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BACKGROUND: Severe hypertriglyceridemia (sHTG) can lead to complications, the most serious 
being acute pancreatitis (AP). Risk of sHTG-induced AP increases with higher triglyceride (TG) levels, 
resulting in worse clinical outcomes compared to AP due to other etiologies. 

OBJECTIVE: Characterize health outcomes of patients with combined sHTG and AP (sHTG-AP) 
compared to patients with sHTG without AP. 

METHODS: Our retrospective cohort study estimated clinical outcomes and mortality of patients with 
sHTG-AP (triglycerides 500-15,000 mg/dL) compared to propensity score-matched patients with sHTG 

alone, using a nationally representative de-identified claims database with 2012-2022 enrollees. 
RESULTS: A total of 1232 patients with sHTG-AP and 96,207 patients with sHTG without AP were 

identified. After 1:1 propensity score matching (PSM), 1197 patients from each group were included. 
Mean (SD) follow-up was 2.9 (2.1) years for sHTG-AP and 3.0 (2.2) years for sHTG without AP 

( P = .310). Risks of emergency department (ED) visits (hazard ratio [HR] 1.6; 95% CI, 1.6 1.4-1.7; 
P < .001), hospitalizations (HR 1.7; 95% CI, 1.5-2.0; P < .001), and death (HR 1.8; 95% CI, 1.4-2.4; 
P < .001) were statistically significantly higher in patients with sHTG-AP; patients with index triglyc- 
erides ≥880 mg/dL were also at greater risk. PSM identified 330 patients without baseline type 2 diabetes 
(T2DM) in each group; probability of developing T2DM was nearly double in patients with sHTG-AP 

than sHTG without AP. 
CONCLUSION: ED visits, hospitalizations, and mortality were more common in patients with sHTG- 

AP than sHTG without AP, warranting better prevention of initial episodes. Prospective studies are also 
needed to establish causal links between AP and clinical outcomes. 
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Introduction 

Approximately 1.5% of adults in the United States (US)
have triglyceride (TG) levels ≥500 mg/dL, which is de-
fined as severe hypertriglyceridemia (sHTG). 1 , 2 Patients
with sHTG are at increased risk for complications, the most
ipid Association. This is an open access article under the CC BY license 
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Figure 1. Patient identification . Abbreviations: AP, acute pancreatitis; sHTG, severe hypertriglyceridemia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

serious of which is acute pancreatitis (AP). 3-6 The risk of
sHTG-induced AP increases with rising TG levels 4 and can
result in worse clinical outcomes than pancreatitis due to
other etiologies. 3 , 5 , 7 It is also associated with significant
morbidity, mortality, and healthcare utilization costs. 8-12 Pri-
mary hypertriglyceridemia is due to mono- or polygenic de-
fects and is suspected if secondary causes have been ruled
out. 13 , 14 Secondary hypertriglyceridemia can result from a
variety of secondary causes, including pregnancy, metabolic
syndrome, obesity, and lifestyle factors; addressing lifestyle
factors can typically improve TG values. 13 , 14 

While data on healthcare utilization among patients with
sHTG and AP (sHTG-AP) are limited, there is some evi-
dence that patients with sHTG-AP have higher healthcare
costs compared to those with sHTG alone. 9 , 11 The burden
of sHTG-AP and its relationship to patient mortality is not
well established. 4 We aimed to determine whether patients
with severe primary hypertriglyceridemia and history of AP
subsequently had differing health outcomes, recurrent AP
episodes, death, other acute events, or chronic conditions
compared to patients with sHTG who do not have a history
of AP. 

Methods 

To assess health outcomes in patients with sHTG-AP and
patients with sHTG without AP, we conducted a retrospective
cohort study using data and laboratory values from a nation-
ally representative, de-identified claims database, which in-
cluded over 81 million enrollees from January 1, 2012, to De-
cember 31, 2022. This database is Health Insurance Portabil-
ity and Accountability Act-compliant, contains de-identified
adjudicated medical claims, and was exempt from institu-
tional review board review. The data include plan enrollment
information, medical and pharmacy claims, and laboratory
results from multiple payers. 
Please cite this article as: Broder et al., Health outcomes and survival among pat
Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.08.017 
Patient identification 

The study included 2 primary hypertriglyceridemia pa-
tient cohorts: sHTG with AP and sHTG without AP. We
included patients who were continuously enrolled for 12
months pre-index (baseline) and a minimum of 6 months
post-index ( Fig. 1 ). The index date was defined as the first
AP diagnosis for patients with AP and the date of a randomly
selected sHTG value for patients without AP, as further de-
scribed below. Outcomes were reported across 2 time peri-
ods: 1) 12 months post index and 2) maximum patient fol-
low up. Maximum follow-up ended at either the study end
date, patient death, or end of a patient’s enrollment period,
whichever event occurred first. 

In both patient cohorts, we identified adult patients ( ≥18
years) with at least 1 sHTG laboratory value (TG value
500-15,000 mg/dL) between January 1, 2013, and Decem-
ber 31, 2021. We excluded patients with evidence of condi-
tions associated with non-sHTG related pancreatitis, includ-
ing alcohol-induced diagnoses (ie, alcohol related disorders,
alcohol-induced chronic pancreatitis, alcohol-induced AP),
drug-induced AP, other chronic pancreatitis, biliary obstruc-
tion, gallstones (ie, gallstone ileus, cholelithiasis), hypercal-
cemia, and acute coronary syndrome, stroke, or transient is-
chemic attack within 3 months prior to their index date. Cor-
responding ICD-9-CM and ICD-10-CM codes can be found
in the Supplementary Materials. 

Patients with a diagnosis of AP (ICD-9-CM: 577.0; ICD-
10-CM: K85.xx except for K85.2 and K85.3) during the
identification (ID) period (January 1, 2013-December 31,
2021) were classified as sHTG-AP. The first AP diagnosis
date during the identification period was defined as the index
date. Patients who had a diagnosis of AP prior to the iden-
tification period were excluded to ensure that the index AP
episode was the first such event. The baseline sHTG value
(ie, TG value ≥500 mg/dL) closest in time to the index date
was defined as the index test. 
ients with severe hypertriglyceridemia after acute pancreatitis, Journal of 
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For patients without a diagnosis of AP, 1 qualifying sHTG
test was randomly selected as the index test. A qualifying
sHTG test was defined as one for which there was no evi-
dence of AP in the 12 months before or after the test. An
index date was assigned to patients with sHTG without AP,
based on the distribution of days between the index test date
and the index date (ie, the first AP episode during the ID pe-
riod) for patients with sHTG-AP, such that the mean length
of time between the sHTG test and index date was similar for
both groups. 

Propensity score matching (PSM) was conducted to
match patients with sHTG without AP to those with sHTG-
AP in a 1:1 ratio. The propensity for sHTG-AP was estimated
using logistic regression containing the following baseline
variables as independent variables: age, sex (female/male),
region, race/ethnicity, insurance type, index year, Charlson
Comorbidity Index, atherosclerotic cardiovascular disease,
chronic liver disease, chronic kidney disease, diabetes mel-
litus (DM), type 2 diabetes mellitus (T2DM), disorders of
lipoprotein metabolism and other lipidemias, heart failure,
hypertension, obesity, usual care physician, statin use, non-
statin lipid-lowering medications use, glucagon-like peptide-
1 (GLP-1) use, index TG value, and total cholesterol. In addi-
tion, patients were matched exactly on index TG value cate-
gories (500-879, 880-999, 1000-1999, 2000-15,000 mg/dL),
baseline DM status, and index year. The greedy nearest
neighbor method with a caliper width of 0.2 of the SD of the
logit of the propensity score was used to identify matched
patients with sHTG without AP. 

Measures and statistical analysis 

Baseline variables, including demographics, comorbidi-
ties, physician characteristics, laboratory results, and treat-
ment use, were measured over the 12-month baseline. Emer-
gency department (ED) visits, hospitalizations, and deaths
were assessed over a 1-year post-index period. These out-
comes, as well as comorbidities (ie, Charlson comorbidity in-
dex, Healthcare Cost and Utilization project [HCUP] chronic
conditions), healthcare utilization, lipid-lowering treatment,
incidence of recurrent AP, ED visits, hospitalizations, over-
all survival, and laboratory results (ie, number of TG tests,
TG levels), were also measured over the maximum available
follow up. 

Descriptive statistics were conducted to examine patient
characteristics and healthcare utilization. Means and SD
were used to summarize continuous variables. Frequencies
and percentages were used to summarize categorical vari-
ables. All time to events (eg, mortality and comorbidity in-
cidence) were examined using Kaplan-Meier estimation and
plotting. Analyses were stratified to compare sHTG-AP and
sHTG without AP cohorts using Chi-square tests for categor-
ical variables, t -tests for continuous variables, and log rank
tests for survival outcomes. 

Two sensitivity and subgroup analyses were conducted.
First, we stratified both sHTG-AP and sHTG without AP
cohorts into groups of either TG ≥ 880 mg/dL or TG <
Please cite this article as: Broder et al., Health outcomes and survival among pat
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880 mg/dL. Second, we excluded patients who had T2DM
during the baseline period in order to assess incidence of
T2DM during the maximum available follow-up the index
date. A new diabetes diagnosis was defined as patients who
had either ≥1 T2DM claim or ≥2 T2DM claims at least 30
days apart. All data transformations and statistical analyses
were performed using SAS® version 9.4. 

Results 

Prior to PSM, 1232 patients with sHTG-AP and 96,207
patients with sHTG without AP were identified ( Table 1 ). Af-
ter matching, 1197 patients with sHTG-AP were 1:1 propen-
sity score matched to 1197 patients with sHTG without AP.
Across both sHTG-AP and sHTG without AP cohorts, the
mean (SD) age was 54.5 (13.4 sHTG-AP, 13.3 sHTG with-
out AP) years, 34.2% were female, and 59% (59.4 sHTG-
AP, 58.6% sHTG without AP) were White. The mean (SD)
follow-up period was 2.9 (2.1) years for patients with sHTG-
AP and 3.0 (2.2) years for patients with sHTG without AP
( P = .310). 

Baseline 

At baseline, the mean (median, SD) TG levels for pa-
tients with sHTG-AP and sHTG without AP were 1143
(739.0, 1074.7) mg/dL and 1115 (692.0, 1117.6) mg/dL, re-
spectively ( P = .533) ( Table 1 ). Other risk factors for el-
evated TG levels were also comparable between the co-
horts: total cholesterol (268.6 vs 269.7 mg/dL, P = .956),
high-density lipoprotein cholesterol (32.5 vs 33.7 mg/dL,
P = .009), and direct low-density lipoprotein cholesterol
(88.0 vs 95.1 mg/dL, P = .213). The majority of patients
in both cohorts were receiving lipid-lowering therapy, with
78.1% ( n = 935) of sHTG-AP patients and 78.9% ( n = 945)
of sHTG without AP patients on lipid-lowering treatment, in-
cluding statins, cholesterol absorption inhibitors, proprotein
convertase subtilisin/kexin type 9 inhibitors, small interfer-
ing agents, adenosine triphosphate citrate lyase inhibitor, fi-
brates, bile acid sequestrants, nicotinic acid, omega-3 fatty
acids, and angiopoietin-like protein 3 inhibitors. Fibrates
were used by nearly half of patients in both groups, 45.2%
( n = 541) in the sHTG-AP cohort vs 44.5% ( n = 533) in the
sHTG without AP cohort. Additionally, 17.5% ( n = 210) of
patients with sHTG-AP and 16.7% ( n = 200) of patients with
sHTG without AP were on either GLP-1 agonists or sodium-
glucose cotransporter 2 inhibitors. 

Follow-up 

During the year following their initial AP episode, 51.4%
( n = 615) of patients with sHTG-AP and 35.7% ( n = 427) of
patients with sHTG without AP had either an ED visit, hospi-
talization, or death ( P < .001) ( Table 2 ). Patients with sHTG-
AP also had a greater risk of death (4.5%, n = 54 vs 1.6%,
n = 19), ED visits (47.4%, n = 567 vs 33.2%, n = 398), and
ients with severe hypertriglyceridemia after acute pancreatitis, Journal of 
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Table 1. Patient characteristics at baseline after matching . 

Matched Matched (no baseline T2DM) 

sHTG-AP sHTG without AP P -value sHTG-AP sHTG without AP P -value 

N 1197 1197 - 330 330 - 
Age, mean (SD) years 54.5 (13.4) 54.5 (13.3) .979 51.1 (13.0) 50.1 (12.6) .294 
Female, n (%) 409 (34.2) 409 (34.2) 1.000 98 (29.7) 98 (29.7) 1.000 
Race, n (%) .586 .669 

Asian 46 (3.8) 34 (2.8) - 14 (4.2) 13 (3.9) - 
Black 121 (10.1) 131 (10.9) - 29 (8.8) 25 (7.6) - 
Hispanic 263 (22.0) 267 (22.3) - 62 (18.8) 77 (23.3) - 
White 711 (59.4) 701 (58.6) - 208 (63.0) 201 (60.9) - 
Unknown 56 (4.7) 64 (5.3) - 17 (5.2) 14 (4.2) - 

Years of follow-up, mean (SD) 2.9 (2.1) 3.0 (2.2) .310 3.0 (2.2) 2.9 (2.1) .876 
CCI, mean (SD) 2.7 (2.8) 2.7 (2.7) .640 0.9 (1.9) 0.9 (1.7) .748 
Comorbidities, n (%) 

Atherosclerotic cardiovascular 
disease 

291 (24.3) 307 (25.6) .450 48 (14.5) 46 (13.9) .824 

Chronic liver disease 194 (16.2) 199 (16.6) .783 47 (14.2) 42 (12.7) .569 
Chronic kidney disease 239 (20.0) 240 (20.1) .959 20 (6.1) 25 (7.6) .440 
T2DM 772 (64.5) 771 (64.4) .966 - - - 
Disorders of lipoprotein 

metabolism and other 
lipidemias a 

1069 (89.3) 1070 (89.4) .947 259 (78.5) 268 (81.2) .382 

Heart failure 92 (7.7) 96 (8.0) .761 7 (2.1) 6 (1.8) .779 
Hypertension 899 (75.1) 914 (76.4) .475 188 (57.0) 185 (56.1) .814 
Obesity 449 (37.5) 457 (38.2) .736 93 (28.2) 83 (25.2) .379 
Pancreatic necrosis 4 (0.3) 1 (0.1) .374 0 (0) 0 (0.0) - 
Persistent organ failure 133 (11.1) 124 (10.4) .552 16 (4.8) 8 (2.4) .096 

Index TG value (mg/dL), mean 
(SD), [median] 

1143.1 (1074.7) 
[739.0] 

1115.2 (1117.6) 
[692.0] 

.533 1053.1 (934.4) 
[703.5] 

994.4 (838.2) 
[642.5] 

.396 

Total cholesterol value (mg/dL), 
mean (SD), [median] 

268.6 (433.3) 
[228.0] 

269.7 (545.4) 
[227.0] 

.956 264.4 (121.9) 
[233.0] 

255.8 (105.4) 
[240.0] 

.331 

HDL-C (mg/dL), mean (SD), 
[median] 

32.5 
(12.1) 
[31.0] 

33.7 
(10.7) 
[33.0] 

.009 35.1 
(14.8) 
[33.0] 

35.3 
(11.6) 
[34.0] 

.807 

LDL-C (mg/dL), mean (SD), 
[median] 

88.0 
(50.8) 
[81.0] 

95.1 
(43.5) 
[89.5] 

.213 92.1 
(54.0) 
[81.0] 

102.5 
(35.3) 
[103.0] 

.325 

Treatments, n (%) 
Lipid-lowering treatment 935 (78.1) 945 (78.9) .619 216 (65.5) 212 (64.2) .744 

Statins 692 (57.8) 697 (58.2) .836 135 (40.9) 130 (39.4) .691 
Nonstatins 629 (52.5) 649 (54.2) .413 137 (41.5) 151 (45.8) .272 

PCSK9 inhibitors 6 (0.5) 1 (0.1) .124 2 (0.6) 0 (0.0) .499 
Fibric acid derivatives 541 (45.2) 533 (44.5) .742 121 (36.7) 123 (37.3) .872 

GLP-1 agonists or SGLT-2 
inhibitors 

210 (17.5) 200 (16.7) .587 1 (0.3) 1 (0.3) 1.000 

Abbreviations: AP, acute pancreatitis; CCI, Charlson comorbidity index; GLP-1, glucagon-like peptide-1; HDL-C, high-density lipoprotein cholesterol; 
LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9; SGLT-2, sodium-glucose cotransporter 2; sHTG, severe 
hypertriglyceridemia; T2DM, type 2 diabetes mellitus; TG, triglycerides. 
a Does not include hypertriglyceridemia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

hospitalizations (23.5%, n = 281 vs 13.6%, n = 163) than pa-
tients with sHTG without AP, all measures were statistically
significant ( P < .001). 

Considering the maximum available follow-up period,
mean follow-up time for patients with sHTG-AP and sHTG
without AP was 2.9 and 3.0 years, respectively ( Table 1 ).
Over this time, patients with sHTG-AP were more likely
Please cite this article as: Broder et al., Health outcomes and survival among pat
Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.08.017 
to have an ED visit (90.6% vs 54.5%, P < .001), be hos-
pitalized (72.0% vs 29.2%, P < .001), or die (11.4% vs
6.5%, P < .001) compared to patients with sHTG without
AP ( Table 3 ). The risk of death (hazard ratio [HR] 1.8;
95% CI, 1.4-2.4; P < .001), ED visits (HR 1.6; 95% CI,
1.4-1.7; P < .001), and hospitalization (HR 1.7; 95% CI,
1.5-2.0; P < .001) were all statistically significantly higher
ients with severe hypertriglyceridemia after acute pancreatitis, Journal of 
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Table 2. Emergency visits, inpatient hospitalizations, and mortality during 1-year follow-up . 

Matched 

sHTG-AP sHTG without AP P -value 

N 1197 1197 - 
Any ED visit, hospitalization, or death, n (%) 615 (51.4) 427 (35.7) < .001 

Any ED visit or hospitalization 591 (49.4) 422 (35.3) < .001 
Any hospitalization 281 (23.5) 163 (13.6) < .001 
Any ED visit 567 (47.4) 398 (33.2) < .001 

Death, n (%) 54 (4.5) 19 (1.6) < .001 

Abbreviations: AP, acute pancreatitis; ED, emergency department; sHTG, severe hypertriglyceridemia. 

Table 3. Emergency department visits a , inpatient hospitalizations, a and mortality during maximum available follow-up . 

Matched 

sHTG-AP sHTG without AP P -value 

N 1197 1197 - 
Any ED visit or hospitalization, n (%) 1101 (92.0) 680 (56.8) < .001 

Any hospitalization 862 (72.0) 350 (29.2) < .001 
Any ED visit 1085 (90.6) 652 (54.5) < .001 

Any specialty visits, n (%) 1032 (86.2) 924 (77.2) < .001 
Number of visits per year, b mean (SD) 
Hospitalizations 1.6 (8.8) 0.3 (0.9) < .001 
ED 2.6 (6.6) 1.1 (2.8) < .001 
Specialist 5.6 (7.1) 4.2 (5.7) < .001 
Office visits (overall) 13.5 (11.4) 11.2 (10.2) < .001 
Death, n (%) 136 (11.4) 78 (6.5) < .001 

Abbreviations: AP, acute pancreatitis; ED, emergency department; sHTG, severe hypertriglyceridemia. 
a Include all claims during the follow-up without skipping the index AP episode. Patients had various lengths of follow-up. 
b Total number divided by the years of follow-up. 

Table 4. Triglyceride values during follow-up . 

Matched 

sHTG-AP sHTG without AP P -value 

Years of follow-up, mean (SD) 2.9 (2.1) 3.0 (2.2) 
TG test during follow-up, n (%) 956 (79.9) 951 (79.4) .800 
TG value (mg/dL) over follow-up, mean (SD), [median] 544.9 (524.7) [380.5] 383.3 (354.6) [292.0] < .001 
Last TG value (mg/dL), mean (SD), [median] 499.7 (613.4) [310.0] 363.4 (398.6) [266.0] < .001 
Last TG value, n (%) 

< 500 942 (78.7) 1050 (87.7) - 
500-879 147 (12.3) 102 (8.5) - 
880-999 16 (1.3) 7 (0.6) - 
1000-1999 55 (4.6) 26 (2.2) - 
2000 + 37 (3.1) 12 (1.0) - 

Abbreviations: AP, acute pancreatitis; sHTG, severe hypertriglyceridemia; TG, triglycerides. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in patients with sHTG-AP than sHTG without AP. Death
occurred in 11.4% ( n = 136) of patients with sHTG-AP and
6.5% ( n = 78) of patients with sHTG without AP ( P < .001)
( Table 3 , Fig. 2 ). Mean TG levels were higher in patients with
sHTG-AP than patients with sHTG without AP, 544.9 mg/dL
(median 380.5, SD 524.7) and 383.3 mg/dL (median 292.0,
SD 354.6) ( P < .001), respectively ( Table 4 ). Triglyceride
values were further assessed across several different strata,
< 500, 500-879, 880-999, 1000-1999, and ≥2000 mg/dL.
At every group ≥500 mg/dL, there were more patients with
 

Please cite this article as: Broder et al., Health outcomes and survival among pat
Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.08.017 
sHTG-AP, whereas at TG levels < 500 mg/dL, there were
more patients with sHTG without AP. 

Sensitivity analyses 

The cohorts were stratified into 2 groups according to their
baseline TG values, either < 880 mg/dL or ≥880 mg/dL, and
assessed over their maximum available follow-up. Among
patients in the TG < 880 mg/dL group, the risk of death,
ED visits, and hospitalizations were each individually sta-
ients with severe hypertriglyceridemia after acute pancreatitis, Journal of 
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Figure 2. Risk of emergency department visits, hospitalizations, and deaths . (A) Hazard ratio (HR) 1.5; 95% CI, 1.4 to 1.7; P < .001; 
(B) HR 1.8; 95% CI, 1.4 to 2.4; P < .001; (C) HR 1.6; 95% CI, 1.4 to 1.7; P < .001; (D) HR 1.7; 95% CI, 1.5 to 2.0; P < .001. ∗By log-rank 
test. Abbreviations: AP, acute pancreatitis; ED, emergency department; sHTG, severe hypertriglyceridemia; Y, year. 

Figure 3. Risk of emergency department visit, hospitalization, or death by triglyceride value . Log-rank test: sHTG with AP vs sHTG 

without AP among patients with TG ≥880 mg/dL: P < .001; sHTG with AP vs sHTG without AP among patients with TG < 880 mg/dL: 
P < .001; TG ≥ 880 vs TG < 880 mg/dL among sHTG patients with AP: P = .735; TG ≥ 880 mg/dL vs TG < 880 mg/dL among sHTG 

patients without AP: P = .832. Abbreviations: AP, acute pancreatitis; ED, emergency department; sHTG, severe hypertriglyceridemia; TG, 
triglyceride; Y, year. 

 

 

 

 

 

 

 

 

 

 

 

tistically significantly higher in patients with sHTG-AP (log
rank P < .001 for all comparisons). Among patients in the
TG ≥ 880 mg/dL subgroup, the risks of hospitalization and
ED visits were both statistically significantly higher in pa-
tients with sHTG-AP than in those with sHTG without AP
( P < .001) ( Fig. 3 ). Mortality risk was not statistically sig-
Please cite this article as: Broder et al., Health outcomes and survival among pat
Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.08.017 
nificantly different between the sHTG-AP and sHTG without
AP group with TG ≥ 880 mg/dL ( P = .126) ( Fig. 4 ). 

We conducted a second sensitivity analysis in 330 propen-
sity score matched pairs of patients who did not have T2DM
at baseline. Over the maximum available follow-up, there
were 37.3% ( n = 123) patients with sHTG-AP and 16.4%
ients with severe hypertriglyceridemia after acute pancreatitis, Journal of 
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Figure 4. Risk of death during follow-up . Log-rank test: sHTG with AP vs sHTG without AP among patients with TG ≥ 880: P = .126; 
sHTG with AP vs sHTG without AP among patients with TG < 880: P < .001; TG ≥ 880 vs TG < 880 among sHTG patients with AP: 
P = .008; TG ≥ 880 vs TG < 880 among sHTG patients without AP: P = .370. Abbreviations: AP, acute pancreatitis; ED, emergency 
department; sHTG, severe hypertriglyceridemia; TG, triglyceride; Y, year. 

Table 5. Incidence of type 2 diabetes mellitus during maximum available follow-up . 

Matched 

sHTG-AP sHTG without AP P -value 

N 330 330 - 
Years of follow-up, mean (SD) 3.0 (2.2) 2.9 (2.1) .867 
Incidence of T2DM, n (%) 
( ≥1 claim with T2DM diagnosis) 

123 (37.3) 54 (16.4) < .001 

Incidence of T2DM, n (%) 
( ≥2 claims with T2DM diagnosis ≥30 d apart) 

92 (27.9) 37 (11.2) < .001 

Abbreviations: AP, acute pancreatitis; T2DM, type 2 diabetes mellitus; sHTG, severe hypertriglyceridemia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( n = 54) patients with sHTG without AP ( P < .001) who
developed T2DM ( Table 5 ). The probability of patients with
sHTG-AP developing T2DM was approximately double that
of patients who had sHTG without AP ( Fig. 5 ). 

Discussion 

Acute pancreatitis is one of the most serious complica-
tions of sHTG. 9 , 10 Both the risk and severity of AP increases
progressively with higher levels of hypertriglyceridemia. 15 

Patients with sHTG who experience an episode of AP are at
a statistically significantly greater risk of ED visits, hospi-
talization, and death compared to patients with sHTG with-
out AP. Nearly twice as many patients with AP had an ED
visit (90.6% vs 54.5%), more than twice as many were hos-
pitalized (72.0% vs 29.2%), and nearly twice as many died
(11.4% vs 6.5%) compared to controls with sHTG without
AP. The higher risk of ED visits, hospitalizations, and death
was more pronounced in patients with sHTG-AP than in the
subset of patients with sHTG without AP. 

Although the mechanism for development of diabetes af-
ter an AP episode is not entirely clear, it is most likely due to
Please cite this article as: Broder et al., Health outcomes and survival among pat
Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.08.017 
pancreatic beta cell damage disrupting insulin secretion. 16 At
least 1 study has found that the severity of AP does not seem
to affect the risk of diabetes. 17 Several studies have reported
on the higher prevalence of diabetes after AP compared to
the general population. 17-20 Our study determined that over
a third of patients with sHTG-AP developed diabetes over a
mean of 3 years follow-up compared to 16% of patients with
sHTG without AP. These findings on incident diabetes are
similar to those found in Christian et al., who reported that
out of 3.4 million Americans with sHTG levels between 200
to 5000 mg/dL, 14% had diabetes mellitus. 21 

Overall, the patient population included in our study had
similar age, race, and gender characteristics to those reported
in other studies on the prevalence of sHTG. 21 

Other studies using commercial insurance claims have
found increased AP episodes in patients with elevated TG
levels. Sanchez et al. found that the risk of AP increases with
the severity of elevated TG levels, with patients who had a re-
cent history of AP being at an even higher risk of having AP
recurrence. 22 Toth et al. found that healthcare costs were ap-
proximately 3 times higher in patients with sHTG-AP com-
pared to those with sHTG without AP. Toth et al. also sug-
ients with severe hypertriglyceridemia after acute pancreatitis, Journal of 
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Figure 5. Risk of type 2 diabetes mellitus in matched severe hypertriglyceridemia cohorts with no baseline type 2 diabetes mellitus . 
Abbreviations: AP, acute pancreatitis; sHTG, severe hypertriglyceridemia; Y, year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gested that healthcare utilization and costs increase with the
severity of TG elevation. 9 , 23 Significantly greater total med-
ical costs have also been reported in patients with chylomi-
cronemia and elevated TG who had a history of AP com-
pared to disease-free controls, $33,587 vs $4,402, P < .01,
respectively. 12 Our study built on these prior studies and used
propensity score-matched controls to reduce the risk of con-
founding. To our knowledge, ours is the first such study to
examine diabetes incidence after an AP episode in patients
with sHTG. 

Given the high morbidity and mortality of AP and the
difficulty of predicting who it will affect, prevention may
be the most effective treatment approach. There have been
limited standardized treatment guidelines for patients with
sHTG-AP, and the few treatment recommendations there are,
have not been examined in large, longitudinal studies. 4 How-
ever, recent phase III clinical trials of 2 RNA-targeting ther-
apies, olezarsen and plozasiran, have found them to be effec-
tive at significantly lowering TG levels and decreasing the
incidence of pancreatitis in patients with familial chylomi-
cronemia syndrome and persistent chylomicronemia. 24 , 25 If
the clinical trial results can be replicated in a broader group
of patients with sHTG, these new treatments may be quite
useful at preventing serious complications, including AP. 

Limitations 

This study used healthcare claims which are designed for
reimbursement purposes, not for research. The presence of
a diagnosis code on a medical claim does not guarantee the
presence of a disease, nor do all patients with a code neces-
sarily have the condition coded. Specifically, the incidence of
diabetes in the sHTG-AP group could have been increased by
Please cite this article as: Broder et al., Health outcomes and survival among pat
Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.08.017 
closer monitoring of patients after AP, although the between-
group difference was maintained when a stricter definition of
T2DM was used. 17 The claims data we used did not include
details such as reasons for intensive care unit admissions or
causes of death. Results may not be generalizable to unin-
sured individuals or to other types of patient populations who
use other types of health insurance programs, such as Medi-
caid and Medicare in the US. 

Conclusion 

This retrospective study suggests that preventing initial
episodes of AP in patients with sHTG may reduce ED vis-
its, hospitalizations, and mortality. However, establishing a
causal link between AP and these outcomes will require
prospective studies. Further research on the clinical and eco-
nomic burden associated with sHTG-AP in larger popula-
tions, over longer periods of time, and with different insur-
ance coverage, may help to identify additional benefits of AP
prevention. Given the significant disease burden associated
with sHTG-AP, continued research should be a public health
priority. 
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