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Abstract

Background: Chronic hepatitis B (CHB) disproportionately affects non-US born Asians. The
Hmong have been shown to have the highest rates of CHB and mortality from liver cancer
compared to other Asian groups.

Methods: From September 2014 - September 2017, testing for CHB within Sacramento County
was conducted through community-based testing events and an electronic health record alert that
identified Asian patients by surname. Demographic and laboratory data were collected for analysis
and patients were followed through the study period to assess linkage to care and treatment to
compare differences between Asian origin groups.

Results: Of 4,350 patients tested for CHB, 318 (7.3%) were HBsSAg positive, including 90
Chinese, 47 Hmong, and 101 Vietnamese. Hmong were more likely to have Medicaid insurance
compared to other Asian origin groups (15%, p<0.001). Hmong had significantly lower rates of
hepatitis B DNA testing (p < 0.001), referral to hepatology (p < 0.001), attendance of first (p <
0.001) and second medical visit (p = 0.0003), and lower rates of antiviral treatment compared to
other Asian origin groups. Hmong also had the highest proportion of non-English speakers
(p<0.001).

Conclusions: Hmong patients in the Sacramento CHB testing and linkage to care program
experience socioeconomic disadvantages compared to Viethamese and Chinese patients. These
factors may contribute to decreased linkage of care and decreased anti-viral treatment rates for
CHB.
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Introduction

Methods

Chronic hepatitis B (CHB) is one of the leading risk factors for hepatocellular carcinoma
(HCC) worldwide (1). In 2016 in the United States (US), an estimated 862,000 individuals
were infected with CHB, and about 1,700 death certificates had hepatitis B listed as the
underlying or contributing cause of death (2—4). Infection rates in the US are < 1%, but
Asian and Pacific Islanders (API) who account for < 6% of the US population, comprise
about 60% of the burden for CHB-linked HCC (5). Guideline-concordant monitoring and
treatment of individuals can prevent the progression of CHB to cirrhosis and may reduce the
risk of HCC (6, 7). In addition, surveillance of CHB patients for HCC may improve
outcomes (8).

Significant differences in the prevalence and outcomes of CHB exist among different Asian
origin groups. Particularly, the Hmong have been shown to have the highest rates of CHB
and the highest mortality from HCC compared to other API groups (9). CHB prevalence
rates have been reported as high as 16-18% in the Hmong population (10, 11) and Hmong
patients with HCC have a median cause-specific survival of 2 months after diagnosis and an
all cause survival of 1 month. Compared to other Asian origin groups, cause-specific
mortality was significantly higher among the Hmong independent of age of diagnosis, stage
at diagnosis, and socio-economic status (12).

The causes for the high burden of CHB in Hmong may include unique social, cultural, and
economic barriers to testing and treatment for CHB. Despite current guidelines from the
Centers for Disease Control and Prevention and the United States Preventive Services Task
Force that recommend testing patients born in countries with intermediate-to-high CHB
endemicity (=2% prevalence), less than one third of API persons in the US have been tested
for CHB (13-15). For those who are found to have CHB, proper management and treatment
(linkage to care) has been shown to decrease poor outcomes (cirrhosis and HCC) related to
the infection (16). Despite the availability of effective anti-viral therapy, treatment rates in
the United States remain low (17).

Thus, there remains a need for a better understanding of the barriers as well as the
facilitators to testing and linkage to care of high-risk individuals for CHB. The purpose of
this analysis was to identify factors associated with linkage to care and anti-viral therapy
initiation among Chinese, Viethamese, and Hmong during a testing and linkage to care
program.

CHB Testing

Our analysis was part of a larger multi-center program of community-based services to
improve CHB testing and linkage to care (18). From September 2014 — 2017, CHB testing
was conducted in Sacramento County through two different methods. A previously
described electronic health record (EHR) decision support tool to identify Asian American
patients over 18 years of age by self-identified ethnicity, surname, country of origin and
language preference who did not have any record of prior hepatitis B surface antigen
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(HBsAQ) testing was instituted health system-wide starting in January 2016 to the end of the
study in September 2017 (19). Using surnames to identify API persons has been validated in
prior studies (20, 21).

The second testing effort involved community-based efforts including at a medical student-
run free clinic. The clinic operates on a drop-in basis weekly and has appointment-based
monthly cancer screening clinics for cervical, colon, and breast cancer. The target
demographic for these clinics is uninsured and low-income API patients. Thus, CHB testing
was recommended for almost all of these patients. Additional free community testing events
for CHB were held at locations or events in the APl community including churches, temples,
or large community gatherings.

Linkage to Care

For all patients who tested positive for HBsAg, demographic information including age,
gender, year of birth, primary language spoken, ethnicity, body mass index (BMI), smoking
status, alcohol use, and health insurance status was collected on a voluntary survey
instrument. Basic laboratory testing including alanine aminotransferase (ALT), platelets,
international normalized ratio (INR), hepatitis B e-antigen (HBeAg) status, hepatitis B DNA
(HBV DNA) level, and alpha fetoprotein (AFP) was also performed. Follow-up was assessed
through several linkage to care milestones including measurement of HBV DNA level,
referral to a hepatologist, attendance of first and second hepatology appointment, treatment
eligibility, and treatment of CHB with antiviral medication.

Treatment Eligibility

Eligibility for treatment of CHB was assessed retrospectively using American Association
for the Study of Liver Diseases guidelines published in 2016 since these were the most
current guidelines at the time of this CHB testing program (22). Normal ALT was
considered to be <19 U/L for women and <30 U/L for men. Patients were considered
treatment eligible if the ALT level was at least 2 times the upper limit of normal and had a
HBYV DNA of >20,000 1U/ml for HBeAg positive patients and a HBV DNA level 2,000
IU/ml for HBeAg negative patients.

Statistical Analysis

Patients were grouped by ethnicity into Chinese, Hmong, Vietnamese, and Other. Chinese
and Vietnamese were the highest represented Asian subgroups within our patient population,
and the Hmong were used as a comparison group given their aforementioned health
disparities in CHB and HCC. All other Asian ethnicities were grouped into the ‘Other’
category, which includes Japanese, Thai, Korean, Pakistani, and Indian patients. The overall
distribution of baseline demographics (including insurance status) and laboratory data were
compared among all four groups. Multivariable logistic regression analysis was performed to
identify factors associated with referral to hepatology, attendance of medical visits, receipt
of HBV DNA level, and hepatitis B treatment and demographic variables, including
ethnicity, age, gender, type of insurance, HBV DNA, ALT, and language. A priori, we
decided to analysis on the impact of Medicaid insurance on hepatitis B treatment access
because Medicaid insurance has been associated with poorer access to care in other disease
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states. Patients with missing values for a given analysis were excluded from that analysis. A
Pvalue of < 0.05 was considered statistically significant. Statistical analysis was performed
using SAS v9.4, (SAS Institute Inc., Cary, NC, USA). Analysis of this CHB testing program
evaluation was approved by the Institutional Review Board at the University of California,
Davis.

The baseline characteristics of our patient population are summarized in Table 1. During the
testing period, a total of 49 CHB testing events were held. Among 4,350 patients tested for
CHB from September 2014-2017, 318 (7.3%) were HBsAg positive, which included 90
Chinese, 47 Hmong, 101 Vietnamese, and 80 patients of other Asian ethnicities. Among
those with CHB, the mean age of these patients was 49.6 years; 170 (53.6%) were male, and
153 (48.1%) spoke English as their primary language. Twenty-six (8.2%) patients had
Medicaid insurance and 29 (9.1%) patients had Medicare insurance, while 131 (41.2%) had
private insurance. Twenty-one (6.6%) patients were uninsured and 105 (33%) had unknown
insurance status. Compared to Chinese and Vietnamese patients, Hmong patients had the
highest mean BMI (29.3) (p = 0.0001) and were less likely to speak English as their primary
language (17%) compared to Chinese (39%) and Vietnamese patients (45%) (p < 0.001).
Further, Hmong patients were also most likely to be insured through Medicaid (15%)
compared to Chinese (4%) and Vietnamese (10%) (p < 0.001).

As shown in Table 2, there were no significant differences in ALT, HBV DNA, and HBeAg
positivity across the Asian origin groups. We stratified HBV DNA level multiple ways
(>20,000; 20,000 to 2,000; <2,000 and =2,000; <2000), but still found no differences.
However, there were statistically significant differences in AST, platelet count, albumin,
alkaline phosphatase, and alpha fetoprotein level, but these differences did not appear to be
clinically significant (Table 2). Of the 26 Medicaid patients in our analysis, 7 of 26 (27%)
were HBeAg positive compared to 18 of 131 (14%) HBeAg positive among those with
private insurance. Of those patients with available HBV DNA data, 6 of 20 (30%) Medicaid
patients had HBV DNA = 20,000 1U/ml compared to 27 of 126 (21%) among those with
private insurance. These data suggest that Medicaid patients had more severe CHB
infections.

Of the 318 HBsA(g positive patients, 246 patients (77%) had HBV DNA level testing
(essential to assess treatment eligibility), 249 patients (78%) were successfully referred to a
physician for follow-up care; 223 patients (70%) attended their first follow-up appointment;
138 patients (43%) attended their second follow-up appointment, 66 patients (21%) were
treatment eligible, and 51 patients (16%) received anti-viral treatment. The 47 Hmong had
the lowest completed linkage to care across the spectrum compared to other API groups,
with only 64% receiving HBV DNA level (p < 0.001), 57% referral to a hepatologist (p <
0.001), 40% attendance of their first appointment (p < 0.001), 19% attendance of their
second appointment (p = 0.0003), 14.9% were treatment eligible (p<0.001), and 8.5%
treatment with anti-viral medication (p = 0.218) (Figure 1).
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Regarding receipt of HBV DNA level and ALT, both of which were required to determine
treatment eligibility, Hmong had the lowest proportion receiving both of these labs (28 of
47, 60%) compared to Vietnamese (67 of 101, 66%), Chinese (74 of 90, 82%), and Other
(73 of 80, 91%), p < 0.001. Forty-four of 69 (64%) of all community-based patients were
lost to follow up compared to only 25 of 249 (10%) from within our health system.

In total, there were 7 Hmong patients with Medicaid insurance only. Of these, 7 were
referred to hepatology, 5 attended their first appointment, 1 attended their second
appointment, and 2 were treated with antiviral medication. Of the 8 Hmong patients with
private insurance, 8 were referred to hepatology, 4 attended their first appointment, 3
attended their second visit, and none were treated with antiviral medication. There was 1
Hmong patient with Medicaid and Medicare, 2 Hmong patients who were uninsured, and 28
whose insurance status was unknown. 21 of the 28 Hmong patients with unknown insurance
status were tested in the community setting, which increased the probability of incomplete
data. 62% of Hmong patients less than 40 years of age attended their first medical visit while
32% Hmong patients at least 40 years of age attended their first medical visit suggesting that
age may be a factor for Hmong patient’s desire to seek medical care. Of the 4 Hmong
patients who were treated with antiviral medication, 2 had Medicaid only, 1 had Medicare
only, and 1 had unknown insurance status.

Multivariable logistic regression analysis found that private insurance was independently
associated with significantly lower odds of anti-viral treatment (OR 0.2; 95% CI, 0.049—
0.560; p = 0.003) when compared to those with Medicaid insurance (Table 3). Ethnicity
(Chinese, Vietnamese, or Hmong), age, gender, HBV DNA, ALT, and English primary
language were not found to significantly affect the likelihood of receiving anti-viral
treatment. Multivariate logistic regression was also performed to determine factors
associated with referral to hepatology, attendance of first and second medical visit, and
receipt of HBV DNA level but no significant associations were found.

Discussion

Our study found that Hmong patients in the Sacramento CHB testing and linkage to care
program had risk factors which have been associated with worse CHB outcomes. Hmong
patients had the highest BMI, were more likely to have Medicaid insurance, less likely to
speak English as their primary language, and were less likely to be linked to CHB care and
treatment compared to other Asian origin groups. Hmong patients also had the lowest
completion of all CHB linkage to care milestones compared to Chinese and Vietnamese.
These factors might partially explain why the Hmong experience the highest mortality rates
due to HCC and shorter survival times (9). Another factor that needs to be explored is the
role of genetic factors such as PNPLA3 where a study has documented the very high
prevalence of this SNP among Hmong and their potential predisposition to HCC (23).

Prior meta-analyses have shown that higher BMI is associated with an increased risk of
HCC in the general population and that this risk was most pronounced among persons with a
BMI > 32 kg/m?2 (24). A recent Korean population-based cohort study also showed that BMI
is significantly associated with higher risk of HCC among patients with CHB (25). This is
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not surprising given that non-alcoholic steatohepatitis (NASH), which is more prevalent in
the overweight and obese population, is a known risk factor for development of HCC and is
currently the most rapidly growing indication for liver transplantation in the US (26).

Medicaid insurance has been associated with worse health outcomes and decreased access to
care across many different disease states (27-29). Prior studies have also shown that
Medicaid insurance and lack of insurance are associated with higher rates of CHB infection
and lower rates of immunity against CHB (30). This could be attributed to several factors
including the poorer socioeconomic status of Medicaid patients and their ability to afford
expensive anti-viral medications. This disparity disproportionately affects the Hmong, who
were more likely to have Medicaid in our study. Data from the Pew Research Center show
that 28% of Hmong live in poverty in the US compared to 12% of all Asians and 15% of all
Americans (31). Another study showed that Medicaid patients with chronic liver disease had
a 37 times higher risk of developing HCC compared to Medicaid patients without liver
disease (32). These data highlight the possibility of worse HCC outcomes for patients with
Medicaid insurance compared to those with private insurance.

Our analysis found that private insurance was associated with lower odds of anti-viral
treatment compared to Medicaid insurance which conflicts with the aforementioned
literature regarding decreased access to treatment for Medicaid patients. This may have been
from our finding that Medicaid patients in our program had a more severe hepatitis
compared to those who were privately insured, which could have increased the likelihood for
anti-viral treatment outside of the typical factors such as ALT, HBe antigen status, and viral
load.

Regarding linkage to care, Hmong patients had the lowest rates of referral to a hepatologist,
attendance of clinic appointments, and anti-viral treatment. Medicaid insurance has
previously been associated with decreased access to care to both primary care and specialist
clinics (29, 33). One explanation may be that compared to Chinese and Vietnamese, the
Hmong practice a unique combination of traditional, shamanistic medicine, and Western
medicine, which may stifle the use of anti-viral treatment (34).

Hmong patients in our program had the lowest rate of English language proficiency, which
may be a risk factor for decreased health care access as lack of access to a physician that
speaks a patient’s primary language has been identified as a barrier for patients to seek
medical care (35). This could be due to several factors such as patient comfort and patient
experience. Patient experience assesses whether something that should happen in a health
care setting, actually happens and how often. APIs with limited English proficiency have
been shown to have worse patient experiences compared to non-Hispanic Whites based on
standardized consumer surveys (36, 37). Specifically, APIs reported worse access to care,
worse promptness of care, and worse communication with providers compared to Whites.

Our study had four main limitations. The first is incomplete data. This was more pronounced
in our community-based patients who were tested during health fairs and similar events and
therefore were not integrated into our EHR. These patients were more likely to be lost to
follow-up and we had both incomplete laboratory data and information regarding referral to
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hepatology, attendance of clinic visits, and anti-viral treatment. In reality, these patients who
were deemed lost to follow up could have already been linked to care to their respective
community physicians, but this information was considered missing if it was not
communicated to us during the study period. Patients with missing values for a given
analysis were excluded from that analysis. Second, our sample size is relatively small and
larger cohort studies would be required to confirm our findings. To ensure data quality,
modeling diagnostics were conducted using SAS and no error messages or numerical
problem warnings were found. Third, we did not illicit possible reasons why Hmong patients
in our study had less access to care. For example, preferred use of Hmong traditional healers
in place of western physicians or assessment of median income of Hmong compared to
Chinese and Vietnamese patients could be assessed in future studies. Lastly, the Asian ethnic
composition of Sacramento County is unique and the results of our testing program may not
be generalizable to other geographic areas.

In conclusion, our analysis identified significant disparities among Hmong program patients
living with CHB that may have been associated with decreased access to care and treatment.
Disparities we identified among Hmong included a higher BMI, higher proportion with
Medicaid, and higher proportion of non-English speakers. These disparities may have led to
decreased rates of referral to specialty care, attendance of medical visit, and antiviral
treatment prescriptions. Future studies should confirm these results in a larger cohort and
explore determinants of CHB, HCC, and related outcomes among the Hmong.

This work was supported in part by the Centers for Disease Control and Prevention (1U51PS004633); the National
Cancer Institute (P30CA093373), and the Bristol-Meyers Squibb Foundation.

Disclaimer: The views expressed are those of the authors and not necessarily of the funding agencies.
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Summary Box
What isthe current under standing of this subject?

Persons of Hmong descent have high rates of chronic hepatitis B (CHB) and
have the highest liver cancer-related mortality when compared to other Asian
origin groups.

What doesthisreport add to the literature?

We found that Hmong patients were more likely to have Medicaid insurance
compared to other Asian origin groups and poorer access to hepatitis B-
directed care.

What aretheimplicationsfor public health practice?

Culturally and linguistically appropriate outreach efforts may be needed to
decrease Hmong CHB disparities in access to hepatitis B-directed care.
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Fig. 1.

Li?\kage to care cascade of HBsAg positive patients enrolled in Sacramento County hepatitis
B program, September 2014-2017. HBsAg, hepatitis B surface antigen., HBV DNA,
hepatitis B DNA level. TBased on 2016 American Association for the Study of Liver
Diseases guidelines

J Community Health. Author manuscript; available in PMC 2020 September 14.



Page 12

Wang et al.

Xapul ssew Apog /g ‘10113 plepuels 75 Jopuels|

1984-URISY /4V ‘usbiiue adepns g snieday Oy/sgH

(ee) sot ) 11T (L've) s¢ (09) 82 (¥e) 1¢ (%) umousjun
(We ()14 (0R7R7% (r)e (emtT (%) painsulun
(tv) TET (09)8 (98¢) 6€ (VAE] (ov) 9¢ (%) arend
()9 (0)o (o) v @t (T (%) aJedipawypredtpaw yiog

(6) 62 (smet (68)6 @1 (82 (%) a1ea1pany

(8) 9z (9)s (6'6)0T (1)L (24 (%) preaipain
1000°0> 8I€ =N oueInsul YieaH

rvvT 2180 (€DT (0e)e (Lns (99) 5 59 =N (%) ¥sn [04od|
(e9) 0z L6T'0 (sa)e (659 o) e (oms 99 =N (%) 1>jows
90¥ /'S T0000 9EFLLT 9'0F £V ZIFE6Z 2907 £'€2 29 =N Gw/B) 1ng
(8v) €sT (18) 59 (sv) sv (L1)8 (6€) g€ (%) ystiBuz
(z9)v9tT (6T)ST (s8) a5 (€8) 6 (T9)ss (%) ust|Bus-uoN
T000'0> /1= 9benbue| Arewd

(9°€3) 0LT 9T€'0 (05) ov (¥'26) 85 (s'ev) 0z (828) ¢s 216=N (%) 4apuab afeN
8'079'6Y 2010 gTF 697 STFETS £ZFTTS YETF 0'6Y 81£=N (3 F uesw) aby
(8T€=N) IROAO  dnjead  (08=N) BYIO  (TOT =N)8sdurURIA (¥ =N) BuowH (06 =N)asauUIyD ols1eIe feYD

/T0Z-T0z Jaquardas ‘weiboid g snnedsy Alunod ojuaweides ay ul pajjolusa syuaned |dv aanisod BysgH Jo elep alydesbowap suljaseg

Author Manuscript

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

J Community Health. Author manuscript; available in PMC 2020 September 14.



Page 13

Wang et al.

10149 prepuris 75 ‘uisloidolay eydje 4«17 ‘Olrel pazijewlou [euoleulaiul HA// ‘asereydsoyd auleje soyd
IV ‘aselajsurioulWe syeledse / S/ ‘aselalsueouIWe auluele / 7Y “WNd SNUIA g snieday yVg AgH ‘usbnue adojaaus g sniedsy Gy/ogH ‘1apuels| a1410ed-URISY /4t ‘uabnue aoepns g siedsy 6y/sgH

8TTF LL'S 8v0°0 LETFIES 86°€T O, IGTF I8V 8G'TF /€S 097=N(3S¥ uesw) d4v
T0'0F €0°T 6900 70°0% 80'T T00¥ 00T 1007 20T 20°0¥ 660 TET=N (3SF Uesw) YNI
v'YF6°LTZ 8000 ZOTFE0VT 8'9F 2'€0C 8'GTF £'€02 8'GF L'STZ 162 =N (3S ¥ uesw) sig|eld
LTFT89 9000 0'EF 69 V8FTYL €9%028 8TF909  #52 =N (ISFuesW) soyd IV
LT'0¥2ZY  T000°0> S0'0F 88°€ 90°0F 0T'¥ L0°0F68°E SG0F LLYy 962 =N (3S F uesw) uiung|y
2007 €L0 5220 S0'0F 0L°0 £0°072L0 G0'0F S0 €00F 720  §52 =N (3S ¥ ueaw) ulgniig
8LTFLTE 600 9'GF 8YE TTFGEE §TF60E TTF9LC 29z = N (3SFUesN) LSV
TZF6'SE TvE0 T'EFQEE 8'G¥9Cy G'/79'8E 0TFTTE 092 =N (3S F uesw) 1V
(6'62) S6 (ov) ze (8'6T)0C (6'1€)ST (T'1€) 82 0002=
(52p) 18T (€19) v (S9v) Ly (6'TE)ST (e€s) 8y 0002>
981’0 9 =N (%) ¥YNA NGH
(rot1)es 6200 (gznot (6'eTIVT (6'vT)L (e'e2) 12 20T =N (%) +BvegH
(8TE=N) IeoAO  onfea-d (08 =N) PUYIO  (TOT =N)8ssweuRIA (¥ =N) BuowH (06 = N) 8s_uIyd 1591 AJoresoge ]

1T02—-T0Z Jaquiardas ‘weiboid g snneday Alunod ojuawieloes ayy ul pajjolus siuaned |4y aanisod BysgH Jo elep Alojeioge] auljaseg

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Community Health. Author manuscript; available in PMC 2020 September 14.



Page 14

Wang et al.

Author Manuscript

aseJajsurlioulwe auluele /7y ‘YN SNUIA g snireday YNNG AGH ‘[eAI81Ul 90UspIIL0d /D "01el SPPO O ‘g siiteday d1UoIyd gHD

€900  (LTL'8 ¥¥60) 698°C 1950  ¥S0'T  ystBu3-uou snsieA ysiiBug
€6.'0  (TT0'T '266°0) TOO'T G000 2000 afenbuen

0S€'0  (60S'T ‘€TE0) £L89°0 070 GLE0- 0002 > SNSIBA 00T <
171V peoj [elIA YNA AGH

(095°0'670°0) 99T°0 1290  L6LT- PIedIpaW SNSIBA BJeAld

€000 (28€°€'16T°0)9T8°0 92,0  €020- prealpaw snsian asedlpaiN
aoueInsul Jo adAL

€€T0 (889°€'0€L0)0€9'T 07’0 6870 a[eLLa) SNSIAA B[eIN
18pusn
6620  (Lv0'T"986°0)9T0°T GT00 9100 abv

(66€°5'99T°0) 876°0 8880  ¥S0°0- BuowH snsisn 1BYO

(929°'2'052°0) T8E'T 2180 €280 BuowH snsian ssaweuIBIA

8090  (L00°0T ‘6T€0) L8L'T 6,80 0850 BuowH sns1an asauIyd
Anotuyp3a
bsiyo <id (1D %S6) 4O Jot piepuels  drewis3 J151810R YD

SOTRLIISS POOY 1Y I| WNWIXeW Jo SEARUY

gaHD J10J Adesay) [eain-11ue BuIAIBdal YIIM PaleIdosse saIIs1Ialorleyd o) sisAjeue uolssalbal o1s160] ajgerieAlniA

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Community Health. Author manuscript; available in PMC 2020 September 14.



	Abstract
	Introduction
	Methods
	CHB Testing
	Linkage to Care
	Treatment Eligibility
	Statistical Analysis

	Results
	Discussion
	References
	Fig. 1
	Table 1
	Table 2
	Table 3



