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Letters to the Editor

Dear Editor,
Chronic pancreatitis is a condition characterized by irreversible 
destruction and fibrosis of the pancreatic parenchyma, leading 
to exocrine insufficiency and progressive endocrine failure 
leading to diabetes. Fibrocalculous Pancreatic Diabetes (FCPD) 
refers to the diabetes secondary to fibrocalculous pancreatitis.[1] 
Due to chronic exocrine insufficiency, there is diminished entry 
of nutrients due to malabsorption which can eventually lead 
to absent or blunted incretin response to meals and reduce 
postprandial insulin secretion.[2] However, the pancreatic 
enzyme replacement therapy (PERT) with mixed meals to 
evaluate changes in glycemic state have yielded variable 
results.[3]

The objective documentation of insufficiency of the exocrine 
pancreas is difficult and controversial. Examination of 
stool collected over 72 h following the intake of 100 g 
of oral fat daily is gold standard but the procedure is 
cumbersome, time‑consuming, and may be unacceptable 
because of dyspepsia and worsening steatorrhea. Pancreatic 
elastase remains stable during intestinal transit[4] and 
can be measured in fecal elastase by an enzyme‑linked 
immunosorbent assay (ELISA). The use of fecal elastase 
does not require cumbersome stool collection or a special 
high‑fat diet, and it has a high negative predictive value and 
a high sensitivity in moderate to severe disease when formed 
stools are analyzed. Subjects with FEC <200 µg/g are 
considered to have pancreatic exocrine insufficiency (when 
FEC is <100 µg/g, insufficiency is considered severe). We 
undertook this study to see the prevalence and severity 
of exocrine insufficiency in subjects with fibrocalculous 
pancreatic diabetes (FCPD) and compared it with subjects 
of type 1 diabetes, type 2 diabetes and healthy control 
subjects using fecal elastase as a marker of pancreatic 
exocrine function.

In this observational study, 31 consecutive subjects with 
FCPD, 24 subjects with Type 1 diabetes, 24 patients with 
Type 2 diabetes and 23 healthy controls were included. Data 
on age, sex, symptoms of steatorrhea, duration of diabetes, 
and treatment details were recorded. FCPD was diagnosed 
by the criteria laid by Mohan et al.[5] Fasting blood glucose, 
HbA1c and fecal elastase were estimated in all. Fecal elastase 
was measured by the ELISA method. A fresh sample of stool 
was collected in a sterile container after proper labeling, 
immediately stored at 2 to 8°C, and tested within a week. 
Approximately 30 to 100 g of stool was thoroughly mixed 
with extraction buffer and vortexed, and then the homogeneous 
mixture was allowed to settle for 15 to 30 min. The supernatant 

was then collected and mixed with washing solution and tested. 
After the ELISA reaction was over, the reading was taken 
using a wavelength of 450 nm within 10 min of stopping the 
reaction. The reagent was manufactured by Merck Millipore 
USA. All statistical analysis was performed using the software 
IBM SPSS 21.0. Appropriate statistical tests like Chi‑Square 
and Spearman Rho correlation were used.

The median (IQR) of fecal elastase in healthy control was 
500 µg/g (373.45‑500). In FCPD group all had severe 
exocrine insufficiency. The prevalence of pancreatic 
insufficiency in type 2 diabetes was 37.5% (severe 
deficiency in 25%) and in type 1 diabetes was 37.9% (severe 
deficiency in 16.7%). As compared to subjects with 
FCPD (with 100% deficiency), the FEC deficiency with 
significantly lower in type 2 (37.5%, P < 0.001) and type 1 
diabetics (37.9%, P < 0.001). In FCPD group there was no 
significant correlation between fecal elastase with HbA1c, 
duration of diabetes. On the other hand, in subjects with 
type 2 diabetes fecal elastase was negatively correlated 
with duration of diabetes (r = –0.582, P = 0.002) and 
HbA1c (r = –0.519, P = 0.009).

The deficiency of fecal elastase in FCPD is not surprising. 
Exocrine insufficiency in FCPD is already manifest by the 
time the patients present with diabetes. The documentation 
of exocrine insufficiency may also indicate that PERT may 
have some therapeutic effect in better glycemic management 
of FCPD subjects. In subjects with T2DM, fecal elastase 
was negatively correlated with duration of the disease and 
HbA1c.[6] This is also in line of the hypothesis that suggests a 
significant endocrine‑exocrine association of the pancreas in 
the pathogenesis of T2DM. Exocrine pancreatic deficiency is 
already documented in Type 1 DM.[7]
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Radiological Signs in Osteopetrosis
A 7‑year‑old male child of nonconsanguineous parents 
brought to us because of swelling over left cheek, growth 
retardation, and fatigability. On examination, he had pallor, 
frontal bossing, and hepato‑splenomegaly. Fundus examination 
showed bilateral optic atrophy and audiometry had bilateral 
conductive hearing loss. Hematology revealed pancytopenia 
with hemoglobin of 8.0 g/dL, leukocytes 3,500/µL, and 
platelets 14,000/µL with 3–4 nucleated red blood cells per 
100 white cells on peripheral blood smear. Serum calcium was 
8.4 mg/dL (reference range, 8.5–10.5), and phosphorus 5.2 mg/
dL (reference range, 2.5–4.5). Serum alkaline phosphatase, 
thyroid hormone, parathormone, iron studies, and vitamin 
B12 levels were within normal range. Ultrasonography of 
left mandible showed destroyed bone with signs of chronic 
osteomyelitis. X‑rays of the long bones revealed metaphyseal 
cupping and fraying (clubbing of metaphysis/Erlenmeyer‑flask 
deformity) with multiple alternating dense and radiolucent 
transverse metaphyseal lines [Figure 1a]. X‑ray of spine 
showed ‘Sandwich vertebral body sign’ (sclerotic bands on 
end plates of vertebral bodies) [Figure 1b]. Bones of the 
base of skull and both orbits were thickened and sclerosed 
showing ‘Goggle sign’ and paranasal sinuses were poorly 
pneumatized. [Figure 1c]. Patient was managed by supportive 
measures with antibiotics, platelets and blood transfusion.

Osteopetrosis (Marble bone disease or Albers‑Schönberg disease 
or Osteitis Condensans Generalisata) is a rare heterogeneous 
group of metabolic bone disease in which there is impaired 
osteoclastic function of bone resorption resulting sclerotic 

bones. Osteopetrosis is categorized by clinical severity and 
inheritance pattern into milder or benign autosomal dominant 
form of adult to severe or malignant, autosomal recessive form 
of infants, and autosomal recessive intermediate form.[1] There 
is defect in acidification of bones in osteopetrosis due to three 
mutations. First, the most common is defect in the A3 subunit 
of the osteoclast vacular H+‑ATPase proton pump and the 
two other are CLCN7 and carbonic anhydrase II defect.[2] The 
excessive osseous tissue in sclerotic bones compromise marrow 
spaces, that is responsible for cytopenias and extramedullary 
hematopoiesis. Anemia in osteopetrosis is leukoerythroblastic 
in type. Constricted cranial foraminas leads to multiple cranial 
nerve palsies. Rickets is a paradoxical complication of infantile 
osteopetrosis because of impaired osteoclastic function to 
maintain normal calcium phosphorus balance in extra cellular 
fluid, despite markedly total positive calcium balance as 
majority of total body calcium is sequestrated in skeleton tissue. 
This fall in calcium is further exacerbated by inadequate dietary 
intake of calcium or poor absorption from gastrointestinal tract. 
Persistence hypocalcemia and hypophosphatemia is responsible 
for decreased mineralization of newly formed chondroid and 
osteoid bones in osteopetrorickets.[3]

Hemotopoietic stem cell transplantation (HSCT) is reserved for 
severe infantile osteopetrosis. It is important to detect and treat 
underlying rickets in these patients for proper and adequate 
response of HSCT. Corticosteroids and splenectomy have 
benefited in some patients with hematological complications 
but not in all cases. The host osteoclasts cells can be stimulated 

santosh.zagade
Rectangle


