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Diabetes occurs in 50-75% of chronic pancreatitis patients 
and up to 90% of calcific chronic pancreatitis patients, 

but is likely to be underestimated. Literature review has shown 
that the incidence of diabetes mellitus in patients with primary 
hyperparathyroidism (PHPT) and, conversely, the incidence 
of PHPT in diabetic patients are reported approximately 
threefold higher than the respective expected prevalence.[1] 
Recent guidelines categorize pancreatic diabetes as type III.C.a 
and ascribe this to insulinopenia, but there is evidence that 
glucose intolerance and insulin resistance frequently coexist 
in chronic pancreatitis.[2] We report the case of a 26‑year‑old 
male who underwent stem cell therapy (SCT) for uncontrolled 
hyperglycemia. He was a case of insulin‑dependent diabetes 
mellitus (IDDM) secondary to chronic calcified pancreatitis 
that developed after a history of hyperparathyroidism.

CASE REPORT

A 26‑year‑old married man, a known case of diabetes 

mellitus (DM) since 2006, weighing 70 kg and of height 
176 cm, was admitted to G. R. Doshi and K. M. Mehta 
Institute of Kidney Diseases and Research Centre–Dr. H. L. 
Trivedi Institute of Transplantation Sciences for SCT of 
his uncontrolled hyperglycemia. He had past history of 
recurrent acute pancreatitis (AP) and had been managed 
conservatively since 2002, which became acute‑on‑chronic 
after documenting inhomogeneous pancreas with altered 
peripancreatic fat on magnetic resonance cholangiopan‑
creaticogram in 2004. In 2006, PHPT was suspected be‑
cause of the following findings: Serum calcium 12.9 mg/
dl, phosphate 2.0  mg/dl, albumin 4.6  g/dl, and alkaline 
phosphatase 244 U/l. Subsequently, elevated parathyroid 
hormone  (662  pg/dl, normal range 12-72  pg/dl) was 
observed and a hypoechoic parathyroid lesion of size 
2.3 × 1.4 cm was found by ultrasonography at the lower 
pole of left thyroid. A left parathyroid adenoma was con‑
firmed by radionuclide 99mTC methoxyisobutylisonitrile 
parathyroid scan [Figure 1]. Because calcific densities were 
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found in the head and uncinate process of the pancreas, the 
parathyroid adenoma was surgically removed [Figure 1] in 
2006, based on the assumption that parathyroid adenoma 
induced chronic calcific pancreatitis. The postoperative 
period was uneventful with normal serum calcium and he 
was free of pancreatitis recurrence; nevertheless, the patient 
eventually developed DM 4 years after successful parathy‑
roidectomy. There was no evidence of pituitary adenoma 
also. During admission, he had normal vital parameters 
with unremarkable systemic examination. He had fasting 
blood sugar (FBS) and postprandial blood sugar (PPBS) 
of 205 and 389 mg/dl, respectively. The glycosylated he‑
moglobin (HbA1C) measured 8.9%, with serum C-peptide 
measuring 0.12 (normal range: 0.7-1.2) ng/ml, glutamic 
acid decarboxylase antibody showing a level of 5  IU/
ml (normal range: <10 IU/ml), and serum acetone level was 
10 mg/dl (reference range up to 10 mg/dl). Hematological 
and biochemical investigations were normal, including 
renal and liver function tests, serum electrolytes, lipid 
profile [total cholesterol 178 mg/dl, triglyceride 148 mg/
dl, low density lipoprotein  (LDL) cholesterol 75 mg/dl, 
and high density lipoprotein (HDL) cholesterol 42 mg/dl], 
serum calcium 9.0 mg/dl (normal range: 8.8-10.5 mg/dl), 
serum phosphorus 3.6 mg/dl, intact parathyroid hormone 
33 pg/ml, 25‑(OH)‑D3 27.34 pg/ml, and serum albumin 
4.6 g/dl. He was on 72 IU/day of biphasic‑isophane in‑
sulin injection for uncontrolled hyperglycemia. Fundus 
examination was normal. He had no other risk factors for 
progression of chronic pancreatitis, and had unremarkable 
family and personal history.

He was subjected to SCT after obtaining informed 
consent from him and approval from the Institutional 
Review Board. Insulin‑secreting adipose tissue derived 
mesenchymal stem cells  (IS‑ADMSC) were generated 

as per our previously described technique with 10  g of 
autologous adipose tissue from the anterior abdominal 
wall on day 1 under local anesthesia  (LA).[3] This was 
subjected to generate in  vitro MSC on day 11, which 
further differentiated into insulin‑secreting cells on day 
14 that were quantified and tested for sterility, viability, 
and insulin‑secreting markers  (pax‑6, ipf‑1, and isl‑1) 
by immunofluorescence. C‑peptide and insulin secretion 
were tested by chemiluminescence assay  (Lumax, Lake 
Forest, CA, USA). Also, 100 ml bone marrow (BM) was 
aspirated from posterior superior iliac crest under LA on 
day 10, followed by administration of 300 µg granulocyte 
colony stimulating factor subcutaneously on day 8 and 9 
for in vitro generation of hematopoietic stem cell (HSC). 
On day 14, 4 ml IS‑ADMSC containing 2 × 103 cells/µl 
with CD90+  (39.81%) and CD73+  (24.07%), and 95  ml 
HSC containing 2.6 × 104 cells/µl with CD34+ (0.1%) were 
infused into the subcutaneous tissue (15 ml) and superior 
mesenteric artery through portal route (76 ml) + brachiocep‑
helic artery to thymic (2 ml) circulation via femoral artery 
catheterization under LA uneventfully. Patient’s blood sugar 
levels were monitored 4 hourly for the first 2 days after 
stem cell infusion. He was discharged at the end of third 
day and was advised to take insulin according to the sliding 
scale of insulin required based on blood sugar levels, and 
to monitor the FBS and PPBS daily for 5 days and then 
weekly for the first month, fortnightly for the next 2 months, 
and monthly thereafter till the end of 1 year. Subsequently, 
he was advised to check HbA1C every 3 months. Over a 
follow‑up of 27 months [Figure 2], patient is maintaining 
FBS and PPBS of 132 and 165 mg/dl, respectively, with 
HbA1C 6.8%, increase in C‑peptide from 0.12 to 0.55 ng/
ml, and requiring 36 IU/day of biphasic‑isophane insulin. 
There were no untoward side effects recorded. This proved 
to be a safe, effective, reproducible, and viable therapeutic 
option.

DISCUSSION

In patients with insulin‑dependent diabetes second‑
ary to chronic pancreatitis, beta cell function is preserved 
to a greater extent and glucoregulation is better than in 
type 1 diabetes mellitus (T1DM) patients. Immunological 
phenomena and associations with certain human leukocyte 
antigen (HLA) alleles characterizing T1DM are not found 
in insulin‑dependent diabetes secondary to chronic pan‑
creatitis. This may contribute to the slower destruction of 
the beta cells in chronic pancreatitis than encountered in 
T1DM. AP is an exceptionally rare consequence of PHPT 
producing hypercalcemia due to parathyroid adenoma and 
the reported incidence ranges from 0.23% to 6.8%.[4] Eight 
female patients suffering from PHPT and IDDM have been 
reported.[5]

Figure 1: (A) Radionuclide parathyroid scan (99mTC MIBI) showing 
a left parathyroid adenoma;  (B) H  and  E staining of parathyroid 
adenoma showing chief cells with oxyphil cells.
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MSCs are able to serve as a cellular vehicle for the 
expression of human insulin gene and have promising 
therapeutic role in the correction of metabolic derangement 
of DM and also in controlling and reverting complications 
in diabetics.[6] We have generated in  vitro IS‑ADMSC 
and treated 12 IDDM patients previously, and they have 
sustained control of IDDM with raised C‑peptide levels 
and controlled Hb1Ac.[3] The HSCs were used along with 
IS‑ADMSC because HSC infusion with conditioning is 
believed to create active and passive tolerance by clonal 
deletion/T‑cell suppression.[7] Hence, we decided to explore 
this protocol which has already given sustained benefits 
without any adverse effects and decided to infuse the cells 
in thymic circulation to achieve central tolerance and in 
portal circulation since liver is the most tolerogenic organ.[8,9] 
Subcutaneous tissue, being an immunologically privileged 
site, we decided to inject part of the cells in abdominal sub‑
cutaneous tissue, so that it will serve as a “back‑up reservoir” 
for insulin supply.[10]

To the best of our knowledge, this is the first case 
report of successfully treating type III.C.a diabetic patient 
with SCT. IS‑ADMSC and BM‑HSC co‑infusion could 
provide better diabetic control, and therefore, could be 

a simple, safe and effective therapy for future diabetic 
therapy.

Conclusion

Co‑infusion of IS‑ADMSC + BM‑HSC offers a safe 
and viable therapy for type III.C.a diabetes mellitus.
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