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Combination of Body Mass Index and Fasting Blood Glucose
Improved Predictive Value of New-Onset Prediabetes or

Diabetes After Acute Pancreatitis
A Retrospective Cohort Study
Shao-Yan Guo, MD, Hai-Yun Yang, MD, Xiao-Yan Ning, MD, Wan-Wei Guo, MS,
Xiao-Wu Chen, MS, and Man Xiong, MD
Objectives: We sought to evaluate whether combining body mass index
(BMI) and fasting blood glucose (FBG) can refine the predictive value of
new-onset prediabetes/diabetes after acute pancreatitis (NODAP).
Methods: In this retrospective cohort study, we used Kaplan–Meier analysis
to compare differences in the NODAP rate among 492 patients with different
BMI or FBG levels, orwith the combination of these 2 factorsmentioned above.
Results: In all, 153 of 492 (31.1%) eligible patients finally developed
NODAP. According to univariate and multivariate analyses, BMI (hazard
ratio, 2.075; 95% confidence interval, 1.408–3.060; P < 0.001) and FBG
(hazard ratio, 2.544; 95% confidence interval, 1.748–3.710; P < 0.001)
were important predictors of the incidence of NODAP. Subsequently, we
divided 492 eligible patients into 3 groups according to the median BMI
and FBG values, and found that the NODAP rate in the high-risk group
was significantly higher than that in the medium-risk group (P = 0.018)
or the low-risk group (P < 0.001).
Conclusions: Body mass index and FBG are independent predictors of
NODAP. The combination of BMI and FBG can refine the prediction of
NODAP and identify candidates for clinical prevention.
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E ndocrine disorder is a common phenomenon after acute pan-
creatitis (AP) because of the destruction of normal pancreatic

tissues.1,2 However, the reported data on the incidence of new-
onset prediabetes or diabetes after AP (NODAP) are controversial,
ranging from several cases to more than half of the patients.3–6 Ac-
cording to some studies, NODAP increases the hospitalization
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and mortality rates among patients compared with type 2 diabetes
mellitus, contributing to a heavy burden on both family and soci-
ety.7 Therefore, discussing the risk factors of NODAP and then
putting early intervention strategies into practice may lower the
risk for NODAP, thus improving the clinical prognosis.

Body mass index (BMI) is an indicator in the assessment of
obesity, and normally found to be associated with the occurrence of
AP in clinical practice. In a previous study, Ma et al8 revealed that
BMI was an independent predictor of new-onset diabetes mellitus af-
ter the first attack of AP. This result was also confirmed by several
other studies.9–11 In addition, fasting blood glucose (FBG) is usually
found to be elevated during the acute phase in many AP patients and
has also been considered an independent risk factor for predicting
new-onset prediabetes or diabetes after an episode of AP.8,10,11 How-
ever, studies considering BMI or FBG as a risk factor of NODAP are
still limited in number, which needs to be further discussed.

Given that both BMI and FBG are independent predictive fac-
tors for NODAP, whether combining BMI and FBG will improve
the prediction of the incidence of NODAP remains unknown. There-
fore, this retrospective cohort study sought to evaluate whether com-
bining BMI and FBG can refine the prediction of NODAP and guide
individual prevention measures for these patients to decrease the
incidence of NODAP in clinical practice.

MATERIALS AND METHODS

Patients
In all, 492 patients who had an episode of AP were retrospec-

tively enrolled between January 2016 and December 2020. The
eligibility criteria (which 963 patients met) were as follows: (1) di-
agnosed with AP and (2) no history of diabetes or prediabetes.
The exclusion criteriawere as follows: (1) had a history of chronic
pancreatitis, pancreatic carcinoma, or recent operation history of
the pancreas, including endoscopic retrograde cholangiography
(106 patients; 11.0%); (2) lactation or pregnancy (0 patients; 0%);
(3) loss of follow-up data (27 patients; 2.8%); (4) follow-up time,
less than 3months (249 patients; 25.9%); and (5) fasting or random
blood glucose did not reduce to the normal level during hospitaliza-
tion (89 patients; 9.2%).

Definition of AP and Severity Classification
Acute pancreatitis was diagnosed by a gastroenterologist

when 2 of the 3 following criteria were fulfilled: (1) typical ab-
dominal pain; (2) serum amylase and/or lipase more than 3 times
the upper limit of normal; and (3) typical characteristic findings
from abdominal imaging.

Simply, patients who developed organ failure lasting for lon-
ger than 48 hours were classified as “severe,” whereas other pa-
tients were considered as “mild” cases in our study.
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Definition of NODAP and non-NODAP
Diabetes was diagnosed by an endocrinologist when the

FBGwas 7.0mmol/L or greater (≥126mg/dL), or 2-hour oral glu-
cose tolerance test was 11.1 mmol/L or higher (≥200 mg/dL), or
random blood glucose was 11.1 mmol/L or higher (≥200 mg/dL),
or hemoglobin A1c (HbA1c) was 6.5% (48 mmol/mol) or higher.
For patients without typical manifestations, such as polydipsia,
polyphagia, polyuria, or weight loss, the abovementioned indica-
tors needed to be confirmed once again. Prediabetes was diagnosed
when the FBG was 6.1 mmol/L or greater (≥110 mg/dL) and less
than 7.0 mmol/L (<126 mg/dL), and/or 2-hour oral glucose toler-
ance test was 7.8 mmol/L or higher (≥140 mg/dL) and less than
11.1 mmol/L (<200 mg/dL), and/or the HbA1c was 5.6% or higher
(39 mmol/mol) and less than 6.5% (48 mmol/mol). In our study,
NODAP included both new-onset prediabetes and diabetes. On
the contrary, patients who did not develop prediabetes or diabetes
after AP were considered the non-NODAP group.

Measurement of BMI and FBG
Body mass index (kg/m2) was calculated using the weight

(kg) and height (m) of patients. For weight measurement, patients
were asked to remove their shoes, coat, belt, and other carry-on
items. For height measurement, patients were asked to remove
any head attire and their shoes. For patients who could not get
TABLE 1. Patient Characteristics

NODAP (n = 153)

Sex, male 111 (72.5)
Age, y 44.0 (35.0–54.0)
Concurrent with HBP, yes 43 (28.1)
Concurrent with CHD, yes 10 (6.5)
Concurrent with LC, yes 2 (1.3)
BMI, kg/m2 26.3 (24.3–28.5)
WBC, �109/L 12.9 (9.8–15.9)
PLT, �109/L 236.0 (187.5–298.0)
HCT 0.42 (0.39–0.46)
PCT, % 0.25 (0.20–0.30)
AST/ALT 0.79 (0.58–1.21)
GGT, U/L 120.0 (36.0–320.0)
TBIL, μmol/L 25.4 (16.0–55.7)
LDH, U/L 207.5 (168.3–315.3)
TG, mmol/L 3.04 (1.29–11.78)
BUN, mmol/L 4.63 (3.96–5.56)
Cr, μmol/L 69.0 (59.0–85.0)
Na, mmol/L 139.0 (137.0–142.0)
K, mmol/L 3.82 (3.55–4.19)
Ca, mmol/L 2.22 (2.10–2.34)
Amylase, U/L 490.0 (198.0–1289.0)
Lipase, U/L 1231.0 (548.0–2392.0)
CRP, mg/L 27.9 (11.2–69.4)
FBG, mmol/L 9.07 (7.00–13.15)
PT, s 13.4 (12.7–14.2)
APTT, s 36.8 (33.8–39.7)
Fib, g/L 4.09 (3.36–5.71)
D-dimer, ug/mL 1.11 (0.50–2.58)

Data are shown as n (%) or median (IQR). Bold values are statistically sign

CHD indicates coronary heart disease; LC, liver cirrhosis; PLT, platelet; PCT, thr
LDH, lactate dehydrogenase; BUN, blood urea nitrogen; Cr, creatinine; K, serum

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
up and/or stand upright on admission, weight and height were
measured when they felt able to cooperate.

For FBGmeasurement, patientswere asked to fast for 8 hours
or longer before blood collection. Blood samples in our study
were tested within 2 hours using enzymatic colorimetric assay
(F. Hoffman-La Roche Ltd.; Basel, Switzerland).

In our study, FBG refers to the FBG on admission. Patients
whose fasting or random blood glucose did not reduce to the normal
level during hospitalization were excluded, as mentioned previously.

Data Collection
We viewed the medical records of each enrolled patient from

a hospital-based electronic database. The following baseline clin-
ical data were collected: (1) general characteristics, including age,
sex, identical number, admission time, concurrent diseases (high
blood pressure [HBP], coronary heart disease, liver cirrhosis),
weight, and height; and (2) laboratory data, including white blood
cell (WBC), platelet (PLT), hematocrit (HCT), thrombocytocrit,
aspartate aminotransferase, alanine aminotransferase, glutamyl
transpeptidase (GGT), total bilirubin (TBIL), lactate dehydroge-
nase, triglyceride (TG), blood urea nitrogen, creatinine, serum
sodium (Na), serum potassium, serum calcium, serum amylase,
serum lipase, FBG, C-reactive protein (CRP), prothrombin time
(PT), activated partial thromboplastin time, fibrinogen, and D-dimer.
Non-NODAP (n = 339) U/χ2 P

206 (60.8) 6.386 0.012
52.0 (39.0–63.0) 20,020.0 <0.001
65 (19.2) 4.907 0.027
14 (4.1) 1.315 0.251
7 (2.1) 0.337 0.727

22.9 (20.3–25.9) 13,573.0 <0.001
11.1 (8.4–14.1) 20,591.5 <0.001
229.0 (188.0–288.0) 24,283.5 0.258
0.41 (0.37–0.44) 21,458.5 0.002
0.24 (0.19–0.29) 24,274.5 0.255
0.85 (0.59–1.25) 24,875.5 0.469
64.0 (32.0–210.0) 22,084.0 0.008
21.6 (14.6–32.9) 22,357.5 0.014
214.5 (169.3–305.5) 4466.0 0.932
1.23 (0.73–2.31) 14,790.5 <0.001
4.92 (3.84–6.16) 24,030.0 0.192
71.0 (58.0–87.0) 25,334.5 0.682
140.0 (138.0–143.0) 21,202.0 0.001
3.84 (3.52–4.08) 24,509.0 0.329
2.20 (2.10–2.31) 25,491.0 0.762
317.0 (149.0–914.0) 21,394.5 0.002
1239.0 (643.0–2413.0) 24,550.5 0.343
20.0 (7.1–56.6) 22,192.0 0.010
6.10 (5.32–7.37) 9897.5 <0.001
12.9 (12.5–13.8) 20,671.0 <0.001
37.0 (34.1–40.9) 24,654.5 0.381
3.97 (3.08–5.19) 23,338.0 0.075
1.10 (0.60–2.30) 25,707.0 0.877

ificant.

ombocytocrit; AST, aspartate aminotransferase; ALT, alanine aminotransferase;
potassium; Ca, serum calcium; APTT, activated partial thromboplastin time.
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Statistics
In our study, categorical variables were described by fre-

quency and their corresponding percentages, whereas continuous
variables were described by median values and their correspond-
ing 25th to 75th percentiles (interquartile range [IQR]) because
of nonnormal distribution. Differences in categorical variables be-
tween the NODAP and non-NODAP groups were analyzed by
Pearson χ2 test, and differences in continuous variables between
these 2 groups were analyzed by a nonparametric test. The risk
predictors of NODAP were evaluated by univariate and multivar-
iate Cox proportional hazards analyses. Variables with a P value
less than 0.1 in the univariate analysis were tested in the multivar-
iate analysis. Hazard ratios (HRs), as well as their corresponding
95% confidence intervals (CIs), were estimated by means of the
Cox proportional hazards regression model. Finally, the cumula-
tive rates of NODAP were calculated using the Kaplan-Meier
method, and the differences among the 3 subgroups divided ac-
cording to the BMI and FBG values (details as follows) were eval-
uated by the log-rank test. Statistical analyses were performed
using SPSS 26.0 (International Business Machines Corporation;
Armonk, NY). All P values in our study were 2-sided, and those
less than 0.05 were considered statistically significant.

RESULTS

Patient Characteristics
The characteristics of the 492 eligible patients with AP episodes

are listed in Table 1. Among these 492 AP patients, 153 (31.1%) pa-
tients finally developed NODAP, whereas 339 (68.9%) were placed
in the non-NODAP group. The proportions of men in the NODAP
and non-NODAP groups were 72.5% (111/153) and 60.8% (206/
339), respectively (P = 0.012). The median age of the NODAP group
was 44.0 years (IQR, 35.0–54.0 years), and that of the non-NODAP
group was 52.0 years (IQR, 39.0–63.0 years) (P < 0.001).When com-
paring concurrent diseases, we found that the proportions of patients
with concurrent HBP in the NODAP and non-NODAP groups were
28.1% (43/153) and 19.2% (65/339), respectively (P= 0.027), whereas
therewere no significant differences in the proportions of patients with
concurrent coronary heart disease (6.5% vs 4.1%, P = 0.251) or liver
TABLE 2. Univariate and Multivariate Cox Proportional Hazards An

Variables

Univariate Anal

HR (95% CI)

Sex, male vs female) 1.248 (0.872–1.787)
Age, ≥49 vs <49 y 0.762 (0.550–1.054)
Concurrent with HBP, yes vs no 0.993 (0.697–1.416)
Severity of AP, severe vs mild 1.270 (0.954–1.691)
BMI, ≥24 vs <24 kg/m2 2.053 (1.390–3.031)
WBC, ≥11.7 vs <11.7 � 109/L 1.177 (0.849–1.632)
HCT, ≥0.41 vs <0.41 0.965 (0.692–1.345)
GGT, ≥94.5 vs <94.5 U/L 0.897 (0.645–1.248)
TBIL, ≥23.2 vs <23.2 μmol/L 0.703 (0.507–0.974)
TG, ≥1.5 vs <1.5 mmol/L 1.223 (0.869–1.721)
Na, ≥140 vs <140 mmol/L 0.764 (0.553–1.057)
Amylase, ≥444 vs <444 U/L 1.022 (0.740–1.411)
CRP, ≥22.8 vs <22.8 mg/L 0.817 (0.589–1.132)
FBG, ≥7 vs <7 mmol/L 2.074 (1.426–3.014)
PT, ≥13.4 vs <13.4 s 1.106 (0.794–1.540)

Bold values in the univariate analysis are further analyzed in the multivariate an
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cirrhosis (1.3%vs 2.1%,P= 0.727) between the 2 groups. By calculat-
ing BMI based on the height andweight of theAP patients, themedian
value of BMI in the NODAP group (26.3 kg/m2; IQR, 24.3–28.5 kg/
m2) was found to be significantly higher than that in the non-NODAP
group (22.9 kg/m2; IQR, 20.3–25.9 kg/m2; P < 0.001).

For laboratory tests, the median values of WBC in the
NODAP and non-NODAP groups were 12.9 (IQR, 9.8–
15.9) � 109/L and 11.1 (IQR, 8.4–14.1) � 109/L, respectively
(P < 0.001), which were consistent with those of HCT. When
comparing indexes of biochemistry, we found that both the me-
dian values of GGT (120 U/L vs 64 U/L, P = 0.008) and TBIL
(25.4 μmol/L vs 21.6 μmol/L, P = 0.014) in the NODAP group
were significantly higher than those in the non-NODAP group.
Moreover, the median value of TG in the NODAP group
(3.04mmol/L; IQR, 1.29–11.78mmol/L) was significantly higher
than that in the non-NODAP group (1.23 mmol/L; IQR, 0.73–
2.31 mmol/L; P < 0.001), whereas the median value of Na in the
NODAP group (139 mmol/L; IQR, 137–142 mmol/L) was signif-
icantly lower than that in the non-NODAP group (140 mmol/L;
IQR, 138–143mmol/L; P = 0.001). For amylase, the median values
were 490 U/L (IQR, 198–1289 U/L) in the NODAP group and
317 U/L (IQR, 149–914 U/L) in the non-NODAP group
(P = 0.002). For CRP, the median values were 27.9 mg/L (IQR,
11.2–69.4 mg/L) in the NODAP group and 20.0 mg/L (IQR, 7.1–
56.6 mg/L) in the non-NODAP group (P = 0.010). For FBG, the
median values were 9.07 mmol/L (IQR, 7.00–13.15 mmol/L) in
the NODAP group and 6.10 mmol/L (IQR, 5.32–7.37 mmol/L)
in the non-NODAP group (P < 0.001). Finally, for PT, the median
values were 13.4 s (IQR, 12.7–14.2 s) in the NODAP group and
12.9 (IQR, 12.5–13.8) s in the non-NODAP group (P < 0.001).
The other indexes of laboratory tests showed no significant differ-
ences between these 2 groups.

Risk Factors of NODAP by Univariate and
Multivariate Analyses

By comparing patient characteristics, the following in-
dexes showing significant differences between the NODAP and
non-NODAP groups were identified: sex, age, concurrency with
HBP, BMI, WBC, HCT, GGT, TBIL, TG, Na, amylase, CRP,
alyses

ysis Multivariate Analysis

P HR (95% CI) P

0.226
0.091 0.760 (0.542–1.065) 0.111
0.971
0.102

<0.001 2.075 (1.408–3.060) <0.001
0.327
0.833
0.519
0.034 0.913 (0.659–1.265) 0.585
0.248
0.104
0.897
0.224

<0.001 2.544 (1.748–3.710) <0.001
0.551

alysis and bold values in the multivariate analysis are statistically significant.

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
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FIGURE 1. Survival curves by Kaplan-Meier analyses, comparing the
cumulative rate of NODAP between patients with BMI ≥24 kg/m2

and BMI <24 kg/m2.

Pancreas • Volume 51, Number 4, April 2022 Impact of BMI and FBG on NODAP Prediction
FBG, and PT. Then, these indexes were further put into univariate
and multivariate Cox proportional hazards analyses to evaluate risk
factors of NODAP. Moreover, an index, such as the severity of AP,
which might have a correlation with the incidence of NODAP, was
also put into the univariate and multivariate analyses. Before that,
continuous variables were described as categorical variables ac-
cording to their median values among 492 eligible AP patients.
The results of univariate and multivariate analyses are listed in
Table 2. In this study, we found that only BMI and FBG reached
a P value less than 0.05, with corresponding HR values of 2.075
(95%CI, 1.408–3.060) and 2.544 (95%CI, 1.748–3.710), respec-
tively. Body mass index and FBG are independent risk factors of
NODAP. However, the severity of AP was not correlated with
NODAP in the univariate analysis, with a corresponding HR value
of 1.270 (95% CI, 0.954–1.691; P = 0.102). Similar results that
show BMI and FBG are independent risk factors of NODAP can
also be found in Supplemental Table 1 (http://links.lww.com/
MPA/A944) when using BMI and FBG as continuous variables.

Association of BMI and FBG With Cumulative
Rates of NODAP

In this study, we found that the cumulative rate of NODAP in
patients with BMIs of 24 kg/m2 or greater was significantly higher
FIGURE 2. Survival curves by Kaplan-Meier analyses, comparing the
cumulative rate of NODAP between patients with FBG ≥7mmol/L
and FBG <7 mmol/L.

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
than that of patients with BMIs less than 24 kg/m2 (P < 0.001,
Fig. 1). Similarly, for patients with an FBG of 7 mmol/L or greater,
the cumulative rate of NODAP was also significantly higher than
that of those with an FBG less than 7 mmol/L (P < 0.001, Fig. 2).

Combination of BMI and FBG Improved the
Prediction of NODAP

According to the results described above, both BMI and FBG
are effective predictive factors for NODAP. Therefore, we divided
the entire population of 492 eligibleAP patients into 3 groups accord-
ing to the median values of BMI and FBG, as follows: a low-risk
group (with BMI <24 kg/m2 and FBG <7 mmol/L), a medium-risk
group (with BMI ≥24 kg/m2 and FBG <7 mmol/L or with BMI
<24 kg/m2 and FBG ≥7 mmol/L), and a high-risk group (with
BMI ≥24 kg/m2 and FBG ≥7 mmol/L). After that, differences in
the cumulative rate of NODAP among these 3 groups were com-
pared byKaplan–Meier analysis and a log-rank test (Fig. 3). The re-
sults of the analyses revealed that the cumulative rate of NODAP in
the high-risk group was significantly higher than that in the medium-
risk group (P = 0.018) or the low-risk group (P < 0.001). In addition,
the cumulative rate of NODAP in the medium-risk group was found
to be significantly higher than the cumulative rate of NODAP in the
low-risk group (P = 0.002). Similar results showing that the cumula-
tive rate of NODAP in the high-risk group was significantly higher
than that in the low-risk group were also found in patients younger
than 49 years (P = 0.008), patients 49 years or older (P < 0.001),
and in male patients (P < 0.001). Differences in the NODAP cumu-
lative rate between patients younger than 49 years (Supplemental
Fig. 1, http://links.lww.com/MPA/A944) and those 49 years or
older (Supplemental Fig. 2, http://links.lww.com/MPA/A944) and
between male patients (Supplemental Fig. 3, http://links.lww.com/
MPA/A944) and female patients (Supplemental Fig. 4, http://
links.lww.com/MPA/A944) across the 3 groups were compared
by Kaplan-Meier analysis and a log-rank test.

DISCUSSION
Findings from this retrospective cohort study suggest that

prediabetes/diabetes is an important problem for patients who
have an episode of AP. However, reported incidences of NODAP
are diverse across different studies. In a previous investigation,
Das et al3 reported that the incidence of pancreatic endocrine dys-
function after the first attack of AP, including prediabetes and di-
abetes, was nearly 40%. However, in a recent systemic review and
FIGURE 3. Survival curves by Kaplan-Meier analyses, comparing the
cumulative rate of NODAP among the high-risk group, medium-
risk group, and low-risk group.
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meta-analysis published in 2019, the estimated incidence of predi-
abetes or diabetes after AP was reported to be about 23%.12 Ac-
cording to our study, 153 of 492 eligible AP patients finally devel-
oped NODAP, representing a percentage of 31.1%. This means
that approximately one-third of the patients with a first episode
of AP suffered from prediabetes or diabetes. This result is similar
to the incidence of NODAP that was reported before.

To the best of our knowledge, this is the first study to com-
bine BMI and the FBG level to evaluate the predictive value of
the incidence of NODAP. In our study, we found that both BMI
and FBG were independent factors for predicting NODAP. This
result was also recorded in previous studies.8–11 One possible
mechanism for BMI as a predictor of NODAP is that a higher
BMI may contribute to the accumulation of inflammatory factors,
such as tumor necrosis factor and adiponectin, thus leading to mi-
crocirculatory disturbance of the pancreas and endogenous insulin
deficiency.13 Furthermore, BMI as an obesity index was found to
be correlated with insulin resistance and contributed to the inci-
dence of NODAP.14,15 The other possible mechanism at play is
that AP patients with higher BMIs usually exhibit worse destruc-
tion of the pancreas as well as pancreatic beta-cells, thus reducing
the secretion of endogenous insulin.16 In previous studies, FBG
was also found to be closely associated with the incidence of
NODAP because FBG is an indicator for pancreatic destruction
and is usually elevated significantly in the acute phase of AP.17–21

In addition, our study combined BMI and FBG to evaluate their
prediction of NODAP and found that the combination of both could
refine the prediction of NODAP, an approach that could be used to
guide individual prevention measures to decrease the incidence of
NODAP among eligible patients in clinical practice.

Until now, whether or not the severity of AP can predict the
incidence of NODAP remains controversial. A study by Garip
et al22 in 2013 showed that endocrine dysfunction (including pre-
diabetes and diabetes) was present in 56.4% of severe AP patients,
whereas the incidence rate after mild AP was only 23.2%. How-
ever, there are several other studies holding opposite opinions that
the incidence of NODAP did not differ significantly regardless of
the severity of AP.23–25 According to our study, NODAP was not
significantly correlated with the severity of AP (HR, 1.270;
P = 0.102), similar to the results mentioned above. The specific
mechanisms at play are not clear yet. One speculation is that the
severity of AP is defined by the presence of pancreatic necrosis
and organ dysfunction, in which only the presence and extent of
pancreatic necrosis contribute to the destruction of the pancreas.26

However, our study has several limitations. First, although we
ruled out patientswith prediabetes or diabetes on admission and those
whose fasting or random blood glucose did not reduce to the normal
level during hospitalization in our study, the measurement of HbA1c
within the first 3 months after an episode of AP, which could defi-
nitely exclude prediabetes and diabetes, was not performed. As a re-
sult, the real incidence of NODAP might be slightly impacted. Sec-
ond, because a portion of patients with acute pancreatitis were rather
sick at admission in our study, for those who could not get up and
stand upright, weight and height were measured only when the pa-
tients felt able to cooperate. Therefore, the measurements of weight
and height were not unified in the strictest sense. Third, because this
is a retrospective cohort study, risk factors, such as waist-to-hip ratio,
smoking status, alcohol consumption status, and family history of di-
abetes, were not analyzed in our study because of the data being un-
available. Therefore, further studies are needed to confirm our study.

In summary, BMI and FBG are independent predictors of
NODAP. The combination of BMI and FBG can refine the predic-
tion of NODAP and guide individual prevention measures for these
patients to decrease the incidence of NODAP in clinical practice.
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