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Background: Agenesis of the dorsal pancreas (ADP) is a rare disease, the pathogenic
mechanism of which is partially related to variants of hepatocyte nuclear factor 1B
(HNF1B) gene.

Case Presentation:We report a case of ADP, which presented with acute ketoacidosis,
hyperuricemia, and liver dysfunction. In this case, the HNF1B score was estimated as 16
and a heterozygous variant of HNF1B in exon 2 (c.513G>A-p.W171X) was identified
through gene sequencing.

Conclusions: A good understanding of the clinical comorbidities of ADP is essential for
avoiding missed diagnosis to a great extent. Moreover, estimation of HNF1B score is
recommended before genetic testing.

Keywords: agenesis of the dorsal pancreas, diabetes, hepatocyte nuclear factor 1B, diabetes ketoacidosis,
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BACKGROUND

Agenesis of the dorsal pancreas (ADP) is an extremely rare congenital malformation, which is
featured by the absence of corpus and cauda of the pancreas. The first case of ADP was described in
1911 and 134 cases have been reported up till 2021 (1–8). Genes, whose mutation may cause
pancreatic agenesis, include GATA binding protein 6 (GATA6), insulin promoter factor-1 (IPF1),
pancreas transcription factor 1alpha (PTF1A), hepatocyte nuclear factor 1A (HNF1A), and
hepatocyte nuclear factor 1B (HNF1B). Howbeit, detailed pathogenesis and molecular
mechanisms of this disease have not been thoroughly understood.

Although patients with ADP could present a wide variety of clinical comorbidities (9), only three
cases were reported to be accompanied with diabetes ketoacidosis (DKA) (3, 10, 11). Here we report
one case of a 21-year-old man with multiple clinical manifestations of ADP including DKA,
hypomagnesemia, hyperuricemia, and asymptomatic liver dysfunction; other abnormalities such as
renal cyst were present. It is assumed that the above manifestations are associated with the
heterozygote variant in the HNF1B gene.
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CASE PRESENTATION

A 21-year-old Chinese man was hospitalized in August 2019 due
to the symptoms of thirst, polydipsia and fatigue (Figure S1).
The laboratory findings showed a random blood glucose level of
65.14mmol/L along with positive urine ketone and acidemia.
This patient was diagnosed as DKA and received insulin infusion
for glucose control and fluid replacement to correct dehydration.
After 8 days of treatment, he was transferred to our hospital for
further clinical assessment. The patient did not present personal
or family history of diabetes, pancreatitis, abdominal pain, or
other diseases.

On physical examination, the patient was lean in shape with
body mass index (BMI) 19.0 kg/m2. His vital signs were normal
with blood pressure 121/74mmHg, body temperature 36.8°C
and heart rate 78 beats/minute. Physical examination disclosed
no obvious abnormality with negative abdominal tenderness
and rebound pain. The patient had no clinical manifestation of
dehydration and 24-hour urine volume was around 1500-
2000mL. Fasting blood glucose (FBG) on admission was 13.26
mmol/L with glycosylated hemoglobin (HbA1c) 11.9% and C
peptide 0.17ng/mL, indicating a poor b-cell function. Howbeit,
tests for diabetes-related autoantibodies were all negative, which
do not support the diagnosis of autoimmune diabetes. Moreover,
the diabetic complications were screened and no signs of diabetic
retinopathy, neuropathy or nephropathy was identified. Liver
transaminases significantly increased in this case while blood tests
for viral hepatitis and autoimmune liver diseases were negative.
To identify the cause of abnormal liver function, the abdominal
contrast computer tomography (CT) was performed and the
result revealed a regular biliary tree, agenesis of the pancreatic
body and tail with a normal pancreatic head (Figure 1A), and
multiple renal cortical cysts in bilateral kidneys (Figure 1B). The
patient refused further examinations of endoscopic retrograde
cholangiopancreatography (ERCP) and magnetic resonance
cholangiopancreatography (MRCP) due to a high medical
expense. In addition, hypomagnesia (magnesium 0.41mmol/L)
and hyperuricemia (uric acid 445mmol/L) were identified in this
case (Table 1). Based on the above findings, the patient was
diagnosed as ADP with diabetes, renal cortical cysts, increased
liver transaminases, hypomagnesia, and hyperuricemia.

To further explore the etiology, genomic DNA was extracted
from the peripheral blood leukocytes of this patient and his
parents for the all-exon gene sequencing (Second generation,
Kindstar global, ABI, 3730xl, USA). A heterozygous variant of
c.513G>A-p.W171X in exon 2 of HNF1B gene was found in this
patient (Figure 1C), which was further verified by first
generation DNA sequencing. Importantly, his father also
showed a heterozygous variant in HNF1B gene (Figure 1D),
while his mother showed a wild-type genotype (Figure 1E).
Thus, the patient’s father underwent a comprehensive evaluation
including blood biochemical tests, glucose and HbA1c levels,
ultrasound of abdomen and kidney. All these findings
were normal.

Hence, insulin subcutaneous pump was set up due to the
glucose excursion in this patient and daily dose was tittered to a
total dose of 46IU per day. After 5-day treatment with insulin
Frontiers in Endocrinology | www.frontiersin.org 2
infusion, the FBG was controlled between 5-6mmol/L and 2-
hour postprandial blood glucose (PBG) 5-7mmol/L. Thereafter,
the treatment was changed to the combination of glargine and
insulin aspartate and the patient agreed to this therapeutic
regimen. In addition, the abnormal liver function was
considered to be related to HNF1B variant as well (3). After
the treatment with magnesium isoglycyrrhizinate and polyene
phosphatidylcholine, the alanine aminotransferase (ALT)
descended from 288U/L to 71U/L and aspertate aminotransferase
(AST) from 150U/L to 28U/L. Besides, low-dose magnesium was
supplemented orally and the blood level of magnesium reached
normal range on discharge (Table 1).

The follow-up visits were performed every 3-6 months. The
most recent return visit was performed on May 9th, 2021 (Figure
S1). The blood glucose was well controlled with fasting C peptide
0.67 ng/mL and HbA1c 5.7% (Table 1).
DISCUSSION

It is known that pancreas develops from the dorsal and ventral
pancreatic buds on opposite sides of the foregut. The former
forms the tail and body of pancreas while the latter forms the
posterior part of the head (1). ADP occurs during fetal
development when the dorsal bud fails to form the corpus and
cauda (1).

As shown in Table 2, clinical comorbidities of ADP include
diabetes, pancreatitis, elevated liver enzymes, gallstones,
abdominal pain, and various visceral organ malformations,
such as kidney cysts, reproductive tract malformation, and so
on (1–6, 8, 12–14). Besides, various tumors can also be identified,
such as pancreatic tumor, hepatobiliary tumor, intramesocolic
tumor, endometrial stromal sarcoma, and carcinoma of tongue
(1–3). These concomitant manifestations of ADP mentioned in
Table 2 are not meant to cover all identified symptoms in all
reported cases, but rather to demonstrate that various clinical
comorbidities may present in patient with ADP. As reported in
Table 2, there are 68 reported cases of ADP (approximately 50%)
accompanied with hyperglycemia, which partly results from the
lack of islets (3, 10, 11). It is known that the majority of islets are
located in the dorsal pancreas. The decreased b-cell mass and
limited capacity of in vivo replication lead to insulin insufficiency
and the resultant disorder of glucose metabolism (1). The high
insulin dosage, which is required to control glucose level of the
patient in this case, is consistent with an insulin shortage caused
by the loss of pancreatic tissue. Although b-cell dysfunction is
often indicative of hyperglycemia, there are only three studies
reporting a correlation between ADP and DKA (3, 10, 11),
indicating that degrees of b-cell dysfunction are varied among
patients with ADP. In addition, abdominal pain (54 cases, 40%),
pancreatitis (22 cases, 17%), and renal cysts (14 cases, 10%) are
also common clinical manifestations in patients with ADP.

Clissold et al. summarized a HNF1B gene-associated renal
and extra-renal clinical spectrum (9). The majority of
concomitant manifestations listed in Table 2 among patients
with ADP overlapped withHNF1B spectrum (9). It is well known
October 2021 | Volume 12 | Article 640006
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thatHNF1B is a transcription factor that plays an essential role in
early development and organogenesis of several organs including
pancreas, liver, lung, kidney, urogenital tract, and parathyroid
gland. Early reports demonstrated an association between
HNF1B mutations and maturity-onset diabetes of the young
(MODY). These patients often presented with renal cysts and
were initially considered as renal cysts and diabetes (RCAD)
syndrome (15). It is now evident that mutation of this gene
Frontiers in Endocrinology | www.frontiersin.org 3
results in a panel of HNF1B-related manifestations. There were
plenty of patients presenting with gout as initial symptom. In
addition, some patients displayed hypomagnesemia, which may
mimic Gitelman syndrome (16). Howbeit, there are no published
guidelines on the screening of potential associated abnormalities
in ADP patients.

A limited number of literature and studies reported the
association of ADP with HNF1B mutation. This gene is located
FIGURE 1 | Contrast abdominal CT showed the pancreatic head [(A), red arrow] with the absence of the pancreatic body and tail. Renal cortical cysts on bilateral
kidneys were pointed out with blue arrows (B). The gene sequencing showed a heterozygous mutation of HNF1B gene in exon 2 (c.513G>A) of the patient (C) and
his father (D). The sequencing of his mother was wild-type (E).
October 2021 | Volume 12 | Article 640006
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on chromosome 17q12, several mutation forms of which
have been identified including deletion (small insertion-
deletion or whole-gene deletion), nonsense, missense, frame-
shift and splicing mutations (9). Table 2 listed the reported
HNF1B variants in patients with ADP and only one case
displayed whole gene deletion. Most of these mutations are
familial. Accordingly, HNF1B-associated diseases are generally
considered to be inherited in an autosomal dominant manner.
Nevertheless, spontaneous mutations (either site mutations or
whole-gene deletions) occur as well (9). Recently, a Japanese
cohort study recruited 33 cases with heterozygous variants in
HNF1B gene or whole-gene deletions and only 7 cases presented
with pancreatic malformations (14), indicating that a possible
penetrance of HNF1B mutation is around 21%. However, there
were regional limitations in this study and the sample size was
small. Larger scale investigations with multiple countries and
regions are necessary to obtain a more comprehensive
understanding on the penetrance. In our case, gene sequencing
Frontiers in Endocrinology | www.frontiersin.org 4
identified a heterozygous variant in exon 2 (c.513G>A-
p.W171X) in HNF1B gene. The patient’s father also displayed
the heterozygous variant, suggesting that this variant was
probably paternally inherited. In addition, this mutation site
and nucleotide change have also previously been reported by
Heidet et al. (17) and recorded in the Human Gene Mutation
Database (HGMD, https://www.hgmd.cf.ac.uk). Interestingly,
although carrying the same genotype, the patient in that case
displayed only bilateral cortical cysts without ADP or other
HNF1B-related manifestations (17).

No genotype-phenotype correlation has been identified in
previous studies. Yorifuji et al. reported two siblings with S148W
missense mutation in HNF1B (18). Howbeit, they showed
different phenotypes: one displayed neonatal diabetes without
renal disease whereas his brother suffered from severe renal
disease but without diabetes (18). The patient in our case
exhibited a diversity of HNF1B-related manifestations, but his
father did not present glucose metabolism disorder and other
TABLE 1 | Laboratory examinations at the time of admission and follow-up.

On admission On discharge 3-month follow-up 21-month follow-up

Blood Routine WBC (3.50-9.50×109/L) 5.80×109/L / / /
RBC (4.30-5.80×1012/L) 4.65×1012/L / / /
PLT (125.0-350.0×109/L) 186.0×109/L / / /

Liver function ALT (<41U/L) 288U/L 71U/L 35U/L /
AST (<41U/L) 150U/L 28U/L 21U/L /

Renal function BUN (3.1-8.0mmol/L) 3.90mmol/L / / /
Cr (59-104µmol/L) 78µmol/L / / /
eGFR (>90 mL/min/1.73m2) 122.7mL/min/1.73m2 / / /
Uric acid (202.3-416.5mmol/L) 445mmol/L / 438mmol/L 466mmol/L
UACR (<30.0ug/mg) 4.7ug/mg / / /

Urine routine Leukocytes (-) / / /
Erythrocyte (-) / / /
Urine protein (-) / / /
Ketone bodies (-) / / /

Electrolyte Potassium (3.50-5.10mmol/L) 4.14mmol/L / / /
Sodium (136-145mmol/L) 138.9mmol/L / / /
Calcium (2.15-2.50mmol/L) 2.35mmol/L / / /
Magnesium (0.66-1.07mmol/L) 0.41mmol/L 0.71 mmol/L 0.78 mmol/L /

Blood lipid Triglyceride (<1.70mmol/L) 3.02 mmol/L / / /
Total cholesterol (<5.18mmol/L) 4.47mmol/L / / /

Glycemic profile Fasting glucose (4.11-6.05mmol/L) 13.26mmol/L 5.4mmol/L 5.9mmol/L 6.3mmol/L
HbA1c (4.27-6.07%) 11.9% / 6.8% 5.7%
C peptide (0.3-3.73ng/mL) 0.17ng/mL / 0.43ng/mL 0.67

Autoantibodies in Diabetes GAD (0-10IU/mL) 0.83IU/mL / /
IAA (0-1.0COI) 0.14COI / /
ICA (0-1.0COI) 0.08COI / /

AMY and LPS AMY (13-53U/L) 8U/L / /
LPS (13.00-60.00IU/L) 10.2IU/L / /

Viral hepatitis HBsAg (<0.05IU/ml) 0.00IU/mL / /
HCAg (<1.0S/CO) 0.03S/CO / /

Autoimmune liver disease ANA (-) / /
SMA (-) / /
LKM1 (-) / /
SLA (-) / /

Thyroid function TSH (0.27-4.2 µIU/mL) 4.07µIU/mL / /
FT4 (9.32-17.09ng/L) 13.41ng/L / /
FT3 (2.0-4.4pg/mL) 2.99pg/mL / /
October 2021 | Volum
ANA, antinuclear antibodies; AMY, amylase; ALT, Alanine aminotransferase; AST, Aspertate aminotransferase; BUN, blood urea nitrogen; Cr, creatinine; eGFR, estimated glomerular
filtration rate; FT4, free thyroxine; FT3,free triiodothyronine; GAD, Glutamate decarboxylase antibody; HbA1c, glycosylated hemoglobin; HBsAg, hepatitis B virus surface antigen; HCAg,
hepatitis C antibody; IAA, insulin autoantibody; ICA, insular cellular antibody; LKM1, Anti-liver and kidney microsomes antibody type 1; LPS, lipase; PLT, platelet; Hb, hemoglobin; RBC, red
blood cell; SLA, Anti-soluble liver antigen antibody; SMA, smooth muscle antibody; TSH, thyroid-stimulating hormone; UA, Uric acid; UACR, urinary albumin/creatinine ratio; WBC, white
blood cell;/, not detect.
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TABLE 2 | Concomitant manifestations and HNF1B variants of ADP.

Organ Manifestations Features Reported case number
(N = 134)

HNF1B variants HNF1B
score

Reference

Pancreas Diabetes/prediabetes DKA 3 / / (3, 10, 11)
Hyperglycemia 65 / / (1–4, 7, 8)

*
p.R137_K161del 10 (12)
p.R137_K161del 8 (12)
p.R137_K161del 12 (12)

p.F148L 26 (12)
Pancreatic tumor 16 / / (1–3)*
Exocrine dysfunction Pancreatitis 22 / / (1–3)*

Pancreatic enzyme deficiency 11 (1, 3)*
Hepatobiliary
system

Elevated liver enzyme ALT, AST elevation 9 / / (1–3)*
Cholelithiasis Gallstones 7 / / (1–3)*

Choledocholitiasis 1 / /
Hepatobiliary tumor Bile duct schwannoma 1 / / (1–3)*

Ampullary carcinoma 2 / /
Hepatobiliary
malformation

Choledochal cyst 2 / / (1–3)*

Kidney Renal malformation Renal cysts 14 / / (1)*
p.R137_K161del 10 (12)
p.R137_K161del 12 (12)

p.F148L 26 (12)
p.F148L 10 (12)

Heterozygous whole gene
deletion

12 (13)

p.T170P 22 (14)
c.544+1G>T 22 (14)
p.R177X 22 (14)
p.R276X 28 (14)

17q12 deletion 19 (14)
17q12 deletion 18 (14)
17q12 deletion 13 (14)
17q12 deletion 8 (5)

Polycystic kidney 1 / / (3)*
Renal agenesis 1 / / (3)*
Malrotated kidney 1 / / (3)*
Pancake kidney 1 / / (3)*

Tubular dysfunction Hyperuricemia 2 / / (3)*
Hypomagnesemia 0 / / (9)

Spleen Spleen malformation Polysplenia 14 / / (1–3, 6)*
Enlarged ectopic spleen 1 / / (1)*

Gastrointestinal
tract

Intestinal obstruction 2 / / (1, 2)*
Duodenal malrotation 4 / / (1, 2)*
Intramesocolic tumor 1 / / (2)*

Cardiovascular
system

Cardiovascular
malformation

Atrial and ventricular septal
defects

2 / / (1)*

Sinus venosus atrial defect 1 / / (1)*
Pulmonary stenosis 1 / / (1)*
Tetralogy of Fallot 1 / / (1)*
Aortic coarctation 1 / / (1)*
Transposition of great vessels 1 / / (1)*

Genital tract Uterus malformation Bicornuate uterus 2 / / (1, 2)*
Enlarged uterus 1 / /

Vaginal atresia 1 / / (2)*
Ovarian cyst 1 / / (2)*
Uterus tumor Endometrial stromal sarcoma 1 / / (2)*

Lung Pulmonary infection Pulmonary tuberculosis 1 / / (1)*
Bronchopneumonia 2 / /

Other Abdominal pain 54 / / (1–5, 7)*
Carcinoma of tongue 1 / / (3)*
Hypothyroidism 1 / / (1)*
Frontiers in Endocrin
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HNF1B-related diseases. Due to the lack of genotype-phenotype
correlations among the various types of HNF1B gene mutations,
it is uncertain whether the offspring of this patient will inherit
some or all the HNF1B-related clinical phenotypes. The reasons
for phenotypic variation in HNF1B-associated disease remain
poorly understood. It is uncertain whether such variation is
attributed to the functional effects of different mutation sites and
forms of HNF1B mutation. In addition, other genetic or
environmental factors may also play a considerable role in the
pattern and severity of HNF1B-related clinical features. The
underlying mechanisms of genotype-phenotype correlation
need to be further studied.

Recently, a HNF1B score system was developed to select
patients for gene analysis based on clinical, imaging, and
biological variables (19). The abnormalities of kidney, genitalia
and pancreas obtain the highest score, followed by other
parameters including positive family history, antenatal renal
abnormalities, hypomagnesaemia, early-onset gout, and
abnormal liver function of unknown origin. Using this HNF1B
score system, the authors determined an optimal cutoff threshold
of 8 to rule out HNF1B analysis with a sensitivity of 98.2% and a
specificity of 41.1% (19). We further summarized HNF1B scores
for ADP patients in Table 2, all of which exceeded 8 with the
average score value of 16.35. In current case, the HNF1B score
reached 16. Thus, we recommend an evaluation of the HNF1B
score prior to HNF1B sequencing for a higher accuracy and
simplicity. Regular monitoring and re-evaluation of the HNF1B
score in extended family members of each propositus would
be necessary.

The limitation of the current case is the failure on performing
ERCP or MRCP to further confirm the agenesis of the pancreatic
body and tail. Despite a conclusion on the findings of pancreatic
agenesis by 3 experienced radiologists, a combination of ERCP or
MRCP with CT could improve the accuracy and sensitivity of
the diagnosis.
CONCLUSION

It has been identified that ADP could be complicated with
multiple abnormalities in kidney, liver, and genitalia. The
Frontiers in Endocrinology | www.frontiersin.org 6
associated phenotypic spectrum is still expanding. A better
understanding of the phenotypic spectrum of HNF1B-related
ADP is of significance for clinicians to make a comprehensive
evaluation of this disease and to avoid missed diagnosis of
possible malignant tumors. There is no established guideline
for the treatment of ADP. We suggest that only symptomatic
patients should be treated. Moreover, the estimation of HNF1B
score is recommended, which helps clinicians to determine the
necessity of genetic testing.
ETHICS STATEMENT

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.
AUTHOR CONTRIBUTIONS

Study concept and critical revisions: SS, XY, and QY. Paper
preparation and data collection: MG. and QX. All authors
contributed to the article and approved the submitted version.
FUNDING

This study was supported by the grants from the Bethune·Merck
Diabetes Research Fund (grant number 2018 to SS, 2018) and
Cardiac rehabilitation and metabolic therapy research fund
(grant number 2018 to SS, 2018).
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fendo.2021.
640006/full#supplementary-material

Supplementary Figure 1 | Timeline of the treatment and follow-up visits.
REFERENCES

1. Schnedl WJ, Piswanger-Soelkner C, Wallner SJ, Reittner P, Krause R, Lipp
RW, et al. Agenesis of the Dorsal Pancreas and Associated Diseases. Dig Dis
Sci (2009) 54(3):481–7. doi: 10.1007/s10620-008-0370-3

2. AC J, Rotellar F, Salguero J, Benito A, Solorzano JL, Sangro B. Agenesis of the
Dorsal Pancreas: Systematic Review of a Clinical Challenge. Rev Esp Enferm
Dig (2016) 108(8):479–84. doi: 10.17235/reed.2016.4474/2016

3. Yang T, Yang X, Wang L, Mo J. Agenesis of the Dorsal Pancreas
Presenting With Diabetic Ketoacidosis - A Case Report and Literature
Review. BMC Endocrine Disord (2019) 19(1):120. doi: 10.1186/s12902-
019-0449-1

4. Ustabasioglu FE, Kurt N, Tuncbilek N. Complete Agenesis of Dorsal Pancreas
With Pancreatic Cyst: A Case Report. North Clin Istanb (2021) 8(3):307–9.
doi: 10.14744/nci.2020.24444
5. Bogovic OJ, Foufa K, Maniatis V. Complete Agenesis of the Dorsal Pancreas
as a Rare Manifestation of a Chromosomal Anomaly: A Case Report.
Pancreas (2020) 49(9):e90–e1. doi: 10.1097/MPA.0000000000001648

6. Elhattabi K, Elyamine O, Bouali M, El Bakouri A, Bensardi F, Fadil A.
Polysplenia With Agenesis of the Dorsal Pancreas and Preduodenal Portal
Vein, About a Case. Int J Surg Case Rep (2020) 76:357–60. doi: 10.1016/
j.ijscr.2020.10.005

7. Mei W, Cao F, Li F. Two Cases of Agenesis of the Dorsal Pancreas and a
Review of the Literature. BMC Gastroenterol (2020) 20(1):94. doi: 10.1186/
s12876-020-01245-8

8. Valiyeva S, Romano L, Schietroma M, Carlei F. Giuliani A. Partial Agenesis of
Dorsal Pancreas. Report of Two Cases. Int J Surg Case Rep (2020) 77S:S17–20.
doi: 10.1016/j.ijscr.2020.10.029

9. Clissold RL, Hamilton AJ, Hattersley AT, Ellard S, Bingham C. HNF1B-
Associated Renal and Extra-Renal Disease-an Expanding Clinical Spectrum.
Nat Rev Nephrol (2015) 11(2):102–12. doi: 10.1038/nrneph.2014.232
October 2021 | Volume 12 | Article 640006

https://www.frontiersin.org/articles/10.3389/fendo.2021.640006/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fendo.2021.640006/full#supplementary-material
https://doi.org/10.1007/s10620-008-0370-3
https://doi.org/10.17235/reed.2016.4474/2016
https://doi.org/10.1186/s12902-019-0449-1
https://doi.org/10.1186/s12902-019-0449-1
https://doi.org/10.14744/nci.2020.24444
https://doi.org/10.1097/MPA.0000000000001648
https://doi.org/10.1016/j.ijscr.2020.10.005
https://doi.org/10.1016/j.ijscr.2020.10.005
https://doi.org/10.1186/s12876-020-01245-8
https://doi.org/10.1186/s12876-020-01245-8
https://doi.org/10.1016/j.ijscr.2020.10.029
https://doi.org/10.1038/nrneph.2014.232
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles


Guo et al. ADP With HNF1B Mutation
10. Devarbhavi PJAR, Biology RI. Dorsal Agenesis of Pancreas Manifesting
Clinically as Diabetic Ketoacidosis: A Rare Case Study. Annual Res & Rev
Biol (2014) 4(16):2579–86. doi: 10.9734/ARRB/2014/9509

11. Sohn TS, Kim HH, Seo W, Lee KP, Seok H, Son HS. Diabetic Ketoacidosis,
Severe Hypertriglyceridemia, and Acute Pancreatitis in a Patient With
Agenesis of the Dorsal Pancreas. Endocr Rev (2018) 39(2):Supplement 1.

12. Haldorsen IS, Vesterhus M, Raeder H, Jensen DK, Sovik O, Molven A, et al.
Lack of Pancreatic Body and Tail in HNF1B Mutation Carriers. Diabetes Med
(2008) 25(7):782–7. doi: 10.1111/j.1464-5491.2008.02460.x

13. Lim CC, Lai AH, Choo JC. Asymptomatic Proteinuria, Renal Cysts and Dorsal
Pancreas Agenesis. Clin Kidney J (2014) 7(4):411–2. doi: 10.1093/ckj/sfu066

14. Nagano C, Morisada N, Nozu K, Kamei K, Tanaka R, Kanda S, et al. Clinical
Characteristics of HNF1B-Related Disorders in a Japanese Population. Clin
Exp Nephrol (2019) 23(9):1119–29. doi: 10.1007/s10157-019-01747-0

15. Harries LW, Ellard S, Jones RW, Hattersley AT, Bingham C. Abnormal Splicing of
Hepatocyte Nuclear Factor-1 Beta in the Renal Cysts and Diabetes Syndrome.
Diabetologia (2004) 47(5):937–42. doi: 10.1007/s00125-004-1383-x

16. Adalat S, Woolf AS, Johnstone KA, Wirsing A, Harries LW, Long DA, et al.
HNF1B Mutations Associate With Hypomagnesemia and Renal Magnesium
Wasting. J Am Soc Nephrol (2009) 20(5):1123–31. doi: 10.1681/ASN.
2008060633

17. Heidet L, Decramer S, Pawtowski A, Moriniere V, Bandin F, Knebelmann B,
et al. Spectrum of HNF1B Mutations in a Large Cohort of Patients Who
Harbor Renal Diseases. Clin J Am Soc Nephrol CJASN (2010) 5(6):1079–90.
doi: 10.2215/CJN.06810909
Frontiers in Endocrinology | www.frontiersin.org 7
18. Yorifuji T, Kurokawa K, Mamada M, Imai T, Kawai M, Nishi Y, et al.
Neonatal Diabetes Mellitus and Neonatal Polycystic, Dysplastic Kidneys:
Phenotypically Discordant Recurrence of a Mutation in the Hepatocyte
Nuclear Factor-1beta Gene Due to Germline Mosaicism. J Clin Endocrinol
Metab (2004) 89(6):2905–8. doi: 10.1210/jc.2003-031828

19. Faguer S, Chassaing N, Bandin F, Prouheze C, Garnier A, Casemayou A, et al.
The HNF1B Score Is a Simple Tool to Select Patients for HNF1B Gene
Analysis. Kidney Int (2014) 86(5):1007–15. doi: 10.1038/ki.2014.202

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Guo, Xu, Yu, Yang and Shao. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
October 2021 | Volume 12 | Article 640006

https://doi.org/10.9734/ARRB/2014/9509
https://doi.org/10.1111/j.1464-5491.2008.02460.x
https://doi.org/10.1093/ckj/sfu066
https://doi.org/10.1007/s10157-019-01747-0
https://doi.org/10.1007/s00125-004-1383-x
https://doi.org/10.1681/ASN.2008060633
https://doi.org/10.1681/ASN.2008060633
https://doi.org/10.2215/CJN.06810909
https://doi.org/10.1210/jc.2003-031828
https://doi.org/10.1038/ki.2014.202
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Association of Agenesis of the Dorsal Pancreas With HNF1B Heterozygote Mutation: A Case Report
	Background
	Case Presentation
	Discussion
	Conclusion
	Ethics Statement 
	Author Contributions
	Funding
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


