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Abstract Sub-optimal screening for chronic hepatitis C
virus (HCV) and chronic hepatitis B virus (HBV) among
high risk groups delays diagnosis and treatment. We aimed
to evaluate overall rates of HCV and HBV screening and
patient knowledge of their testing result. Adults age>18
years undergoing elective outpatient endoscopy at a large,
urban safety-net hospital from July 2015 to July 2016
were prospectively evaluated to determine rates of HCV
and HBV testing, the results of those completed tests, and
patient knowledge of test results among high risk indi-
viduals (as determined by U.S. Preventative Services Task
Force). Among 1125 patients (52.3% male, 70.4% foreign-
born), 66.5% were high risk for chronic HCV; only 30.9%
received prior testing. 14.7% had positive chronic HCV
infection. Patients born in the 1945-1965 cohort were more
likely to have received prior HCV testing compared to
those born outside of this cohort (32.7 vs. 16.9%, p=0.01).
Among patients who received HCV screening, 29.3% were
aware of test results. Overall, 61.6% were high risk for
chronic HBV; only 25.1% received prior testing. 4.1% were
positive for chronic HBV. Compared to Caucasians, Asians
(19.0 vs. 44.4%, p<0.001) and Hispanics (20.0 vs. 44.4%,
p<0.001) were less likely to have previous HBV testing.
Among patients who received prior HBV screening, 18.4%
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were aware of test results. Less than one-third of high risk
patients received HCV and HBV screening among an eth-
nically diverse safety-net population. Equally low rates of
patient knowledge of testing results were observed.
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Introduction

Programs for early detection and treatment of chronic hep-
atitis C virus (HCV) and chronic hepatitis B virus (HBV)
rely on the success of effective screening programs. How-
ever, effective screening programs hinge on the ability of
providers to accurately identify high risk patients that need
to be tested and linking those with chronic viral hepatitis
infection into care for further evaluation and treatment.
Despite well established guidelines identifying high risk
patients in need of HCV and HBV screening, testing and
linkage to care remains low, particularly among ethnic
minorities and those of low socioeconomic status. These
populations that are at greatest risk for chronic HCV and
chronic HBV [1-13].

While targeted education can improve provider aware-
ness and implementation of appropriate HCV and HBV
screening, patient awareness of their own test results is also
an important factor that may affect linkage to care. Knowl-
edge of test results may reflect better engagement and
awareness of risk factors for and complications of chronic
HCYV and chronic HBV and thereby improve the success of
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linkage to care among those with positive screening tests.
Improving HCV and HBV screening and patient aware-
ness of these infections are particularly important for urban
safety-net hospital settings, which predominantly care for
underserved populations. These populations include a large
proportion of ethnic minorities and those with high risk
behaviors and multiple risk factors for chronic HCV and
chronic HBV. Our current study aimed to evaluate rates of
HCV and HBV screening and awareness among patients
at high risk for chronic HCV and chronic HBV among a
diverse, underserved safety-net hospital population.

Methods

We prospectively evaluated all consecutive adults undergo-
ing elective outpatient endoscopy from July 2015 to June
2016 at a large, urban safety-net hospital. All patients were
assessed to identify those at high risk for and thus eligi-
ble for HCV and HBV screening based on U.S. Preventa-
tive Services Task Force guidelines. Receipt of prior test-
ing among eligible patients was evaluated through review
of the electronic medical records, including the result of
those completed tests, Rates of prior testing were strati-
fied by sex, race/ethnicity, country of birth (U.S. born vs.
foreign born), year of birth, history of intravenous drug
use, and HIV status. We further assessed whether patients
were aware of receiving prior HCV or HBV testing and
stratified this awareness by whether they were positive for
chronic HCV or chronic HBYV, respectively. Patient demo-
graphics and clinical data were presented for the entire
cohort as well as stratified by those at high risk for chronic
HCYV or chronic HBV infection. Categorical variables were
presented as proportion and frequencies, and continuous
variables were presented as mean and standard deviation.
Comparison between groups for categorical variables uti-
lized Chi square testing. This study was approved by the
Institutional Review Board at Alameda Health System and
informed consent was obtained from the study participants.

Results

Among 1125 patients evaluated, 52.3% were male, 70.4%
were foreign-born, and 41.7% were of Hispanic ethnicity.
66.5% (n="748) were high risk for chronic HCV infection,
among which 50.1% were male, 89.8% were born in the
1945-1965 birth cohort, 10.3% had HIV co-infection, and
86.7% were of non-white race/ethnicity. 61.6% (n=693)
were high risk for chronic HBV infection, among which
48.6% were male, 89.6% were foreign-born, 11.6% had
HIV co-infection, and 94.8% were of non-white race/eth-
nicity (Table 1).

@ Springer

Among patients at high risk and thus eligible for HCV
screening, only 30.9% received prior testing for chronic
HCV, of which 14.7% had confirmed chronic HCV infec-
tion (Fig. 1). When stratified by birth cohort, high risk
patients born in the 1945-1965 birth cohort were more
likely to have received prior HCV testing compared to
those born outside of this birth cohort (32.7 vs. 16.9%,
p=0.01). Compared to Caucasians, Asians (20.7 vs. 38.9%,
p<0.001) and Hispanics (21.9 vs. 38.9%, p<0.001) were
significantly less likely to have received prior HCV test-
ing. No significant differences in prior HCV testing were
observed when stratified by sex, history of intravenous drug
use, history of incarceration, or HIV status. Among patients
who received prior HCV screening, only 29.3% were aware
of prior testing. Knowledge of prior HCV testing was sig-
nificantly higher among patients who were HCV positive
vs. HCV negative (76.9 vs. 23.6%, p<0.001).

Among patients at high risk and thus eligible for HBV
screening, only 25.1% received prior testing for chronic
HBYV, among which 4.1% were positive for confirmed
chronic HBV infection (Fig. 2). Compared to Caucasian
patients, Asians (19.0 vs. 44.4%, p<0.001) and Hispan-
ics (20.0 vs. 44.4%, p<0.001) were significantly less
likely to have received previous HBV testing. Foreign born
patients were also significantly less likely to have received
prior HBV testing compared to U.S. born patients (22.0
vs. 39.1%, p<0.01). No significant differences in rates of
prior HBV screening were observed when stratified by sex,
history of intravenous drug use, and HIV status. Among
patients who received prior HBV screening, only 18.4%
were aware of prior testing. Knowledge of prior HBV test-
ing was significantly higher among patients who were HBV
positive vs. HBV negative (75.0 vs. 16.2%, p<0.001).

Discussion

Sub-optimal screening for chronic HCV infection, espe-
cially among high risk groups is a missed opportunity for
early detection, linkage to care, and delivery of highly
effective antiviral therapy. Efforts to improve provider
education and awareness of high risk groups to implement
birth-cohort based and risk factor-based HCV screening,
particularly at the primary care and emergency room set-
tings has the potential to narrow the gap between those who
are unaware of their chronic HCV infection status [1, 3-8,
10, 12]. Lack of patient awareness of the importance of
HCV screening and chronic HCV infection has also been
reported, with one study demonstrating only 32% of intra-
venous drug users with chronic HCV infection aware of
their HCV status [5]. While our current study demonstrated
sub-optimal testing for chronic HCV infection among high
risk groups, the observation that <30% of patients who
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Table 1 Characteristics of the Total cohort HCYV screening cohort HBYV screening
study cohort cohort
% Frequency N) % Frequency (N) % Frequency (N)
Overall 100.0 1125 66.5 748 61.6 693
Female 523 588 499 373 51.4 356
Male 47.7 537 50.1 375 48.6 337
Language preference
English 522 591 45.6 341 354 245
Non-English 475 534 544 407 64.7 448
Foreign born 70.4 631 66.9 407 89.6 604
Age 524 123 569 8.4 519 125
Risk factors
History of IV drug use 43 36 63 36 55 36
History of incarceration 125 117 18.5 116 17.3 117
HIV infection 6.5 19 103 19 116 19
Blood transfusion prior to 1992 49 42 73 42
1945-1965 birth cohort 59.7 672 89.8 672
Race/ethnicity
White 124 124 133 89 42 28
African American 234 234 27.1 182 10.2 68
Asian 162 162 19.1 128 205 137
Hispanic 41.7 418 359 241 56.7 378
African 1.6 16 08 5 1.8 12
Middle Eastern 20 20 12 8 29 19
Other 2.8 28 27 18 38 25
Hepatitis C Screening and Awareness
100% - 85.4% 76.9%
(79.8 - 90.9) (59.7-94.1) M Patients Eligible for HCV Screening
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Fig. 1 Hepatitis C virus screening and patient awareness of testing results

received previous testing were aware of their test results
raised major concerns, as this lack of awareness reflected
lack of engagement into medical care, and created addi-
tional barriers in linkage to care among a population that

M Eligible Patients Who Received Prior HCV Screening

M HCV Negative Among Patients Who Received Prior
Testing

W HCV Positive Among Patients Who Received Prior
Testing

W Overall Knowledge of Whether Prior HCV Screening
was Performed

W Knowledge of Prior HCV Testing Among HCV Negative
Patients

" Knowledge of Prior HCV Testing Among HCV Positive
Patients

already faced significant barriers in access to medical care.
The need for greater awareness and improved screening is
particularly important for urban safety-net hospital popu-
lations given the high prevalence of unrecognized HCV
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Fig. 2 Hepatitis B virus screening and patient awareness of testing results

infection. Turner, et al. evaluated 4582 hospitalized patients
born 1945-1965 among an urban safety-net hospital and
demonstrated a 4% prevalence of chronic HCV infec-
tion, nearly twice the national average [12]. Furthermore,
nearly one-third of these newly diagnosed patients had evi-
dence of advanced fibrosis or cirrhosis. The importance of
implementing widespread screening among these high risk
cohorts will improve early detection and treatment, thereby
halting disease progression to cirrhosis and cirrhosis-
related complications.

While there has been much focus on HCV screening and
linkage to care given the recent advancements in HCV ther-
apy, screening and linkage to care for chronic HBV patients
is equally important. HBV infection affects over 240 mil-
lion individuals worldwide and is a leading cause of hepa-
tocellular carcinoma [14]. The majority of HBV infection
occurs in Asia-Pacific and African populations, and thus
effective screening programs are particularly important
among safety-net hospitals, which serve a large propor-
tion of ethnic minorities [14]. As with HCV, efforts at HBV
screening among high risk groups have been disappointing,
and this missed opportunity has led to delays in timely initi-
ation of antiviral therapy [2, 9, 11, 13, 15]. Hu et al. utilized
2009-2010 data from the Racial and Ethnic Approaches
to Community Health registry and demonstrated that only
39.2% of 53,896 ethnic minority individuals reported hav-
ing HBV testing [2]. Our current study demonstrated a 25%
HBV testing rate for high risk individuals. Similarly con-
cerning, only 18% of patients who received prior testing
were aware of their results. As with our HCV observations,
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the HBV observations were particularly concerning given
our underserved safety-net population. Firstly, the demo-
graphics of our population were predominantly ethnic
minorities with a large proportion of Asian and African
immigrants, two populations that are at particularly high
risk for chronic HBV infection. Secondly, the majority of
our patients lived at or below the national poverty level, are
non-English speaking, and already faced significant barri-
ers in timely access to medical care (e.g. lack of engage-
ment with medical care, difficulty with public transporta-
tion to make it to appointments, inadequate clinic time for
providers to address all medical issues). Missed opportuni-
ties for early identification of HBV further contributed to
disparate medical care and delays in time access to treat-
ment to prevent disease progression. Greater awareness of
both HCV and HBV are needed at both the provider level
and the patient level—to effectively implement systematic
screening programs, to develop systematic processes to
coordinate linkage to medical care, and to provide timely
access to much needed antiviral therapies to prevent disease
progression, particularly among our underserved safety-net
populations.

Acknowledgements This study was supported by a FOCUS grant
from Gilead Sciences.

Compliance with Ethical Standards

Conflict of interest Robert Wong served as a consultant and is a
member of the advisory board and speaker’s bureau for Gilead Sci-
ences. Robert Wong received research grants from Gilead Sciences.
The other authors have declare that they have no conflict of interest.



J Community Health (2018) 43:65-69

69

References

Almario, C. V., Vega, M., Trooskin, S. B., & Navarro, V. J.
(2012). Examining hepatitis C virus testing practices in pri-
mary care clinics. Journal of Viral Hepatitis, 19(2), e163—e169.
doi:10.1111/j.1365-2893.2011.01539.x.

Hu, D. J., Xing, J., Tohme, R. A., et al. (2013). Hepatitis B test-
ing and access to care among racial and ethnic minorities in
selected communities across the United States, 2009-2010.
Hepatology, 58(3), 856-862. doi:10.1002/hep.26286.

Tohme, R. A., Xing, J., Liao, Y., & Holmberg, S. D. (2013).
Hepatitis C testing, infection, and linkage to care among racial
and ethnic minorities in the United States, 2009-2010. Ameri-
can Journal of Public Health, 103(1), 112-119. doi:10.2105/
AJPH.2012.300858.

Allison, W. E., Chiang, W., Rubin, A., Oshva, L., & Carmody,
E. (2016). Knowledge about hepatitis C virus infection and
acceptability of testing in the 1945-1965 birth cohort (baby
boomers) presenting to a large urban emergency department: a
pilot study. The Journal of Emergency Medicine, 825-31(6), 2.
doi:10.1016/j.jemermed.2016.02.001.

Collier, M. G., Bhaurla, S. K., Cuevas-Mota, J., Armenta, R.
F., Teshale, E. H., & Garfein, R. S. (2015). Awareness of HCV
infection among persons who inject drugs in San Diego, Cali-
fornia. American Journal of Public Health, 105(2), 302-303.
doi:10.2105/AJPH.2014.302245.

Denniston, M. M., Jiles, R. B., Drobeniuc, J., et al. (2014).
Chronic hepatitis C virus infection in the United States, National
Health and Nutrition Examination Survey 2003 to 2010. Annals
of Internal Medicine, 160(5), 293-300. doi:10.7326/M13-1133.
Denniston, M. M., Klevens, R. M., McQuillan, G. M., & Jiles, R.
B. (2012). Awareness of infection, knowledge of hepatitis C, and
medical follow-up among individuals testing positive for hepati-
tis C: National Health and Nutrition Examination Survey 2001-
2008. Hepatology, 55(6), 1652-1661. doi:10.1002/hep.25556.
Galbraith, J. W., Franco, R. A., Donnelly, J. P, et al. (2015).
Unrecognized chronic hepatitis C virus infection among baby

10.

12.

13.

14.

15.

boomers in the emergency department. Hepatology, 61(3), 776—
782. doi:10.1002/hep.27410.

Grytdal, S. P.,, Liao, Y., Chen, R., et al. (2009). Hepatitis B
testing and vaccination among Vietnamese- and Cambodian-
Americans. Journal of Community Health, 34(3), 173-180.
doi:10.1007/s10900-008-9141-5.

Kuniholm, M. H., Jung, M., Del Amo, J., et al. (2016). Aware-
ness of hepatitis C virus seropositivity and chronic infection
in the Hispanic Community Health Study/Study of Latinos
(HCHS/SOL). Journal of Immigrant and Minority Health/Center
for Minority Public Health, 18(6), 1257-1265. doi:10.1007/
$10903-016-0350-1.

. Mukhtar, N. A., Toy, B. C., Burman, B. E., et al. (2015). Assess-

ment of HBV preventive services in a medically underserved
Asian and Pacific Islander population using provider and patient
data. Journal of General Internal Medicine, 30(1), 68-74.
doi:10.1007/s11606-014-3057-9.

Turner, B. J., Taylor, B. S., Hanson, J., et al. (2015). High prior-
ity for hepatitis C screening in safety net hospitals: Results from
a prospective cohort of 4582 hospitalized baby boomers. Hepa-
tology, 62(5), 1388-1395. doi:10.1002/hep.28018.

Yau, A. H., Ford, J. A., Kwan, P. W, et al. (2016). Hepatitis
B awareness and knowledge in Asian communities in British
Columbia. Canadian Journal of Gastroenterology and Hepatol-
0gy, 2016, 4278724. doi:10.1155/2016/4278724.

Schweitzer, A., Horn, J., Mikolajczyk, R. T., Krause, G., & Ott,
J. J. (2015). Estimations of worldwide prevalence of chronic
hepatitis B virus infection: a systematic review of data published
between 1965 and 2013. The Lancet, 386(10003), 1546-1555.
doi:10.1016/S0140-6736(15)61412-X.

Strong, C., Lee, S., Tanaka, M., & Juon, H. S. (2012). Ethnic dif-
ferences in prevalence and barriers of HBV screening and vacci-
nation among Asian Americans. Journal of Community Health,
37(5), 1071-1080. doi:10.1007/s10900-012-9541-4.

@ Springer


https://doi.org/10.1111/j.1365-2893.2011.01539.x
https://doi.org/10.1002/hep.26286
https://doi.org/10.2105/AJPH.2012.300858
https://doi.org/10.2105/AJPH.2012.300858
https://doi.org/10.1016/j.jemermed.2016.02.001
https://doi.org/10.2105/AJPH.2014.302245
https://doi.org/10.7326/M13-1133
https://doi.org/10.1002/hep.25556
https://doi.org/10.1002/hep.27410
https://doi.org/10.1007/s10900-008-9141-5
https://doi.org/10.1007/s10903-016-0350-1
https://doi.org/10.1007/s10903-016-0350-1
https://doi.org/10.1007/s11606-014-3057-9
https://doi.org/10.1002/hep.28018
https://doi.org/10.1155/2016/4278724
https://doi.org/10.1016/S0140-6736(15)61412-X
https://doi.org/10.1007/s10900-012-9541-4

	Sub-optimal Testing and Awareness of HCV and HBV Among High Risk Individuals at an Underserved Safety-Net Hospital
	Abstract 
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements 
	References


