
an HAV outbreak still affected this MSM population [5].
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Because risk practices and demographics may differ among
cultures, our study aimed to establish a benchmark level
of HAV immunity for MSM in urban centers in the United
States.

METHODS

The samples for this study came from men who tested for HIV
at a local testing center between 1 February and 1 July 2017
(N =921; 146 heterosexual men and 775 MSM). Immunity for
HAYV was defined as a positive HAV IgG result using the Aviva
Systems Biology kit. Other data used in the analysis came
from a 50-question demographic and health survey at the
testing center. The difference in HAV seroprevalence between
MSM and heterosexual men was analyzed using Fisher exact
test. Logistic regression was used to model HAV seropositivity
among MSM by age, race/ethnicity, sexual activity (number
of partners, types of partners, and method of intercourse),
homelessness, history of sexually transmitted infections, any
reported drug use, risk for acquiring HIV infection, and zip
code. Each predictor was modeled individually against HAV
seropositivity. Predictors for multiple regression were initially
selected if univariate P values were <.20, then iteratively tested
with stepwise selection. Interactions between predictors were
tested but were not found to significantly improve model fit.
Model diagnostics were performed with a combination of
likelihood ratio tests, Akaike information criterion, variance
inflation factors, and residual plots. Participants with miss-
ing data among significant predictors in the final model were
excluded from the analysis.

RESULTS

Study participants had a mean age of 34 years and 44.4% were
non-Hispanic white. The seroprevalence of HAV was 58% (95%
confidence interval [CI], 50.1%-65.9%) among heterosexual
men and 81% (95% CI, 78.1%-83.6%) for MSM (odds ratio
[OR], 3.09 [95% CI, 2.08-4.57]; P < .01). Among all male par-
ticipants, there were no significant differences in HAV seropos-
itivity based on age, race/ethnicity, reported drug use, injection
drug use, homelessness, sex with HIV-infected partner, previ-
ous diagnosis of sexually transmitted infections, newly diag-
nosed acute HIV infection, or zip code of residence. There were
independent, significantly higher proportions of HAV seropos-
itivity among MSM who reported >10 sex partners in the pre-
vious 3 months (adjusted OR [AOR], 2.50 [95% CI, 1.28-5.49];
P =.01) and any receptive unprotected anal intercourse (AOR,
1.98 [95% CI, 1.35-2.92]; P < .01), and significantly lower pro-
portions among MSM who reported sex with a transgender
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Figure 1. Hepatitis A virus seropositivity in men who have sex with men participants. Abbreviations: AfroAm, African American; AOR, adjusted odds ratio; Cl, confidence
interval; HIV+, human immunodeficiency virus infected; IDU, injection drug user; MJ, marijuana; OR, odds ratio; rec, receptive; SD, San Diego; STD, sexually transmitted

disease; UAI, unprotected anal intercourse.

partner in the previous 3 months (AOR, 0.28 [95% CI, .08-.93];
P =.03) (Figure 1).

DISCUSSION

These data suggest that herd immunity among the MSM com-
munity in San Diego was achieved with 81% HAV seropositivity,
and that participants with more sex partners and condomless
anal receptive sex also had the highest HAV seropositivity. This
could provide a good vaccination benchmark for at-risk com-
munities during HAV outbreaks.

In the San Diego outbreak, 590 known infections occurred in San
Diego, California, between November 2016 and June 2018, largely
in people who were homeless and use illicit drugs (34%), those who
were only homeless (15%), and those who only use illicit drugs
(13%). Among 402 male cases, 14 (3.5%) were MSM and ranged in
age from 24 to 68 years (median, 36 years). Two (14%) were neither

homeless nor used illicit drugs. Six cases (42%) received 1 dose of
the HAV vaccine, but only 1 case received it far enough in advance
of exposure to be considered effective [6]. Among all cases, mortal-
ity was high with 20 deaths (3.3%), and none were MSM [1]. This
demographic pattern is more similar to outbreaks occurring cur-
rently in Kentucky, Utah, and West Virginia than those occurring
in Michigan and Los Angeles, where MSM represent 14% and 58%
of the infected male populations, respectively 7, 8]. Of note, the
Los Angeles outbreak developed much later (September 2017) and
remains much smaller than the San Diego outbreak (43 vs 590 total
cases). Because the proportion of infected persons was large for
MSM in Michigan and Los Angeles, we postulate that HAV sero-
prevalence sufficient for herd immunity was not present in those
communities. Our study was limited because we do not know the
baseline HAV seroprevalence among people who are homeless
or use illicit drugs during the San Diego outbreak that may have
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predisposed them to infection. It is also important to consider that
there may not have been sufficient overlap between MSM and peo-
ple experiencing homelessness in San Diego or those using illicit
drugs; however, 11 of the 14 MSM who did become infected in
the San Diego outbreak were either homeless or reported use of
illicit drugs. Additionally, we do not know whether the high HAV
seroprevalence among MSM study participants was through vac-
cination or previous exposure, although large HAV and hepatitis B
virus vaccination awareness campaigns were directed to the local
MSM community in 2005-2008 and 2011. Further seroprevalence
and vaccination data in various risk groups across outbreaks are
needed to corroborate our findings.
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