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ABSTRACT:

Background: Acute pancreatitis (AP) is the most common
pathological entity affecting the pancreas in children. Multi-organ
failure and/or pancreatic necrosis, can result from a severe episode of
AP. Early severity stratification can result in aggressive treatment and
prevent the development of persistent organ damage and multiple
organ dysfunction. Multiple studies have evaluated the relationship
between AP severity and d-dimer but most of these studies involved
only adult population.

Aim of work: The aim of the present study is to find out the value
of D-dimer as a marker of severity in acute pancreatitis.

Patients and methods: In this prospective cohort study 24
Children and adolescents were recruited with the diagnosis of AP
among those attending gastroenterology unit Children’s hospital, Ain
Shams University. All patient's clinical data were recorded, and they
have all withdrawn serum D-dimer in the 1st, 3rd, and 7th days of
admission together with other laboratory markers, abdominal
ultrasound, and CT scan. and those were correlated with the outcome
of cases. NASPGHAN pancreas committee criteria were used to
classify severity into mild, and moderately severe to severe disease.

Results: Age of patients ranged from 4-15 years; Eight patients
developed moderately severe to severe disease whilel6 patients had
mild disease. D-dimer levels were higher among patients with severe
disease, yet this was not statistically significant, while serum calcium
level was significantly lower among moderately severe to severe
cases.

Conclusion: D-dimer, although high in acute pancreatitis cannot
be relied upon as a marker of severity or prognosis in pediatrics.
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INTRODUCTION:

Pancreatitis in children has been
diagnosed more frequently in the past few

Acute pancreatitis is the most common
pathological entity affecting the pancreas in
children®.

Although it is a well-known disease
concerning its clinical and treatment aspects
in the adult population, most of the
recommendations in pediatrics are derived
from studies involving only adults®.

decades, possibly due to an increase in
health care provider awareness and
etiologies of pancreatitis being identified, as
well as more thorough evaluations of
children®.

Alcohol and gallstones account for more
than 60% of cases of acute pancreatitis in
adults. However, the etiology in children is
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often drugs, infections, trauma, and
anatomic anomalies such as choledochal
cysts and abnormal union of the pancreatic-
obiliary junction ®.

The INSPPIRE initiative has established
that a diagnosis of AP requires two of the
following three criteria: (1) characteristic
abdominal pain (epigastric or right upper
quadrant with or without radiation to the
back), (2) serum amylase and/or lipase
values 3 or more times the upper limit of
normal, and (3) imaging findings
(ultrasound, magnetic resonance imaging, or
computed tomography [CT]) compatible
with AP®),

Significant morbidity and mortality due
to numerous local and  systemic
complications, an intense inflammatory
response that may progress to multiorgan
failure and/or pancreatic necrosis, can result
from a severe episode of AP ©.

Early severity stratification can result in
aggressive treatment and prevent the
development of persistent organ damage and
multiple organ dysfunction, which are the
two primary causes of mortality in patients
with acute pancreatitis 7).

Several biochemical parameters,
contrast enhanced computed tomography
and multiple clinico-biochemical scores
have been used to assess the severity of
acute pancreatitis. An ideal prognostic
method should be simple, cheap, routinely
available, and highly accurate ©.

Multiple studies have evaluated the
relationship between AP severity and d-
dimer but most of these studies involved
only adult population, results indicated that
d-dimer is a good initial marker of severity
with peak levels seen by day four ©.

Aim of work: The aim of the present
study is to find out the value of D-dimer as a
marker of severity in acute pancreatitis in
pediatrics.
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PATIENTS AND METHODS:

This prospective cohort study involved
24 Children and adolescent presented to the
gastroenterology  department  Children’s
hospital Ain Shams University diagnosed as
acute pancreatitis according to the INSPIRE
criteria.

The study protocol was approved by the
Ethics Committee Number...., Faculty of
Medicine, Ain Shams University, and
comply with the regulations of the Egyptian
Ministry of Higher Education and Helsinki
declaration, 1964. and consent from parents
or guardians of children in the study was
obtained after clear explanation of the study
objectives.

Full medical history for all patients with
laying stress on the character of abdominal
pain, its location, severity, radiation, onset,
course, duration, history of back pain,
frequency of vomiting and abdominal
distention. Medication history of chemo-
therapy and others, and finally any history of
blunt trauma to the abdomen, recent surgical
procedures, and gall stones.

In addition to full clinical evaluation of
all patients, they were subjected to
laboratory investigations on admission
including: arterial blood gases, serum
calcium, creatinine, complete blood count
(CBCQC), liver enzymes, total bilirubin ,serum
amylase, serum lipase, lipid profile ,D-dimer
which was repeated again at 3rd and 7th day.
D-dimer was measured by VIDAS® D-
Dimer Exclusion II™ (DEX2).

Imaging done in the form of abdominal
ultrasound and CT scan. Grading of CT was
done based on balthazar scoring system
criteria .

Patients were divided into 2 groups
according to severity 66.7% of patients were
suffering from mild disease, while 33.3% of
patients had severe disease according to
NASPGHAN pancreas committee criteria.
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RESULTS:

This study included 24 patients, age of
patients ranged from 4-15 years old, females
constituted 66.7% of patients, pain was
present in 100% of patients of whom
radiation to the back occurred in 66.7% of
patients, diarrhea in 4.2% and surprisingly
low grade fever in 54.2% of patients, the
duration of the acute episode of acute
pancreatitis ranged from 17 days to 7 weeks,
while duration of hospital admission ranged
from 1day to 2 months.

The final etiology of pancreatitis was
heterogenous where 45.8% were idiopathic
,12.5% were related to abdominal trauma
,25% (6 patients) related to medications
valproic acid, L-asparaginase and NSAID's.
Calculous cholecystitis occurred in 3
patients (12.5%), only one patient suffered
from autoimmune pancreatitis.

Patients were divided into 2 groups
according to severity 33,3% (n=8) of
patients had severe disease (group A), 3
patients of that group had severe disease
(persistent end organ failure) while 5
patients had moderately severe disease.
Group B had 66.7% (n=16) of patients who
were suffering from mild disease.

Table 1 shows comparison between
both groups as regarding clinical data and
radiological findings, and table 2 shows
comparison of laboratory data.

This study found that the etiology of AP
was mainly drug-related (37.5% ) in group
(A), followed by idiopathic (25)%, then
trauma (12.5%) ,while in the mild to
moderate group the most common
etiological cause was idiopathic (56.3%),
drugs (18.8%) and then trauma (12.5%),

there was no statistical significance between
both groups.

Interestingly, diabetes mellitus has
occurred in 2 patients (25%) in group A,
while it did not happen in the mild
pancreatitis group (p value=0.037)

Three patients from group A (37.5%)
had persistent end organ failure and one of
those patients had died.

Intolerance to oral fluid intake during
hospital stay ranged from 2-10 days in group
A, while it took only 2-6 days in mild
pancreatitis group which showed statistical
significance (P value=0.020)

There was a positive correlation
between serum lipase on admission and D-
dimer level on day 3as shown in figure 1 (P
value=0.048 and r =0.417)

The ROC curve shown in Fig 2
indicates that the best cut off value for
calcium level to differentiate between
moderately severe/severe cases and mild
cases was found to be <8.5 mg/dl with
sensitivity of 62.5%, specificity of 93.5%,
positive predictive value (PPV) of 83.3%,
negative predictive value (NPV) of 83.3%
and area under the curve (AUC) of 73.0%

Statistical analysis:

Statistical terms such as range, mean +
SD were used for quantitative information.
Inferential analysis was done for quantitative
variables using independent t test in cases of
two independent groups with normal
distributed data. In qualitative information
the level of significance estimated by p
value less than 0.050 is significant,
otherwise it is non- significant.
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Table 1: Comparison between 2 groups regarding clinical and radiological findings
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Group A: Moderately | Group B: Mild | Test P-value
severe/severe pancreatitis value
pancreatitis
No. =8 No. = 16
Gender Male 2 (25.0%) 6 (37.5%) 0.375 0.540
Female 6 (75.0%) 10 (62.5%)
Age Mean + SD 9.00 +3.21 10.00 + 3.90 -0.625 0.538
Range 4-13 4-15
Family Yes 2 (25%) 0 (0.0%) 4.364 0.037
history  of
similar No 6 (75%0 16(100%)
condition
Duration of | Median (IQR) 22.50 (6.50 — 30) 550(4-7) -2.468 0.014
symptoms Range 3-32 1-8
in days
before
diagnosis
Present history
Onset Sudden 3(37.5%) 9(56.3%) 0.750 0.386
Gradual 5(62.5%) 7(43.8%)
Duration Days 4(50.0%) 13(81.3%) 2.521 0.112
Weeks 4(50.0%) 3(18.8%)
Radiation No 5 (62.5%) 3(18.8%) 4.594 0.014
of pain to | Yes 3 (37.5%) 13 (81.3%)
the back
Vomiting Yes 8 (100.0%) 14 (87.5%) 1.091 0.296
No 0 (0.0%) 2 (12.5%)
Diarrhea Yes 1 (12.5%) 0 (0.0%) 2.087 0.149
No 7 (87.5%) 16 (100.0%)
Fever Yes 5 (62.5%) 8 (50.0%) 0.336 0.562
No 3 (37.5%) 8 (50.0%)
Jaundice, Yes 6 (75.0%) 5 (31.3%) 4112 0.043
difficulty of
breathing, No 2 (25.0%) 11 (68.8%)
drowsiness
Examination
Vital signs
Heart rate | Normal 3 (37.5%) 14 (87.5%) 6.454 0.011
(HR) Tachycardia 5 (62.5%) 2 (12.5%)
RR Normal 5 (62.5%) 15 (93.8%) 3.750 0.053
(respiratory | Tachypnea 3 (37.5%) 1(6.3%)
rate)
Temperatur | Normal 6 (75.0%) 16 (100.0%) 4.364 0.037
e High 2 (25.0%) 0 (0.0%)
Blood Normal 6 (75%) 16 (100%) 6.281 0.043
pressure Low 2 (25.0%) 0 (0.0%)
Oxygen Mean + SD 96.38+1.51 96.75 £ 1.13 -0.688 0.499
Saturation Range 95-99 95-98
Abdominal examination
Deep Normal 0 (0.0%) 15(93.75%) 9.170 0.027
palpation of | Organomegaly 3 (37.5%) 1 (6.25%)
abdomen Mass 1 (12.5%) 0 (0.0%)
Imaging
Abdominal | Normal 1 (12.5%) 4 (25.0%) 0.505 0.477
ultrasound pelvic fluid | 7 (87.5%) 12 (75.0%)
collection
CT Normal 3 (37.5%) 6 (37.5%) 0.000 1.000
Abnormal 5 (62.5%) 10 (62.5%)
CT grade 0 6 (75.0%) 13 (81.3%) 2.526 0.283
1 2 (25.0%) 1(6.3%)
2 0 (0.0%) 2 (12.5%)
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Table 2 comparison between 2 groups as regarding laboratory investigations:

Laboratory Investigations Group A Group B Test P-value
No.=8 No. =16 value
ABG Normal 6 (75.0%) 16 (100.0%) 4.364 0.037
Metabolic 2 (25.0%) 0 (0.0%)
acidosis
Serum Median 0.50 (0.40 —0.85) 0.50 (0.50 — 0.60) -0.223 0.823
creatinine (IQR)
(mg/dl) Range 0.30-2 0.30-5.10
AST (IU/L) Median 59 (24 — 121.50) 27.50 (21.50 — 40.50) -1.411 0.158
(IQR)
Range 17 — 303 13-124
ALT (IU/L) Median 64.50 (28 — 264.50) 17.00 (11.00 — 49.00) -1.565 0.118
(IQR)
Range 8 — 500 6 —293
Serum Median 1.10 (0.50 — 3.35) 0.60 (0.50 —0.90) -1.007 0.314
bilirubin (IQR)
(mg/dl) Range 0.30 - 5.50 0-15.60
Amylase (U/L)
1st (on | Median 914 (174.50 — 1832) | 474.50 (228 — 1200.50) | -0.521 0.603
admission) (IQR)
Range 30 — 2887 150 — 1417
2nd (after a | Median 214 (75 — 405) 172.50 (128 — 783) -0.098 0.922
week) (IQR)
Range 4 — 3665 56 — 1000
Lipase (U/L)
1st (on | Median 297 (100 - 865) 417 (162 - 700) -0.032 0.974
admission) (IQR)
Range 18 — 2472 8 — 1540
2nd (after a | Median 64 (16- 132) 100 (94 - 148) -1.278 0.201
week) (IQR)
Range 5-319 72 —2000
Lipid profile
Serum Mean £ SD | 165.25 £23.25 170.31 +37.09 -0.351 0.729
cholesterol Range 150 -219 114 - 274
(mg/dL)
Triglycerides | Mean+ SD | 111.25 +44.92 107.06 £41.43 0.227 0.822
(mg/dL) Range 70 -211 31-200
LDL (mg/dL) | Mean+ SD | 112.00 £17.43 116.68 £29.10 -0.416 0.682
Range 92 -149 67 — 183
HDL (mg/dL) | Mean+SD | 36.75+9.11 34.27 £10.61 0.560 0.582
Range 25— 47 18 - 51
Others
Serum Ca | Mean+SD | 8.49+1.43 9.45 +0.63 -2.318 0.030
(mmol/L) Range 6.9-10.8 8-10.2
CRP (mg/l) Median 6.75 (6 — 18) 34.50 (6 — 121) -1.426 0.154
(IQR)
Range 3-96 0.20 - 192
WBCs Median 8.10 (6.05 — 12.40) 10.00 (5.45 - 13.75) -0.398 0.691
(1073/uL) (IQR)
Range 4-19 3.40 — 24.80
Hgb (gm/dL) | Mean £SD 11.03 +2.15 11.50 £1.45 -0.642 0.527
Range 8§-14.9 8.9-13.7
PLTs Mean £SD 246.25 +135.56 334.69 +151.74 -1.391 0.178
(1073/uL) Range 45 — 499 30 — 604
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D-Dimer (ug/l)
1st day Median 1750 (260 — 7100) 640 (536 — 1055) -0.399 | 0.690
(IQR)
Range 200 — 10000 101 — 10000
3rd day Median 655 (575 — 4829) 2077 (591 — 3300) 0.000 1.000
(IQR)
Range 250 — 7000 250 — 5000
7th day Median 839.50 (250 — 3201) | 435 (200 — 556.50) -1.204 | 0.229
(IQR)
Range 200 — 6500 200 — 1480
1st day Vs | Median -18.36 (-3350 - | 18547 (4753 —|-1.286 | 0.198
3rd day (IQR) 146.67) 485.22)
Range -81.25 — 213.64 -79.93 — 2494.06
1st day Vs 7th | Median -9.85  (-53.21 - | -42.05(-71.03--4.17) |-1.102 | 0.270
day (IQR) 25.03)
Range -76 — 59.67 -89.66 —457.43

Figure (1): Correlation between serum D-dimer on third day and serum lipase on admission.
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Figure (2): Receiver operating characteristics (ROC) curve for serum calcium level to differentiate
between moderately severe to severe and mild cases.
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duration before diagnosis (P-value 0.014),
Median (IQR) 22.50 (6.50 — 30) days in the
moderately severe to severe group. Median
(IQR) 550 (4 — 7) days in the mild
pancreatitis group.

DISCUSSION:

Our study that there is significant
difference between the 2 groups in the
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This finding show that early severity
stratification can result in aggressive
treatment and prevent the development of
persistent organ damage and multiple organ
dysfunction, which are the two primary
causes of mortality in patients with acute
pancreatitis ©

Also, the late diagnosis may be due to
diagnosis not in mind during evaluation, this
need increase in the awareness of the
disease. Due to increased cases all over the
world (US, United Kingdom) ©.

Epigastric pain radiating to the back
was found in 66.7% of our patients.
NASPGHAN pancreas committee stated that
the “‘classic’ presentation of epigastric pain
radiating to the back occurs in only 1.6%-
5.6% of pediatric patients ®©.

In this study all patients underwent
abdominal ultrasound and CT abdomen.
Abnormal ultrasound was seen in 19.7%
while, 62.5% of patients had abnormal CT
abdomen in the form of pancreatic edema,
necrosis, and pseudocyst.

Duration of hospital stay ranged from 1
to 60 days (median 9 days), this comes in
agreement with Grzybowska-Chlebowczyk
et al. (2017) who found that the
hospitalization period ranged from 4 to 48
day (average 13.8 days) V.

Our study found that 2 patients (25%) of
group A developed diabetes mellitus (DM)
after the acute pancreatitis attack resolved.
Das et al.,2014 concluded that patients with
AP often develop DM after discharge from
hospital and have more than two fold
increased risk of DM over 5 years further
studies needed to determine the optimal
strategy for detection and if the risk of
developing DM can be reduced 2.

Ibrahim et al in 2011 in his study done
on 50 pediatric patients, forty-eight children
underwent abdominal US, 19 of these were
read as abnormal, and only two of these
patients were found to have abnormal CT
scans at the same admission ®).

Our study found that only one patient
had disturbed lipid profile (high cholesterol,
LDL, triglycerides, and low HDL), while 14
patient had low levels of HDL. Hong et al.
(2017) also found no relation between HDL,
LDL, and severity of AP. On the contrary,
Khan et al. (2013) concluded that low
serum cholesterol, HDL and LDL were
associated with severe AP®4&13),

Serum calcium level ranged between 6.9
to 10.8mg/dl, which was significantly lower
among the moderately severe to severe
pancreatitis patients. Pokharel et al., 2017
study concluded that low serum calcium can
predict severe acute pancreatitis 9.
Edakkepuram et al. (2017) also concluded
that hypocalcemia can predict severity of AP
equal to but not superior to BISAP score.

The best cut off value for calcium level
to differentiate  between  moderately
severe/severe cases and mild cases was
found to be <8.5 mg/dl with sensitivity of
62.5%, specificity of 93.5%, PPV of 83.3%,
NPV of 83.3%. This is slightly different
from the cut off value suggested by
Gutiérrez-Jiménez et al. (2014) which is
7.5 mg/dl, with sensitivity 67%, specificity
82%, PPV 27%, NPV 96% and he stated that
thoses were similar to Ranson and APACHE
Il prognostic scales 7).

D- dimer levels were higher in the
moderately severe/severe group than in the
mild pancreatitis group Median (IQR) of
1750 (260 — 7100) versus 640 (536 — 1055)
on admission. However, this was not
statistically significant even on day 3 and
day 7. This could be related to the small
sample size.

To the best of our knowledge, only one
study was conducted in pediatrics, by
Boskovic et al. (2014) which included 36
patients and classified the severity of AP
according to Pediatric acute pancreatitis
severity score. This study found that D-
dimer was significantly higher among the
severe group ®©.
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Other studies were conducted upon
adult population, where many studies
compared serum D-dimer level to other
severity scoring system and concluded that
D-dimer is a good prognostic factor

Maeda et al. in 2006 showed less
favorable results of a d-dimer test than the
antithrombin 111 level in a prediction of
prognosis of pancreatitis, however the
aggravated coagulation parameters predicted
a fatal outcome in AP patients®?.
Radenovic et al in 2009 verified D-dimer as
a novel marker for predicting organ failure,
with a sensitivity of 90% and NPV of 96%
for a cut-off level of 414.00 microg/L. @,
Ke et al in 2011, recommended that D-
dimer might replace currently accepted
single-variable  predictors with  higher
predictive precision @Y.

Due to scanty information about serum
D-Dimer level in AP in pediatrics,
hematologic parameters were not included in
the revised Atlanta criteria, or in any
pancreatic studies(#223242526.27),

Conclusion:

Higher D-dimer levels were related to
more severe disease, yet this was not
statistically significant. Large multi-center
studies involving the pediatric population is
highly needed to reach reliable results.
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