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Serum Vitamin D Status in Children with Pancreatitis

Rezina Parveen®!, Jannatul Ferdousi?, Md. Rukunuzzaman?®, A S M Bazlul Karim?,
Farhana Bayes®, Imteaz Mahbub®, A.K.M. Jubaere’, MD. Shafiul Alam?®

Abstract
Groduction and Objective: The incidence of pancreatitis in children has significantly increased in the pastm
decades. Fat-soluble vitamin deficiencies (4, D, E, K) can be seen in pancreatitis. This study evaluate serum vitamin D

status in children with Pancreatitis. Methods: This cross sectional analytical study was conducted at the Department of
Pediatric Gastroenterology and Nutrition, BMU, Dhaka, from January, 2022 to December, 2022. A total of 30 children
with the diagnosis of Pancreatitis was included as cases (Group I) and 20 children with the diagnosis of functional
constipation was included as control (Group II) in the study. Serum 25-hydroxyvitamin D levels <15, 15 to 19 and =20
ng/ml were defined as vitamin D “deficiency”, “insufficiency” and “sufficiency” respectively. Results: Mean age of case
was 8.48+4.16 years and control was 9.88% 2.68 years. Acute pancreatitis (AP) was 30%, acute recurrent pancreatitis
(ARP) was 26.7% and chronic pancreatitis (CP) was 43.3% among the 30 patients. In AP, serum vitamin D level was
10.32-24.5 ng/ml and mean value was 15.06+4.33 ng/ml. In ARP, serum vitamin D was 9.4-26.1 ng/ml and mean value
was 16.54+5.56 ng/ml. In Chronic Pancreatitis, serum vitamin D level was 4.24-15.4 ng/ml and mean value was
8.21+3.61 ng/ml. In controls, serum vitamin D level was 11.15-23.28 ng/ml and mean value was 16.15+3.55 ng/ml.
Mean vitamin D level in pancreatitis patients were 12.49+5.73 ng/ml, compared to 16.15+3.55 ng/ml in controls (p =
0.014), it was found statistically significant. Vitamin D deficiency found in 66.7% patients in case (group I). Serum
calcium was found to have statistically significant positive correlation with vitamin D level (r=0.633; p=0.001).
Conclusion: Serum vitamin D level was low in patients with pancreatitis compared with control group.
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Pancreatitis is an inflammatory condition of the pancreas characterized
by the infiltration of acute inflammatory cells, edema, and necrosis,
which may lead to organ damage or fibrosis!. In most patients, the
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inflammation is self-limited and reversible, resulting in a
single episode of acute pancreatitis (AP). However, in
some cases, AP advances to acute recurrent pancreatitis
(ARP) or chronic pancreatitis (CP)?. Chronic pancreatitis is
a progressive inflammatory disorder that causes
irreversible structural changes and permanent loss of
pancreatic function— exocrine and/or endocrine.
Endocrine insufficiency may eventually lead to diabetes
mellitus, typically developing later in the disease course®.
Exocrine insufficiency causes maldigestion and
malabsorption of fats, proteins, and carbohydrates, leading
to significant nutritional deficiencies*. Fat malabsorption, in
particular, results in deficiencies of fat-soluble
vitamins—A, D, E, and K®Vitamin D deficiency is
common among individuals with pancreatitis. As a critical
regulator of bone metabolism, vitamin D deficiency
manifests clinically as hypocalcemia, hypophosphatemia,
tetany, osteomalacia, and rickets®. Beyond its skeletal role,
vitamin D also modulates cell growth, neuromuscular and
immune functions, and reduction of inflammation’. Vitamin
D (calciferol) exists in two main forms—vitamin D2
(ergocalciferol) and D3 (cholecalciferol). Its absorption
requires micellar solubilization, which is impaired in
pancreatitis due to the deficiency of pancreatic enzymes.
Both forms are hydroxylated in the liver to form
25-hydroxyvitamin D (calcifediol), the major circulating
form. Calcifediol is further hydroxylated in the kidneys to
produce 1,25-dihydroxyvitamin D (calcitriol), the
biologically active form®. Due to exocrine pancreatic
insufficiency, patients with pancreatitis are unable to
adequately absorb fat and fat-soluble vitamins, including
vitamin D. The American Academy of Pediatrics and the
Pediatric Endocrine Society recommend a serum 25(OH)D
level of =20 ng/mL to meet physiological needs in
children®!®, Older studies reported a prevalence of
fat-soluble vitamin deficiency in up to 75% of chronic
pancreatitis patients'!. These deficiencies warrant clinical
attention and appropriate supplementation'>'>, Given the
important role of vitamin D in overall health, assessing its
status in pediatric patients with pancreatitis is essential.
Despite its significance, only limited studies have
addressed this topic. In Paediatric age group there is lack of
study related to this subject. This study aims to evaluate
vitamin D status in children with pancreatitis, which may
guide better clinical management and help reduce
disease-related morbidity.

Materials and Methods:

This was a cross-sectional analytical study carried out at
the Department of Pediatric Gastroenterology and
Nutrition, Bangladesh Medical University, from January
2022 to December 2022. A total of 30 patients diagnosed
with any form of pancreatitis (Acute, acute recurrent or
chronic) based on clinical features and investigations were
enrolled as cases. To strengthen the study, 20 patients were
enrolled as controls. These control patients attended the
department for abdominal pain due to functional

constipation. Inclusion criteria for cases:Children of either
gender, age less than 18 years, diagnosed as pancreatitis
(acute pancreatitis, acute recurrent pancreatitis and chronic
pancreatitis) and Pancreatitis was clinically defined as per
INSPPIRE definition. Exclusion criteria for cases: Any
comorbid condition (Shock, multiorgan failure, hemorrhage
and mental status change), Diagnosed case of rickets,
malabsorption syndrome, Recently taking vitamin D
supplementation and Refusal of the parents to give consent.
Inclusion criteria for controls: Children attended in Pediatric
Gastroenterology and Nutrition department with abdominal
pain due to functional constipation and Functional
constipation was diagnosed by ROME IV criteria.
Exclusion criteria for controls: Recently taking vitamin D
supplementation and Refusal of the parents to give consent.
A written consent was obtained from parents and legal
guardians of each child in the study. Each child underwent a
detail clinical evaluation at entry. Physical examination was
done by investigators and findings were recorded in a
structured questionnaire. For investigation purpose venous
blood was drawn aseptically for laboratory workup.
Complete blood count, Serum amylase, serum lipase, serum
calcium, fasting lipid panel, serum alanine
aminotransferase, random blood glucose was assessed at
Biochemistry Department of BMU by auto analyzer. Stool
for fecal fat was done in Laboratory Medicine Department
of BMU. Serum 25-hydroxyvitamin D level was done for all
studied subjects in Department of Nuclear Medicine, BMU.
The technique used for the plasma assay of vitamin D was
the ARCHITECT 25-OH Vitamin D, which is a
chemiluminescent microparticle immunoassay (CMIA) for
the quantitative determination of 25-hydroxyvitamin D in
human serum and plasma. Plain X ray of abdomen, USG,
CT scan of abdomen and MRCP was done in Radiology
Department of BMU.

. Vitamin D sufficiency: Serum 25-hydroxyvitamin
D levels =20 ng/ml were defined as vitamin D sufficiency.

. Vitamin D insufficiency: Serum
25-hydroxyvitamin D levels 15-19 ng/ml were defined as
vitamin D insufficiency.

. Vitamin D deficiency: Serum 25-hydroxyvitamin
D levels <15 ng/ml were defined as vitamin D deficiency.

Statistical analysis: Data were analyzed by using Statistical
Package for Social Science (SPSS 22.0 Chicago, Illinois) for
Windows XP. Results were expressed as mean + standard
deviation (SD), number or percentage. Unpaired t-test and
ANOVA test were used for comparison of quantitative
variables. To find out the relationship between two
quantitative variables, Pearson’s correlation coefficient test
was used. Qualitative data were analyzed by the Chi-square
test and the Fisher's exact test. For all statistical tests p
value of less than 0.05 was taken as significant.
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Results:

In this study the patients were classified under two groups.
Group | consisted of 30 patients with three types of
pancreatitis. Group II consisted of 20 children with the
diagnosis of functional constipation. The mean age was
found to be 8.48+4.16 years in group I and 9.88+2.68 years
in group II. The difference between mean age in case and
control was not statistically significant (p=0.189).

Table I: Age distribution of the studied patients (n=50)

Age (Years) Group I Group I P value
(0=30) (0=20)
n % n %
<5 6 20.0 0 0.0
59 13 433 8 26.7
10-15 10 333 12 40.0
>15 1 33 0 0.0
Mean+SD 8.48+4.16 9.88+2.68 0.189™
Range(min-max) 2-16 5-15

ns= not significant

p value reached from Unpaired t-test
Group I= Case

Group II= Control

Distribution of the studied patients according to type of
pancreatitis (n=30)

In this study total 30 patients with three types of pancreatitis
(acute pancreatitis, acute reccurent pancreatitis and chronic
pancreatitis) were enrolled. It was observed that nearly half of
the patients (43.3%) had chronic pancreatitis, 9 (30.0%)
patients had acute pancreatitis and 8 (26.7%) had acute
recurrent pancreatitis.

@ Acute Pancreatitis (AP) W Acute Recurrent Pancreatitis (ARP) O Chronic Pancreatitis (CP)

9(30.0%)

13(43.3%)

N

8(26.7%)

Type of Pancreatitis

Figure 1: Pie chart showing studied patients by type of
pancreatitis

Table II shows the mean hemoglobin was found 11.08+1.5
(gm/dl) in AP, 11.81+1.11 (gm/dl) in ARP and 10.98+1.55
(gm/dl) in CP. Total WBC count raised in AP, it was 13.91
£6.67 (X10°’mm?). The mean serum lipase was found
3664.7+4144.8 (U/L) in AP, 5292+5705 (U/L) in ARP and
1638.5+2313.6 (U/L) in CP. S. Calcium was normal in all
types of Pancreatitis. S. TG was raised in AP, mean value was
293.22 (+428.89) mg/ dl. p value reached from ANOVA test.

Table II: Biochemical parameters in studied patients

Laboratory test AP ARP CP

@=9) (0=8) (@=13) P value

Mean+SD Mean+SD Mean+SD
Hb % (gm/dl) 11.08 =1.5 11.81 .11 10.98 £1.55 () 41gm
Range (min-max) 9.3 -13.8 10.3 -13.1 8.3 -13.6
ESR (mm in Ist hr) 39.11 +31.28 32.38 +15.72 32.77 £16.62 () 750m
Range (min-max) 5 -95 10 -60 15 -70 )
TWBC (X109/mm3) 13.91 +6.67  9.29 +2.7 10.59 £3.53 (107
Range (min-max) 7.2 -27.5 3.5 -121 6 -18 )
PLT (X109/mm3)  271.33 +103.1 330.38 +78.91 35823 $120.22 ) jeqn
Range (min-max) 150 -487 260 -500 180 - )
HCT (L/L) 0.33 £0.04 036 +0.03  0.33 £0.05 () som
Range (min-max)  0.28 -0.41 0.32 -0.4 0.25 -0.42 )
Serum lipase (U/L) 3664.7 +4144.8 5292.1 +5705  1638.5 £2313.6 () |35u
Range (min-max) 238 -10645 86 -15484 20 <7173 ’
Serum Amylasce 603.78 +519.25 863.5 +£384.62 417.92 6611 () 5osn
Range (min-max) 99 -1763 213 -1298 39 -2214 ’
S-ca (mg/dl) 9T 061 949 099 9.01 07T 370m
Range (min-max) 8.2 -9.9 8 -11.3 8.1 -9.96
S.TG (mg/dl) 29322 +428.89 110.13 +107.33 119.15 £50.03 () 55
Range (min-max) 35 -1257 39 -366 83 -260 )
RBS (mmol/l) 5.69 £1.57 581 069 613 158 (oo
Range (min-max) 4.3 9.5 4.6 -6.7 43 9.2

Table III: Vitamin D deficiency (<15 ng/ml) was present in 20
patients (66.7%) in group I and 7 patients (35%) in group IL
Vitamin D insufficiency (15-19 ng/ml) was present in 7
patients (23.3%) in group I and 10 patients (50%) in group IL
Vitamin D sufficiency (>20 ng/ml) was present in 3 patients
(10%) in group I and 3 patients (15%) in group II. The
difference between the two group is statistically not
significant (°p =0.083). Mean value of serum vitamin D in
cases was 12.49+5.73 ng/ml while in controls it was
16.15+3.55 ng/ml. The difference of mean value between the
two group is statistically significant °p =0.014).

Table III: Comparison of vitamin D level in studied patients
(0=30) & controls (n=20)

Vitamin-D Group I Group II P value
(ng/mL) (n=30) (n=20)

n % n %
<15 20 66.7 7 35.0 40,083
15-19 7 233 10 50.0
>20 3 100 3 15.0
Mean £SD 12.49+5.73 16.15+3.55 b0.0145
Range (min-max) 4.2-26.11 11.15-23.28 '

s=significant

ns= not significant

*p value reached from Fisher exact test
®p value reached from Unpaired t-test

Table IV: Vitamin D deficiency (<15 ng/ml) was present in 5
patients of AP (55.6%) and 7 patients (35%) of controls.
Vitamin D insufficiency (15-19 ng/ml) was present in 3
patients (33.3%) in AP and 10 patients (50%) in controls.
Vitamin D sufficiency (>20 ng/ml) was present in 1 patients
(11.1%) in AP and 3 patients (15%) in controls. The
difference of vitamin D level between AP and controls is
statistically not significant (*p =0.581). Mean value of vitamin
D in AP was 15.06+4.33 ng/ml while in controls it was
16.15+3.55 ng/ml. The difference of mean value of vitamin D
between AP and controls is statistically not significant (°p
=0.481). Vitamin D deficiency (<15 ng/ml) was present in 3
patients of ARP (37.5%) and 7 patients (35%) in controls.
Vitamin D insufficiency (15-19 ng/ml) was present in 3
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patients (37.5%) in ARP and 10 patients (50%) in controls.
Vitamin D sufficiency (>20 ng/ml) was present in 2 patients
(25%) in ARP and 3 patients (15%) in controls. The
difference of vitamin D level between ARP and control is
statistically not significant (*®p =0.770). Mean value of serum
vitamin D in ARP was 16.54+5.56 ng/ml while in controls it
was 16.15+3.55 ng/ml. The difference of mean value of
vitamin D between = ARP and control is statistically not
significant (°p =0.825). Vitamin D deficiency (<15 ng/ml) was
present in 12 patients of CP (92.3%) and 7 patients (35%) in
controls. Vitamin D insufficiency (15-19 ng/ml) was present
in 1 patients (7.7%) in CP and 10 patients (50%) in controls.
Vitamin D sufficiency (>20 ng/ml) was present in 3 patients
(15%) in controls. The difference of vitamin D level between
CP and control is statistically significant (*®p =0.005). Mean
value of serum vitamin D in CP was 8.21£3.61 ng/ml while in
controls it was 16.15+3.55 ng/ml. The difference of mean
value of vitamin D between CP and control is statistically
significant (°p =0.001).

Table IV: Comparison of vitamin D level in three types of
Pancreatitis and controls

Vitamin-D Group I Group II P value
(ng/mL) (n=30) (n=20)
n % n %
Acute Pancreatitis
<15 5 556 17 35.0
1519 3 333 10 50.0 ‘0-581"
>20 1 1.1 3 15.0
Mean +SD 15.06 +4.33 16.15£3.55 50,481

Range (min-max) 10.32 -24.5 11.15-23.28
Recurrent Acute Pancreatitis

<15 3 375 17 35.0

15-19 3 37.5 10 50.0 a0 770
>20 2 250 3 15.0

Mean +SD 16.54 +5.56 16.15+3.55 b0,8257s
Range (min-max) 9.4 -26.1 11.15-23.28 )
Chronic Pancreatitis

<15 12 923 7 35.0

15-19 1 7710 500 ‘0-005°
>20 0 00 3 15.0

Mean £SD 8.21 +3.61 16.15+3.55 v0.001°

Range (min-max) 4.24 -15.4 11.15-23.28
s=significant

ns= not significant

*p value reached from Fisher exact test

®p value reached from Unpaired t-test

Vitamin D deficiency (<15 ng/ml) was present in 5 patients of
AP (55.6%) and 12 patients of CP (92.3%). Vitamin D
insufficiency (15-19 ng/ml) was present in 3 patients of AP
(33.3%) in and 1 patients (7.7%) in CP. Vitamin D sufficiency
(>20 ng/ml) was present in 1 patients of AP (11.1%). No
patient of chronic pancreatitis had vitamin D sufficiency. The
difference of vitamin D level between AP and CP is
statistically not significant (*p =0.1175). Mean value of serum
25-hydroxyvitamin D in AP was 15.06+4.33 ng/ml and in CP

was 8.21+3.61 ng/ml. The difference of mean value of vitamin
D between AP and CP is statistically significant (°p =0.004).
Table V: Comparison of vitamin D level in Acute Pancreatitis
(AP) & chronic Pancreatitis (CP)

Vitamin-D AP CP P value
(n=9) (n=13)
n % n %
<15 5 556 12 92.3 , s
15-19 3 333 1 7.7 0.117
>20 1 11.1 0 0.0
Mean £SD 15.06 +4.33 8.21 +3.61 50,004

Range (min-max) 10.32 -24.5 4.24 -15.4

s=significant

ns= not significant

*p value reached from Fisher exact test
®p value reached from Unpaired t-test

Vitamin D deficiency (<15 ng/ml) was present in 3 patients of
ARP (37.5%) and 12 patients of CP (92.3%). Vitamin D
insufficiency (15-19 ng/ml) was present in 3 patients of ARP
(37.5%) in and 1 patients (7.7%) in CP. Vitamin D sufficiency
(>20 ng/ml) was present in 2 patients of ARP (25%). No
patient of chronic pancreatitis had vitamin D sufficiency.
The difference of vitamin D level between ARP and CP is
statistically significant (ap =0.022). Mean value of serum
25-hydroxyvitamin D in ARP was 16.54+5.56 ng/ml and in
CP was 8.21£3.61 ng/ml. The difference of mean value of
vitamin D between ARP and CP is statistically significant
(°p =0.001).

Table VI: Comparison of vitamin D level in acute reccurent
pancreatitis (ARP) & chronic pancreatitis (CP)

Vitamin-D AP CP P value
(n=8) (n=13)
n % n %
<15 3 375 12 923 , ns
15-19 3 375 1 7.7 0.022
>20 2 250 0 0.0
Mean £SD 16.54 +5.56 8.21 +3.61 %0001

Range (min-max) 9.4 -26.1 4.24 -15.4

s=significant

“p value reached from Fisher exact test

*p value reached from Unpaired t-test

Correlation between serum vitamin D level and serum calcium
In the scatter diagram, serum vitamin D (ng/ml) plotted in
X-axis and S.ca (mg/dl) plotted in Y-axis. The value of
Pearson’s rank correlation coeflicient was 0.633, which is
positive significant correlation (p = <0.001). Therefore, there
was linear positive moderate correlation between S. ca and
serum vitamin D.

r=0.633; p=0.001

S. ca (mg/dl).

Serum vitamin D (ng/ml)

Figure 2: Correlation between serum vitamin D level and
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serum calcium Correlation between serum vitamin D level
and serum triglyceride

In the Scatter diagram, serum vitamin D (ng/ml) plotted in
X-axis and S.TG (mg/dl) plotted in Y-axis. The value of
Pearson’s rank correlation coefficient was -0.329, which is
negative not significant correlation (p=0.076). Therefore,
there was linear negative correlation between S.TG and
vitamin D.

—0.329, p=0.076
1400 - e

1200 +
1000 ~
800 ~ .
600

S.TG (mg/d)

400
200

0 5 10 15 20 25 30

Serum Vitamin-D (ng/ml)

Figure 3: Correlation between serum vitamin D level and
serum triglyceride level

Discussion:

Although relatively uncommon in children, pancreatitis is a
potentially life-threatening condition that can present
acutely or chronically, typically with symptoms such as
epigastric pain, vomiting, and elevated serum amylase and
lipase levels?. Over the past two decades, the incidence of
pediatric pancreatitis has been rising, currently estimated at
3.6-13.3 cases per 100,000 children'®. The pancreas plays a
crucial role in digestion, particularly in breaking down fats,
proteins, and carbohydrates. In exocrine insufficiency, the
pancreas fails to deliver sufficient digestive enzymes to the
small intestine, resulting in malabsorption, particularly of
fats and fat-soluble vitamins'. Studies suggest that up to
70% of children with pancreatitis may have vitamin D
deficiency. Vitamin D absorption occurs mainly in the
jejunum and terminal ileum, and in chronic pancreatitis, fat
malabsorption leads to diarrhea-mediated wasting and
vitamin D depletion'®. In this study, 30 pediatric patients
with pancreatitis and 20 controls were enrolled. The mean
age of the cases was 8.48+4.16 years, compared to
9.88+2.68 years in controls—similar to findings by Zafar et
al. (mean age 9.08+3.64 years)’. Among the cases, 30%
had AP, 26.7% had ARP, and 43.3% had CP.

The mean serum vitamin D level was significantly lower in
cases (12.49+5.73 ng/mL) compared to controls
(16.15+3.55 ng/mL), with a statistically significant
difference (p < 0.014). Among cases, 66.7% had vitamin D
deficiency (<15 ng/mL), 23.3% had insufficiency (15-20
ng/mL), and only 10% had sufficient levels. These findings
align with previous studies—Sikken et al. reported a 53%
deficiency rate, while other studies have shown deficiency

MEDICINE 5056 volume 38 Number 01
today

or insufficiency in over 90% of patients!®'.

Further breakdown by disease type showed:

. Acute Pancreatitis (AP): Mean vitamin D =
15.06+4.33 ng/mL; 55.6% were deficient.

. Acute Recurrent Pancreatitis (ARP): Mean
vitamin D = 16.54+5.56 ng/mL; 37.5% were deficient.

. Chronic Pancreatitis (CP): Mean vitamin D =
8.21+3.61 ng/mL; 92.3% were deficient, 7.7% insufficient.
Vitamin D levels in CP were significantly lower than in AP
(p < 0.004) and ARP (p < 0.001). Among controls, 35%
also had vitamin D deficiency, but levels were significantly
higher than in CP (p < 0.001). Duggan et al. and Mann et
al. similarly found significantly lower vitamin D levels in
CP patients compared to controls??!.

This study also found a positive correlation between Serum
vitamin D and serum calcium levels (r = 0.633; p = 0.001).
Vitamin D deficiency reduces calcium absorption from the
gut, which may lead to hypocalcemia. However, the mean
serum calcium level among patients remained within the
normal range (8.9£3.01 mg/dL; range: 8.0-11.3 mg/dL).
Conclusion:

This study found that serum vitamin D concentrations are
lower than normal in the majority of studied patients with
pancreatitis. Early detection and treatment of vitamin D
deficiency in pancreatitis patients might prevent the
development of the complications.
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