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Abstract

Background: Hepatitis B virus (HBV) screening during pregnancy is standard of care to prevent 

vertical transmission to infants, yet the mothers themselves may not receive appropriate follow-up.

Goals: Using a national database, we sought to determine rates of maternal peripartum follow-up 

with a HBV specialist and identify factors associated with a lack of follow-up.

Method: We identified women who delivered 2000–2012 and were diagnosed with HBV 

according to International Classification of Diseases-9 codes using a national database (Optum) 

derived from commercial insurance claims with ~46 million members ages 0–64 in all 50 states. 

Our primary outcome was follow-up during or after pregnancy with a HBV specialist 

(gastroenterology/infectious diseases).

Results: The prevalence of HBV was 0.27% (2,558/959,747 pregnancies), and median follow-up 

was 45 months. Only 21% of women had peripartum HBV specialist follow-up. On multivariable 
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regression, predictors of peripartum follow-up at 1-year included younger age (odds ratio [OR] 

0.97 per year [95% confidence interval (CI): 0.94, 0.99]), Asian race/ethnicity (OR 1.56 versus 

white [95% CI: 1.13, 2.17]), and residing in the Northeast (OR 1.70 [95% CI: 1.09, 2.66]) and 

Midwest (OR 1.73 [95% CI: 1.07, 2.81]) versus West. Predictors of testing for HBV DNA and 

ALT at 1-year included Asian race (OR 1.72 [95% CI: 1.23, 2.41]), a PCP visit within 2 years of 

delivery (OR 1.63 [95% CI: 1.19, 2.22]), and peripartum HBV specialist follow-up within 1-year 

(OR 15.68 [95% CI: 11.38, 21.60]).

Conclusions: Maternal HBV specialist follow-up rates were extremely low in this large, diverse 

cohort representing all United States regions. Referral to a HBV specialist was the strongest 

predictor of appropriate postpartum HBV laboratory testing. Follow-up rates may be even lower in 

uninsured populations.
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Introduction

Screening for chronic hepatitis B virus (HBV) infection during pregnancy to prevent vertical 

transmission is standard of care and has been recommended since 1988, yet little is known 

about peripartum maternal outcomes because HBV prevention efforts have largely focused 

on newborn prophylaxis.1, 2 Guidelines from the American Congress of Obstetrics and 

Gynecology (ACOG) and the American Association for the Study of Liver Diseases 

(AASLD) recommend that patients with HBV have lifelong care and laboratory testing by a 

clinician experienced in the management of chronic liver disease, typically a 

gastroenterologist/hepatologist or infectious disease specialist,3 given the risk of HBV 

complications such as cirrhosis, portal hypertension, and hepatocellular carcinoma.4

Despite these recommendations, our two recent studies found that only 50% of HBV-

infected mothers had HBV follow-up either during or after pregnancy.5, 6 However, our 

studies were limited to births in a single health system5 and in the state of Massachusetts,6 

and thus may not be generalizable across the United States (US) because of practice 

variation and regional differences in HBV prevalence. Further, these samples are likely 

subject to loss to follow-up. Finally, because of small numbers (n=291 and 983, 

respectively), we were limited by sample size.

To overcome these limitations, we used a national commercial insurance database (Optum) 

comprising ~46 million members in all 50 states to determine rates of maternal follow-up 

with a HBV specialist and identify factors associated with a lack of follow-up.

Materials and Methods

We analyzed administrative data from the Optum database, which is derived from 

commercial insurance claims representing approximately 4% of insured adults in the US.7 

We used a rolling cohort enrolled from 2000 to 2012 and identified women who had 

continuous insurance coverage during pregnancy (the 9 months prior to delivery) and at least 
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1 month after pregnancy. We included the first pregnancy in the dataset for women who had 

more than 1 pregnancy captured (index pregnancy). We defined pregnancy and delivery 

using International Classification of Diseases, 9th revision (ICD-9) and Current Procedural 

Terminology (CPT) codes (Supplemental Table 1). Follow-up data were available through 

the end of 2012.

Similar to accepted definitions used in the hepatitis C virus (HCV) claims literature,8 we 

defined a diagnosis of HBV as meeting any one of three criteria: 1) at least 1 inpatient/

emergency department ICD-9 code for HBV during the index pregnancy, 2) at least 2 

outpatient ICD-9 codes for HBV on different dates during the index pregnancy, or 3) 

hepatitis B surface antigen (HBsAg) positivity, in the subset of patients who had HBsAg lab 

results available. We excluded women with any HBV specialist visit prior to the index 

pregnancy as we sought to study the gap in care among women identified by routine 

perinatal screening. Previously published claims-based HBV case definitions have typically 

required only one ICD-9 HBV code,9–11 but we chose a more conservative definition to 

reduce the risk of misclassification, specifically false positive HBV cases, because these 

would bias our findings towards an artificially low peripartum HBV specialist follow-up 

rate. To further evaluate our HBV definition, we also conducted a sensitivity analysis by 

determining HBV specialist follow-up within the subset of women with HBsAg+ results 

available and comparing it with the overall cohort.

Our primary outcome of interest was HBV specialist follow-up during or after pregnancy, 

which we defined as a gastroenterologist or infectious disease specialist visit plus a HBV 

ICD-9 diagnosis code. We evaluated follow-up within 6 and 12 months after delivery 

(among women with at least 6 and 12 months follow-up, respectively), as well as overall 

among all included women. We evaluated HBV-related laboratory tests using CPT codes 

(Supplemental Table 1), which included HBV DNA, e antigen, e antibody, core antibody, 

core IgM, alanine aminotransferase (ALT), hepatitis A virus antibody, hepatitis C virus 

antibody or RNA, and human immunodeficiency virus (HIV) antibody. We also determined 

Papanicolaou testing rates within 6 months after pregnancy, which is recommended by 

ACOG 12, to provide an internal comparison with HBV specialist follow-up rates.

Predictors of interest included demographics, having a primary care physician (PCP) visit 

within 2 years before delivery (including only PCP visits that occurred prior to the initial 

HBV specialist visit), and having a prior pregnancy, which were identified in our prior 

studies as predictors of HBV follow-up.5, 6 Education and poverty were classified based on 

census block of residence, as individual characteristics are not available in this dataset. We 

categorized women as from census block groups with below-high-school-education levels of 

<15%, 15%−24.9%, 25%−39.9%, and ≥40% and below poverty levels of <5%, 5%−9.9%, 

10%−19.9%, and ≥20%. We included imputed race/ethnicity as a predictor using a validated 

approach of combining surname analysis and census data that has positive and negative 

predictive values of approximately 80 and 90 percent.13 We classified members as from 

predominantly white, black, or Hispanic neighborhoods if they lived in a census block group 

(geocoding) with at least 75% of members of the respective race/ethnicity. We then applied a 

superseding ethnicity assignment if members had an Asian or Hispanic surname and 
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classified remaining members as from mixed race/ethnicity neighborhoods.14 Finally, we 

also included US region15 as a predictor of HBV follow-up.

We conducted bivariate analyses to compare characteristics of mothers with and without 

HBV specialist follow-up. We used the t-test for age, and chi-squared or Fisher’s exact test 

for categorical data, which included race/ethnicity, education, poverty, and US region. We 

included all variables from our bivariate analyses in two separate multivariable logistic 

regression models to identify predictors of HBV specialist follow-up at 6 months and at 1 

year, restricted to patients with postpartum enrollment of at least 6 months or 1 year, 

respectively.

Additionally, we used a Cox regression model to identify predictors of HBV specialist 

follow-up in the entire cohort regardless of follow-up duration while accounting for 

differential follow-up. We tested the proportional hazards assumption using time-varying 

covariates for all variables in the initial model and then retained time-varying covariates only 

for variables that violated proportionality in the final model, using a cutoff of p <0.05.16

As a secondary outcome, we created a composite variable for the combination of HBV DNA 

and ALT laboratory testing, since both are necessary for appropriate HBV disease 

management per AASLD guidelines.4 We included all variables and also HBV specialist 

follow-up at 1 year in a multivariable logistic regression model to identify predictors of 

HBV DNA and ALT laboratory testing at 1 year, restricted to women at least 1 year of 

postpartum enrollment. Results were reported as odds ratios (OR) for logistic regression 

models and hazard ratios (HR) for the Cox regression model with 95% confidence intervals 

(CI). All statistical analyses were performed using SAS 9.3 (SAS Institute Inc., Cary, NC). 

This study was approved by institutional review boards from Partners HealthCare and 

Harvard Pilgrim Health Care.

Results

Cohort characteristics

The cohort selection process is detailed in Figure 1. The prevalence of HBV in our cohort 

was 0.27% (2,558/959,747). We excluded 214 women who had seen a HBV specialist prior 

to the index pregnancy, leaving a final cohort of 2,344 women with HBV diagnosed during 

pregnancy.

Median follow-up was 45 months (interquartile range [IQR] 23, 77). Overall, only 21% of 

women with HBV in pregnancy had peripartum HBV specialist follow-up. When stratified 

by HBV inclusion criteria, as expected, women who met inclusion by the stricter definition 

of at least 2 outpatient ICD-9 codes for HBV had a higher HBV specialist follow-up rate 

compared to the other definitions of at least 1 inpatient or ER ICD-9 code, or HBsAg 

positivity within the subset of the cohort with lab results (47.8% versus 22.8% and 18.2%, 

respectively, Supplemental Table 2). The majority, 17%, were seen by a gastroenterologist, 

while 1% were seen by an infectious disease specialist, and 3% were seen by both. Most 

women, 60%, who received specialist follow-up had their initial HBV specialist visit during 

pregnancy. When follow-up occurred postpartum, the first HBV specialist visit occurred at a 
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median of 15 months after delivery (IQR 5, 33). In the sensitivity analysis of women who 

had HBsAg+ results available, peripartum HBV specialist follow-up was actually slightly 

worse at 18% (219/1,200), than among the overall cohort (21%).

As a comparison, 42% of women in our cohort had a Papanicolaou test within 6 months 

postpartum, which was recommended by ACOG as part of routine care at the first 

postpartum visit during the study period.12 Women who had a Pap were not more likely than 

women without a Pap to have HBV specialist follow-up on bivariate analysis (26.5% versus 

22.7%, p = 0.10). In the logistic regression models, Pap completion was not a predictor of 

HBV specialist follow up and therefore not included in the final models (data not shown).

HBV specialist follow-up

On bivariate analysis, women with HBV specialist follow-up were more likely to be Asian 

(47% versus 39%, p=0.002) (Table 1). On multivariable logistic regression (Table 2) analysis 

restricted to women with postpartum enrollment of at least 6 months (n=1,939), predictors of 

peripartum HBV specialist follow-up at 6 months included increasing age as a negative 

predictor (OR 0.97 per year [95% CI: 0.94, 0.99]) and Asian race as a positive predictor (OR 

1.43 versus white [95% CI: 1.05, 1.94]). Education, poverty, region, seeing a PCP within 2 

years before delivery, and having a prior pregnancy were not associated with likelihood of 

follow-up. On analysis restricted to women with postpartum enrollment of at least 1 year (n= 

1,546), predictors of peripartum HBV specialist follow-up at 1 year were similar to those at 

6 months (age OR 0.97 per year [95% CI: 0.94, 0.99], Asian race (OR 1.56 versus white 

[95% CI: 1.13, 2.17]), and also included residing in the Northeast as a positive predictor 

(OR 1.70 versus West [95% CI: 1.09, 2.66]) and Midwest (OR 1.73 versus West [95% CI: 

1.07, 2.81]) (Table 3). Education, poverty, seeing a PCP within 2 years before delivery, and 

having a prior pregnancy were not predictors.

When allowing for any length of postpartum enrollment by using a Cox regression model 

(Table 4), positive predictors of overall peripartum HBV specialist follow-up included Asian 

race (HR 1.54 versus white [95% CI: 1.24, 1.92]), and mixed race/ethnicity neighborhood 

(HR 1.49 versus white [95% CI: 1.12, 1.98]), while increasing age (HR 0.97 per year [95% 

CI: 0.96, 0.99]) was a negative predictor. US region was also a predictor, but was found to 

have a non-proportional hazard, resulting in an increasing HR over time (Supplemental 

Figure 1a). Education and poverty were not predictors. Seeing a PCP within 2 years before 

delivery and having a prior pregnancy were also found to have non-proportional hazards, but 

were not predictors (Supplemental Figures 1b and 1c).

To assess time trends, when we evaluated delivery from 2001–2006 compared to 2007–

2012, we found that there was no difference in HBV specialist follow-up on bivariate 

analysis, 20% versus 22%, respectively (Table 1), but when added to logistic regression 

models “delivery after 2006” was identified as an independent predictor of HBV specialist 

follow-up at 6 months (OR 1.86 [95% CI: 1.43, 2.40]) (Table 2) and 1 year (OR 1.79 [95% 

CI: 1.35, 2.36]) (Table 3) and when added to the cox regression model (HR 1.50 [95% CI: 

1.25, 1.81]) (Table 4).
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Only 2% (48/2344) of women were on nucleoside/nucleotide therapy peripartum 

(lamivudine 0.6%, adefovir dipivoxil 0.4%, tenofovir disoproxil fumarate 0.9%, entecavir 

0.3%, with patients sometimes switching or taking more than 1 medication). Women with 

HBV specialist follow-up were more likely to be on therapy than women without (7.2% 

versus 0.65%, p = <0.0001). Among women with HBV specialist follow-up who were on 

therapy, two-thirds (24/36) had therapy started after establishing HBV specialist care.

HBV-related laboratory testing

In our cohort, 84.8% (814,322/959,747) of women had HBsAg testing during pregnancy, 

which is consistent with reported rates in the literature.17 Among all women with HBV in 

pregnancy, seeing an appropriate specialist was the strongest predictor of receiving HBV-

related laboratory testing by 1 year postpartum. The rate of HBV-related testing, including 

the combined measure of HBV DNA and ALT testing (recommended for HBV disease 

management by AASLD) was 70% in those with specialist care versus 14% in those 

without, p<0.0001 (Table 5).4 Among women with HBV specialist follow-up (not restricted 

by a 1 year follow-up interval), 57% (284/500) had HBV DNA and ALT checked before the 

first specialist visit, compared to 4% (22/500) who had labs checked after their HBV 

specialist visit, while the remainder did not have labs checked.

In 2006, the Centers for Disease Control and Prevention (CDC) and ACOG18, 19 

recommended HIV testing during pregnancy in all women, which in our cohort occurred in 

79% of women overall and was not different between those with or without HBV specialist 

care. As a comparison, the CDC reported that only 53.7 to 59.3% of pregnant women were 

tested for HIV in the US from 2000 to 2010.20 When splitting our cohort using 2006 as a 

dividing point to assess for time trends, we found that a greater proportion of women had 

HIV checked if they delivered “after 2006” when compared to “2006 and before” (89% 

versus 79%, p < 0.001). In our cohort, only 62% of women who delivered in 2006 had HIV 

testing, compared to 94% of women who delivered from 2011 and onwards.

On multivariable logistic regression (Table 6), predictors of testing for HBV DNA and ALT 

at 1 year included Asian race (OR 1.72 versus white [95% CI: 1.23, 2.41]), seeing a PCP 

within 2 years before delivery (OR 1.63 [95% CI: 1.19, 2.22]) and having HBV specialist 

follow-up within 1 year postpartum (OR 15.68 [95% CI: 11.38, 21.60]). Interestingly, 

“delivery after 2006” was not a predictor of HBV laboratory testing at 1 year.

As a comparison, when we analyzed the group of women who had been excluded for prior 

HBV specialist care before the index pregnancy, more women had HBV DNA and ALT 

checked at 1 year if they were new to HBV specialist care (no prior HBV specialist, and did 

have peripartum follow-up) than when compared to women who never had any specialist 

care (no prior HBV specialist and no peripartum follow up) or even women who had 

specialist care prior to pregnancy at (70% versus 14% versus 56%, respectively, 

Supplemental Table 3). Other HBV-related labs varied in frequency, but the proportion that 

had HIV testing rate was the same as in women who were included in the study population.

As a sensitivity analysis, when defining HBV as ≥1 outpatient ICD-9 code (instead of ≥2 

outpatient codes) we found that more patients were defined as having HBV (2,898 versus 
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2,344) with lower HBV specialist follow-up (544/2,898 [19%] versus 500/2,344 [21%], 

respectively). The proportion of women who had lab testing, including ALT and HBV DNA, 

was slightly lower when defining HBV as ≥1 outpatient ICD-9 code (Supplemental Table 4), 

but otherwise did not affect the findings from our primary logistic regression model 

(Supplemental Table 5).

Discussion

This study examines peripartum HBV care following HBV diagnosis during pregnancy 

within a large, diverse national cohort. Our study found that peripartum HBV specialist 

follow-up rates are extremely low, only 21%, among women of all socioeconomic 

backgrounds. Younger age, Asian race, and possibly residence in a mixed race/ethnicity 

neighborhood and in the US Northeast and Midwest were associated with higher rates of 

HBV specialist follow-up. Asian race, having a PCP visit within 2 years before delivery and 

having HBV specialist follow-up were associated with improved testing rates for HBV DNA 

and ALT.

This suboptimal peripartum HBV care is particularly striking when compared to the 

impressive near universal (>90%) implementation of newborn prophylaxis for HBV.2, 21 

This success in preventing vertical transmission has largely developed through the efforts of 

the CDC and state/local perinatal hepatitis programs, which identify HBsAg+ pregnant 

women and provide case management during and after pregnancy.2, 22 However, despite the 

tremendous infrastructure that has been established for the newborns, the vast majority of 

HBV-infected mothers fail to receive HBV specialist care peripartum. These women are 

missing the opportunity for effective antiviral therapy, during a time of increased risk for 

hepatic flares,23 as well as preventative HBV care, such as monitoring for cirrhosis and 

regular hepatocellular carcinoma screening, as dictated by AASLD guidelines.4 It is also 

important to note that we detected suboptimal HBV laboratory testing; even among women 

who had HBV specialist follow-up, only 70% of women had HBV DNA and ALT checked 

within 1 year postpartum. Although HBV specialists are more knowledgeable and are more 

likely to adhere to guidelines than non-specialists, such as obstetricians and primary care 

providers, follow-up with a HBV specialist is only the first step to appropriate, lifelong HBV 

care.24–26 In a study of 962 patients with chronic HBV followed at a major academic 

teaching hospital, 29% did not have at least an ALT and HBV DNA checked annually, while 

HBV specialists were not much better: 18% and 10% of patients followed by a 

gastroenterologist or infectious disease specialist, respectively.25 In our cohort, we did find 

that the failure to have subspecialty care was the strongest predictor of not obtaining 

appropriate HBV-related testing, which is consistent with findings from prior studies.26, 27 It 

is unclear why follow-up was so poor, but may be related to lack of awareness of the long-

term risks resulting from chronic HBV infection, by both patients and providers, particularly 

given the low prevalence of HBV in the US. Patients and provider education coupled with 

systematic case management of infected mothers would potentially improve peripartum 

HBV follow-up, a goal which has already been successfully achieved using these methods 

with newborns.2, 21
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HBV follow-up of infected mothers could also facilitate HBV screening and vaccination 

efforts for family and close contacts who are at risk for HBV, which is critical to the World 

Health Organization’s goal of eradicating chronic HBV as global health threat by 2030.28 

Most HBV screening for non-pregnant adults in the US is organized by independent 

community organizations, often found in large metropolitan areas with immigrant groups 

from HBV endemic areas, with few or no programs in the Midwest, Southeast, and 

Southwest.29 While providing an important service, these groups have limited catchments 

and are unable to meet the need for screening recommended by the CDC.29 Improved 

strategies are urgently needed to diagnose chronic HBV, as the prevalence continues to rise 

with continued immigration from HBV endemic countries, adding an estimated 53,800 cases 

per year from 2004 through 2008.30 HBV screening programs that start with contacts and 

families of HBV-infected mothers would be more efficient than current case-finding 

practices, as they have already been identified by local/state perinatal hepatitis programs. It 

is especially important that women are connected to medical care during pregnancy and not 

postpartum to best leverage this existing public health infrastructure. Pregnancy appears to 

be a key time to connect women to medical care, as we found 60% of women had follow-up 

during pregnancy, as opposed to after pregnancy when are less likely have regular medical 

care for themselves while they are busy caring for their newborn. However, the ultimate onus 

likely falls on the obstetrical providers to refer these women to specialists, or to refer to 

primary care providers who can refer to specialists.

Our study was limited by biases inherent to administrative claims data, which lack clinical 

information and are subject to miscoding and selection bias. We attempted to reduce 

inclusion of false positive HBV cases by adopting more restrictive diagnostic criteria for 

HBV and did not include women with only a single outpatient ICD-9 code for HBV. This 

increased the possibility that the patients included truly had chronic HBV, thus reducing the 

possibility of misclassifying patients who had an erroneous HBV code (for example: coded 

to have HBV infection when really the patient was just being screened for HBV and did not 

actually have chronic infection). If anything, our definition might have led to an 

overestimate in the peripartum follow up rates for hepatitis B, which is actually what we 

found when we broke down the population by inclusion criteria. While our cohort may have 

included some false positive HBV diagnoses, we performed a sensitivity analysis on a subset 

of women with laboratory-confirmed (HBsAg positive) HBV and found that the peripartum 

HBV specialist follow-up rate was similar to the main cohort (18% versus 21%), supporting 

the robustness of our overall cohort findings. We identified a number of factors associated 

with a lack of peripartum maternal HBV follow-up, but were limited in our ability to 

demonstrate causality given the observational nature of our study. Although most of our 

socioeconomic status variables were based on census block group of residence, not 

individual characteristics, this methodology has been validated to accurately detect 

socioeconomic status gradients, particularly poverty.31, 32 Our results were consistent with 

the findings from our two prior studies, one based in a single hospital system, and the other 

based in the state of Massachusetts, which also demonstrated inadequate peripartum HBV 

follow-up. Furthermore, we found that this gap in care was specific to HBV both during and 

after pregnancy;only 8.4% of women (200/2,344) in our cohort had postpartum HBV 

specialist follow-up compared to 42% of women who had a Papanicolaou test within 6 
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months postpartum. One of the limitations of using claims data is that it would be very 

difficult to know which patients were cared for by PCPs as opposed to simply coding for 

HBV when the patient does not actually have HBV (such as when screening for HBV). Even 

conservatively assuming that all of these patients had HBV managed by their PCPs, we still 

found that at most 288 patients (12%) were potentially managed only by a PCP rather than 

specialist, which would have been unlikely to alter our findings in a meaningful way. 

Another limitation of claims data is that it only captures lab tests that were successfully 

performed and not when lab tests were ordered, but never completed (such as when a patient 

has an HBV diagnosis, but then does not have the HBV DNA drawn). It can be difficult to 

identify intent behind lab ordering practices. When we tried to differentiate whether HBV 

labs were checked before HBV specialist referral, we found that 57% of women had labs 

checked before the first visit compared to 4%, but it was unclear whether this is because of 

abnormal lab values were prompting HBV specialist referral, or referring providers who 

remember to check labs also tend to refer to HBV specialists, or some other reason. It is 

possible that inappropriate labs, such as anti-HBc IgM, were ordered non-HBV specialists as 

part of a lab panel or indiscriminately due to insufficient HBV knowledge. This would be 

consistent with findings from our survey of obstetrician provider practices and knowledge 

regarding HBV and pregnancy; only 40% and 51% of respondents from 2 major teaching 

hospitals could accurately identify serologies that were consistent with acute and chronic 

infection, respectively.33 Unfortunately, infant records could not be linked to our cohort so 

we were unable to address infant outcomes, such as HBV vaccination, HBIG administration, 

and chronic HBV infection status. Lastly, it is possible that not all women who failed to be 

linked to HBV care in the year following delivery will experience negative consequences; 

some of these women might establish subsequent HBV care later in life, such as at 40 years 

of age, and we were not able to capture this with our median follow-up limited to 45 months.

In conclusion, peripartum HBV specialist follow-up rates were only 21% in this nationwide 

US dataset. Follow-up rates may be even lower in uninsured and more vulnerable 

populations. Low rates of HBV follow-up might lead to potentially preventable morbidity 

and mortality from untreated HBV in these mothers and their close contacts. Mechanisms to 

increase HBV follow-up are needed, such as improved patient and provider education, 

streamlined referral systems to HBV specialists, and ideally expansion of state perinatal 

hepatitis programs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Cohort selection flow diagram.
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Table 1.

Characteristics of women with HBV during pregnancy, with and without HBV specialist follow-up (n=2,344).

Without HBV specialist follow-up (n=l,844) With HBV specialist follow-up
(n=500)

P-value

Mean age in years (standard 31.7(5.3) 31.1 (5.0) 0.06

deviation)

Race/ethnicity, n (%) 0.002

 Asian 706 (39%) 237 (47%)

 White 614 (33%) 130 (26%)

 Black 61 (3%) 15 (3%)

 Hispanic 126 (7%) 26 (5%)

 Mixed 328 (18%) 92 (18%)

Census block group % below high 0.19

school education, n (%)

 <15% 1072 (58%) 309 (62%)

 15%-24.9% 385 (21%) 105 (21%)

 25%-39.9% 266 (14%) 54(11%)

 ≥40% 113(6%) 32 (6%)

Census block group % below 0.38

poverty levels, n (%)

 <5% 807 (44%) 233 (47%)

 5%-9.9% 432 (24%) 122 (24%)

 10%-19.9% 371 (20%) 84 (17%)

 ≥20% 226 (12%) 61 (12%)

United States region, n (%) 0.35

 Northeast 249 (14%) 75 (15%)

 Midwest 439 (24%) 134(27%)

 South 829 (45%) 207 (41%)

 West 323 (18%) 84 (17%)

Seen by a primary care physician 1127(67%) 336 (67%) 0.79

within 2 years of delivery, n (%)

Prior pregnancy, n (%) 360 (20%) 131 (26%) 0.002

Years 2001–2006 920 (80%) 235 (20%) 0.27

Years 2007–2012 924 (78%) 265 (22%)
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Table 2.

Predictors of peripartum HBV specialist follow-up at 6 months* (n=1,939).

Variable Odds ratio (95% Confidence Interval)

Age (per year) 0.97 (0.94, 0.99)

Race/ethnicity

 Hispanic 1.46 (0.85, 2.52)

 Asian 1.43 (1.05, 1.94)

 Black 1.10 (0.48, 2.52)

 Mixed 1.41 (0.95, 2.09)

 White 1.00 (referent)

Census block group below high school education

 <15% 1.43 (0.73, 2.81)

 15%-24.9% 1.47 (0.76, 2.85)

 25%-39.9% 0.94 (0.49, 1.82)

 ≥40% 1.00 (referent)

Census block group below poverty levels

 <5% 0.86 (0.50, 1.45)

 5%-9.9% 0.86 (0.51, 1.46)

 10%-19.9% 0.74 (0.45, 1.22)

 ≥20% 1.00 (referent)

US region

 Northeast 1.29 (0.87, 1.90)

 Midwest 1.32 (0.86, 2.03)

 South 0.81 (0.56, 1.17)

 West 1.00 (referent)

Seen by a primary care physician within 2 years of delivery 0.89 (0.68, 1.16)

Prior pregnancy 0.95 (0.71, 1.28)

Delivery after 2006 1.86 (1.43, 2.40)

*
313 women experience HBV specialist follow-up.
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Table 3.

Predictors of peripartum HBV specialist follow-up at 1 year* (n= 1,546).

Variable Odds ratio (95% Confidence Interval)

Age (per year) 0.97 (0.94, 0.99)

Race/ethnicity

 Hispanic 1.25 (0.69, 2.26)

 Asian 1.56 (1.13, 2.17)

 Black 1.84 (0.82, 4.14)

 Mixed 1.37 (0.88, 2.12)

 White 1.00 (referent)

Census block group below high school education

 <15% 0.89 (0.45, 1.79)

 15%-24.9% 0.95 (0.48, 1.88)

 25%-39.9% 0.73 (0.37, 1.44)

 ≥40% 1.00 (referent)

Census block group below poverty levels

 <5% 1.26 (0.69, 2.28)

 5%-9.9% 1.26 (0.63, 2.06)

 10%-19.9% 0.87 (0.49, 1.54)

 ≥20% 1.00 (referent)

US region

 Northeast 1.70 (1.09, 2.66)

 Midwest 1.73 (1.07, 2.81)

 South 1.11 (0.74, 1.68)

 West 1.00 (referent)

Seen by a primary care physician within 2 years of delivery 0.97 (0.73, 1.29)

Prior pregnancy 1.08 (0.80, 1.45)

Delivery after 2006 1.79 (1.35, 2.36)

*
273 women experience HBV specialist follow-up.
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Table 4.

Cox regression mode for the outcome HBV specialist follow-up* (n=2,344).

Variable Hazard ratio (95% Confidence Interval)

Age (per year) 0.97 (0.96, 0.99)

Race/ethnicity

 Hispanic 1.06 (0.69, 1.64)

 Asian 1.54 (1.24, 1.92)

 Black 1.43 (0.81, 2.52)

 Mixed 1.49 (1.12, 1.98)

 White 1.00 (referent)

Census block group below high school education

 <15% 1.02 (0.64, 1.62)

 15%-24.9% 1.00 (0.63, 1.59)

 25%-39.9% 0.75 (0.48, 1.19)

 ≥40% 1.00 (referent)

Census block group below poverty levels

 <5% 1.03 (0.70, 1.54)

 5%-9.9% 1.08 (0.73, 1.61)

 10%-19.9% 0.87(0.60, 1.27)

 ≥20% 1.00 (referent)

Delivery after 2006 1.50(1.25, 1.81)

*
500 women experience HBV specialist follow-up.
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Table 5.

Laboratory testing at 1 year in women with and without HBV specialist follow-up (n=1,546).

Without HBV specialist follow-up (n=l,273) With HBV specialist follow-up
(n=273)

P-value*

HBV DNA 15% 74% <0.0001

E antigen 29% 70% <0.0001

E antibody 22% 60% <0.0001

Core antibody 34% 60% <0.0001

Core IgM 29% 49% <0.0001

ALT 61% 88% <0.0001

Hepatitis A virus antibody 24% 47% <0.0001

Hepatitis C antibody or RNA 38% 60% <0.0001

HBV DNA and ALT 14% 70% <0.0001

HIV antibody (during pregnancy) 79% 77% 0.63

HIV antibody (at 1 year postpartum) 80% 78% 0.46

*
Fisher’s exact test.
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Table 6.

Predictors of HBV laboratory testing (HBV DNA and ALT) at 1 year* (n= 1,546).

Variable Odds ratio (95% Confidence Interval)

Age (per year) 1.02 (0.99, 1.04)

Race/ethnicity

 Hispanic 0.88 (0.46, 1.69)

 Asian 1.72 (1.23, 2.41)

 Black 1.26 (0.51, 3.15)

 Mixed 1.22 (0.77, 1.94)

 White 1.00 (referent)

Census block group below high school education

 <15% 1.78 (0.82, 3.87)

 15%-24.9% 1.48 (0.68, 3.19)

 25%-39.9% 1.78 (0.84, 3.78)

 ≥40% 1.00 (referent)

Census block group below poverty levels

 <5% 0.92 (0.49, 1.71)

 5%-9.9% 0.81 (0.44, 1.51)

 10%-19.9% 0.76 (0.42, 1.38)

 ≥20% 1.00 (referent)

US region

 Northeast 1.26 (0.78, 2.03)

 Midwest 0.87 (0.58, 1.29)

 South 0.87 (0.58, 1.40)

 West 1.00 (referent)

Seen by a primary care physician within 2 years of delivery 1.63 (1.19, 2.22)

Prior pregnancy 0.99 (0.72, 1.35)

HBV specialist follow-up within 1 year postpartum 15.68 (11.38, 21.60)

Delivery after 2006 1.28 (0.96, 1.70)

*
370 women experience HBV DNA and ALT testing.
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