
Scientific Abstracts   1065

the correlation between the two was verified using Spearman’s rank correlation 
coefficient (first cohort). Next (second cohort), serum IgG4 of 3240 samples of 
Nagasaki Island Study (NaIS), which had started in 2014 collaborating among 
Nagasaki University and Goto City, Nagasaki Prefecture, intended for research 
of varying conditions and diseases including IgG4-RD, were then measured 
by MBA. These subjects were stratified into the two groups as IgG4-high and 
IgG4-within normal limit using the aforementioned cutoff values, and compared 
with background information such as age, gender, drinking, smoking, uric acid, 
serum creatinine, comorbidities and HLA typing, including DRB1*04:06, *04:03, 
*04:05, *04:10 as disease-susceptibility gene, DRB1*09:01 and DQB1*03:03 
as protective gene1).
Results: IgG4 by MBA correlated well with IgG4 by NIA (r=0.94, p-value<0.001) 
which was determined from Kanazawa samples (N=947). 1,463.6 mg/mL of 
IgG4 of MBA corresponded to 135 mg/dl, the normal cut-off value for IgG4 by 
NIA. In the analysis of NaIS samples (N=3240), the overall high IgG4 positiv-
ity rate was 6.3%. Multivariable analysis including age, gender, smoking and 
drinking, led by univariate analysis, showed that gender and smoking were 
significantly associated with high serum IgG4 positivity (male: odds ratio = 
1.8, 95%CI =1.2-2.7, p = 0.009, smoking: odds ratio = 1.7, 95%CI =1.1-2.5, p 
= 0.012). There was no association between high serum IgG4 level and HLA 
genotyping.
Conclusion: We concluded that MBA is a good method to measure serum 
IgG4 even by the very small sample volume. In our study, the prevalence 
of serum IgG4 positivity was high tendency than previous report2). Our 
data showed that male and smoking are independent factors associated 
with high serum IgG4 positivity. There were no association between serum 
IgG4 level and HLA genotyping in healthy subjects. Further comprehensive 
investigation is necessary to clarify high risk subjects who will develop 
IgG4-RD.
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Background: Rheumatoid arthritis (RA) is a heterogeneous chronic autoim-
mune disease that affects the synovial joint lining and may result in permanent 
joint destruction, premature death, and socio-economic burden.1 Although RA 
is one of Australia’s national health priority areas and gathering information 
about the RA burden of disease was one of the national action plans2, no 
published epidemiological study adequately describes RA prevalence and 
risk factors for frequent hospitalisations in Western Australia (WA) to date. An 
accurate prevalence estimate of this disease offers a framework for predicting 
present and growing healthcare service requirements in the future.3 
Objectives: We estimated RA period prevalence and identified risk factors of 
frequent RA hospitalisations, using linked administrative health and state-spe-
cific Australian Pharmaceutical Benefits Scheme (PBS) datasets in WA from 
1995–2014.
Methods: RA prevalence was calculated per 1000 hospital separations and bio-
logical therapy users. RA patients were identified in the WA linked health dataset 
using ICD codes 714.0–714.9 and M05.00–M06.99. Dispensing data on biolog-
ical therapy for RA were obtained from PBS records and converted to defined 
daily doses/1000 population/day. Multivariate logistic regression was used to 
analyse risk factors for frequent RA hospitalisations (>2/year), controlling for sex, 
age, and geographic locations.
Results: A total of 17,125 RA patients were admitted to WA hospitals between 
1995–2014. The total number of RA hospital separations was 50,353, averaging 
three hospitalisations per patient over 20 years. The RA period prevalence was 
3.4 per 1,000 separations (0.34%), while the RA period prevalence based on bio-
logical therapy use was 0.36%. The corrected RA prevalence based on biological 
therapy usage was 0.36% and 0.72% for the 2005–2009 and 2010–2014 periods, 
respectively (Table 1). Female gender, age 60–69 years, and living in rural areas 
were all risk factors for frequent RA hospitalisations.
Conclusion: Based on hospital and biological therapy data, the minimal preva-
lence of RA in Western Australia is 0.34–0.36%, which falls within the literature 

range. Older female RA patients in rural areas were more likely to be hospital-
ised, suggesting unmet needs in primary care access.
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Background: Several studies published after 2010 reported a higher frequency 
of gout and hyperuricemia among US Blacks than Whites.1-4 However, Blacks (in 
the US and Africa) were previously thought to suffer gout less often than Whites.5 
We hypothesized that the racial disparity in Blacks emerged over the past sev-
eral decades, with flipped prevalence between the two races. 
Objectives: To assess trends in racial differences in gout prevalence in the US 
using both national survey and cohort study data over the past 3 decades.
Methods: Using data from the NHANES (National Health and Nutrition 
Examination Survey) III (1988-1994) and latest decade (2007-2016), and 
data from 5 examination periods in the ARIC (Atherosclerosis Risk in 
Communities) Study between 1988 through 2013, we compared age- and 
sex-adjusted prevalences and odds ratios (OR) to determine the trend of 
racial differences in gout prevalence between Blacks and Whites. A time-
race interaction term was used to assess differences in the rate of change 
between the two races.
Results: Among Whites, the sex- and age-standardised prevalence of gout in the 
NHANES rose from 2.8% (95% CI: 2.4 to 3.2) in 1988-94 to 3.7% (3.2 to 4.1) in 
2007/16. Prevalence of gout among Blacks was lower than Whites in 1988-94 (2.6% 
[2.2 to 3.0]) but rose more sharply over the subsequent decades (p for race-time 
interaction=0.003), and in 2007/16 came to exceed that of Whites (5.0% [4.4 to 5.6]).
Corresponding age-sex-adjusted ORs for gout in Blacks vs. Whites were 0.93 (0.73 
to 1.17) in 1988-94, increasing to 1.46 (1.22 to 1.74) in 2007/16 (Table  1). This 
disproportionate rise in gout prevalence among Blacks tended to be more prom-
inent among women (OR 1.81 [1.29 to 2.53]) than men (OR 1.26 [1.02 to 1.55]; 
p for race-time interactions of 0.002 and 0.01, respectively). Similar trends were 
observed in the ARIC cohort, where the OR for gout among Blacks vs. Whites rose 
progressively from 0.82 (0.65 to 1.02) in 1987-89 to 1.81 (1.49 to 2.19) in 2011-13. 

Table 1. Total number of Rheumatoid Arthritis patients in Western Australia 
taking a standard dose daily (DDD) of RA biological therapy from 1995 to 2014.

Year Total RA bDMARDs 
utilisation (DDD/1000 

population/day)

WA general 
population

Prevalence of RA 
bDMARDs use in 

WA population (%)

Number of RA patients 
use standard dose daily of 

bDMARDs at WA

2003 0.01 1,952,741 0.00 14
2004 0.08 1,979,542 0.01 158
2005 0.16 2,011,207 0.02 329
2006 0.23 2,050,581 0.02 476
2007 0.31 2,106,139 0.03 643
2008 0.50 2,171,700 0.05 1,094
2009 0.60 2,240,250 0.06 1,338
2010 0.59 2,290,845 0.06 1,361
2011 0.63 2,353,409 0.06 1,475
2012 0.77 2,425,507 0.08 1,859
2013 0.66 2,486,944 0.07 1,649
2014 1.00 2,517,608 0.10 2,510

Abbreviations: bDMARDs, biologic disease-modifying anti-rheumatic drugs included 
Abatacept, Adalimumab, Certolizumab, Etanercept, Golimumab, Infliximab, Rituximab, 
Tocilizumab; DDD, defined daily doses; RA, Rheumatoid arthritis; WA, Western Australia.
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Conclusion: Gout prevalence tended to be lower in Blacks than Whites until 
late 80’s, then rose and surpassed that of Whites over the past several decades. 
These trends closely parallel the worsening obesity epidemic during this period,6 
particularly in Blacks, partly due to enhanced Western lifestyle. Gout risk genetic 
profile change would not contribute to this emergence of racial differences, par-
ticularly among the same individuals in ARIC, although it remains to be clarified 
whether Blacks carry genetic profiles that enhance the effect of lifestyle risk fac-
tors for gout. 
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Background: Azathioprine (AZA) is a thiopurine immunosuppressant medica-
tion used to treat a variety of immune-mediated diseases. Unfortunately, its use is 
limited by adverse effects. Pancreatitis, a potentially severe, life-threatening side 
effect is independent of dose and necessitates AZA discontinuation given the 
high risk of recurrent pancreatitis with continued use or re-challenge. The mech-
anisms driving pancreatitis are unclear. While classic thiopurine-induced acute 
pancreatitis (TIAP) has been associated with HLA haplotypes, most patients 
taking AZA and presenting with pancreatitis do not fulfill the stringent criteria 
for TIAP. 
Objectives: To identify genetic risk factors for pancreatitis in patients taking aza-
thioprine for immune-mediated conditions. 
Methods: Using a biobank linked to electronic health records (EHR) from a ter-
tiary center, we identified new users of AZA. Patients were excluded if the primary 
indication for AZA was organ transplant or if there was a history of pancreatitis 
prior to AZA use. The analysis was restricted to patients with EHR-reported race 

as White due to insufficient case counts for the non-White group. We then iden-
tified patients with amylase or lipase values that exceeded twice the upper limit 
of normal (“>2x ULN”) or with ICD-9/ICD-10 codes for acute pancreatitis. Each 
record was manually reviewed to confirm the timing of AZA use in relation to 
laboratory derangements or ICD coding, as well as to further classify patients 
into three increasingly strict, but not exclusive categories: 1) pancreatic injury 
(amylase or lipase >2x ULN); 2) acute pancreatitis1, or 3) TIAP2. We completed 
genotyping with Illumina Infinium Expanded Multi-Ethnic Genotyping Array plus 
custom content data, employed Michigan Imputation servers for genetic imputa-
tion, and used PrediXcan (GTEx v8) to impute gene expression. We then con-
ducted genome-wide association and transcriptome-wide association studies 
(GWAS, TWAS). Acknowledging the relatively small overall cohort, and possible 
imbalance of cases vs controls, we used the Firth logistic regression method, 
which is a penalized likelihood-based method. 
Results: We studied 2127 AZA users (35.4% male; mean 44.5+/-17.2 years). The 
median AZA dose was 100mg/day (IQR: 50-125mg/day). Rheumatologic condi-
tions (56.9%) and inflammatory bowel disease (40.4%) comprised the most com-
mon primary indications for AZA. Pancreatic injury, pancreatitis, and TIAP were 
diagnosed in 42 (2.0%), 16 (0.8%), and 9 (0.4%) patients, respectively. GWAS 
identified several significantly associated genes, many with overlapping TWAS 
findings in the pancreas and liver (Figure 1). From these, the two protein-encod-
ing genes Fms Related Receptor Tyrosine Kinase-1 (FLT1) and Ephrin type-B 
receptor-2 (EPHB2) overlapped in two or more pancreatitis phenotypes in the 
TWAS and GWAS, respectively. EPHB2 was associated with a 8.6-fold (P=1.84 
x 10-8) and a 31.4-fold (P=2.87x 10-8) higher likelihood of pancreatic injury and 
TIAP, respectively.
Conclusion: FLT1—a gene that encodes a receptor tyrosine kinase and 
is a member of the vascular endothelial growth factor receptor (VEGFR) 
family—and EPHB2—a gene that encodes a member of the Eph recep-
tor family, which is the largest subgroup of the receptor tyrosine kinase 
family—are novel genetic markers associated with pancreatitis in patients 
taking AZA. VEGF can potentiate inflammation and the pancreas microen-
vironment is known to promote VEGF expression, which has been linked 
to pancreatic cancer development; anti-VEGF treatments have been inves-
tigated both for mitigating inflammation and also anti-pancreatic cancer 
treatment. Future studies validating our findings in AZA-induced pancrea-
titis are warranted. 

Table 1. Temporal Trend of Racial Disparity in Gout Prevalence in NHANES Survey and the ARIC Study Cohort, overall and by sex

 Odds Ratio (95% CI) for Gout Among Blacks vs. Whites

OVERALL NHANES 1988-1994 2007-2016
Age- and sex-adjusted 0.93

(0.73 to 1.17)
1.46
(1.22 to 1.74)

ARIC Visit 1: 1987-89 Visit 2: 1990-92 Visit 3: 1993-95 Visit 4: 1996-98 Visit 5: 2011-13
Age- and sex-adjusted 0.82

(0.65 to 1.02)
0.99
(0.81 to 1.22)

1.24
(1.03 to 1.50)

1.60
(1.35 to 1.90)

1.81
(1.49 to 2.19)

WOMEN NHANES 1988-1994 2007-2016
Age-adjusted 0.98

(0.65 to 1.47)
1.81
(1.29 to 2.53)

ARIC Visit 1: 1987-89 Visit 2: 1990-92 Visit 3: 1993-95 Visit 4: 1996-98 Visit 5: 2011-13
Age-adjusted 0.92

(0.64 to 1.32)
1.14
(0.82 to 1.59)

1.45 
(1.07 to 1.96)

1.89 
(1.45 to 2.46)

2.28
(1.73 to 3.01)

MEN NHANES 1988-1994 2007-2016
Age-adjusted 0.91

(0.68 to 1.21)
1.26 

(1.02 to 1.55)
ARIC Visit 1: 1987-89 Visit 2: 1990-92 Visit 3: 1993-95 Visit 4: 1996-98 Visit 5: 2011-13
Age-adjusted 0.73 

(0.54 to 0.97)
0.87 
(0.66 to 1.14)

1.03
(0.79 to 1.33)

1.29
(1.02 to 1.64)

1.34
(1.00 to 1.78)

Figure 1. 
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