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Case report

Severe necrotizing pancreatitis following combined
hepatitis A and B vaccination
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George K. Dresser

Abstract
Necrotizing pancreatitis is a severe form of pancreatitis and
is associated with substantial morbidity and mortality. We
report a case of necrotizing pancreatitis that developed following combined hepatitis A and B vaccination. No other
causes of pancreatitis could be determined. Although confirming the diagnosis is challenging, 3 main factors suggest
a possible link to the vaccine: the chronology of the events,
the patient’s human leukocyte antigen genotype and the incongruent immune response to the vaccine components.
This report serves to alert physicians to the possible development of necrotizing pancreatitis after vaccination.
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T

he causes of acute pancreatitis are well documented,
with alcohol and gallstones among the most common. Viruses such as mumps, Coxsackie B, measles,
Epstein–Barr and hepatitis A, B and E can also cause acute
pancreatitis.1 Furthermore, the pancreas is a target organ for
the hepatitis B virus.2 An autoimmune trigger may be the
cause of some cases of pancreatitis;3 however, accurately diagnosing autoimmune pancreatitis can be challenging because of its variable characteristics and clinical presentations.4 Vaccine-induced pancreatitis may be a subset of this
immunologically driven phenomenon, as is suggested by
several reports of pancreatitis following vaccination against
hepatitis A5 and other viruses.6–8 Necrotizing pancreatitis accounts for 5% of all cases of acute pancreatitis and is far
more severe than the more common interstitial pancreatitis.
Necrotizing pancreatitis can be distinguished by extensive
necrosis of peripancreatic fat in the omentum and retroperitoneum. We report a case of necrotizing pancreatitis that occurred after combined hepatitis A and B vaccination.

Case
A 63-year-old man was administered a combined hepatitis A
and B vaccination intramuscularly. The accelerated vaccination protocol was followed: the vaccine was administered on
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days 0, 7 and 21, with a planned booster vaccination 1 year
later. The patient was clinically asymptomatic until 3 weeks
after the third dose of vaccine was administered, at which
point he presented to hospital with severe vomiting and epigastric pain. The patient was a healthy and active man who
did not consume alcohol and had no known chronic or autoimmune conditions. He did not use any natural health
products, nor did he use any oral, nasal or intravenous medications. He had no history of drug abuse or blood transfusions, nor any history of pancreatitis, recent illnesses, viral
prodromes or contact with ill people. On examination the
patient’s vital signs were stable, and he was afebrile. Further
physical examination was unremarkable except for epigastric
tenderness. The patient’s body mass index was calculated to
be 25 kg/m2. The results of blood work, serology and immunology tests supported a diagnosis of pancreatitis (Table
1, Table 2). Blood and urine cultures showed no growth. Abdominal ultrasound and CT scans (Fig. 1) as well as endoscopic retrograde cholangiopancreatography ruled out other
causes of pancreatitis such as gallstones, pancreatic neoplasms and rare congenital anomalies such as pancreatic divisum. The patient was admitted to hospital for 30 days in a
tertiary care centre. The results of seroconversion tests performed 3 months after vaccination showed evidence of hepatitis A immunity, but a lack of immunity to hepatitis B.
Despite medical management, the patient’s clinical condition deteriorated during his stay in the hospital, and the decision was made to surgically débride the pancreas. Histologic
examination of the débrided tissue revealed complete destruction of the cellular components consistent with necrotizing
pancreatitis. Unfortunately, because of the extent of tissue
necrosis we were unable to perform immunohistochemical
analysis. The patient’s human leukocyte antigen (HLA) genotype was determined after discharge: HLA-DRB1*0401,0401
(DR4, DR4); HLA-DQB1*0301, 0302 (DQ7, DQ8); HLA-DRB4
(DR53), HLA-A*02, 29; HLA-B*44, 44; and HLA-Cw*05, 16.
At a 6-month follow-up, the patient was doing well with no
apparent sequelae.

Comments
We present here a case of acute necrotizing pancreatitis in a

January 30, 2007

•

176(3)

|

339

© 2007 Canadian Medical Association or its licensors

Research
person who had recently received a combined hepatitis A and
B vaccine. Extensive patient history as well as laboratory and
imaging investigations did not reveal any known precipitants
of pancreatitis. In this case, the temporal relation between the
vaccination and the onset of necrotizing pancreatitis suggests
that the events are associated. In addition, the patient’s HLA
genotype and the incongruent immune response to the vaccine components suggest a link.
Although the exact mechanism linking vaccination and
acute pancreatitis is unknown, numerous potential explanations have been suggested. Some authors postulate that the
activation of pancreatic zymogens by serum factors can initiate acinar cell injury.9 Heterophilic reactivity, or “molecular
mimicry,” has also been suggested with respect to the hepatitis B vaccine.10 Vaccines have been shown to induce the production of autoantibodies in several animal models.11–13 In
this theory, immunologic injury may be caused by a cytotoxic
antibody system that has a heterophilic reactivity to acinar
cells.9 There are also suggestions in the literature of several
additional mechanisms of immunologic injury such as polyclonal activation (adjuvant reaction) of lymphocytes, “bystander activation” of self-reactive lymphocytes or somatic
mutation of immunoglobulin variable genes.14 Additional
mechanisms could include secondary pancreatitis caused by
vaccine-induced vasculitis or the release of anaphylactic me-

diators such as histamine and leukotrienes induced by vaccine antigens.5
In previous cases in which vaccination was suspected to
have caused pancreatitis,5–8 the link was proposed largely because of the temporal association between vaccination and
the onset of symptoms, which was reported to be as long as
several weeks to months.14 In the present case, pancreatitis
developed within 3 weeks following the third dose of the vaccine. This is clearly within the time period when adverse reactions would be expected to occur. Furthermore, positive
rechallenge symptoms as well as exacerbation of symptoms
upon repeat exposure have previously been observed after
hepatitis B vaccination.8,15 This may suggest that a period of
subclinical pancreatitis occurs before the onset of severe clinical symptoms.
The HLA genotype of our patient suggests that he may
have been genetically predisposed to an autoimmune reaction
to the hepatitis B vaccine. The expression of the MHC class II
alleles HLA-DRB1*0401 and HLA-DQB1*0301 has been found
to be associated with development of an autoimmune disease

Table 2: Results of serologic and immunologic investigations
No. of
days*

Component

Result

Reference

189.7

≤ 7.50

Table 1: Results of blood work at presentation

C-reactive protein,
mg/L

Component

19

Negative

—

9

Result

Reference

Hepatitis A IgM
antibodies

21.0

4.0–11.0

Hemoglobin, g/L

166

130–175

Hepatitis B core IgM
antibodies

19

Negative

—

Platelet count, × 109/L

319

140–400

Hepatitis A IgG
antibodies

29

Positive

—

88

78–98

Hepatitis B surface
antigens

29

Negative

—

Hepatitis B surface
antibodies, U/ml

29

4

< 10

Leukocyte count, × 109/L

Mean corpuscular volume, fl
Neutrophil count, × 109/L

16.4

2.1–7.5

Lymphocyte count, × 109/L

3.6

1.1–3.9

Monocyte count, × 10 /L

0.8

0.1–0.8

9

Basophil count, × 109/L

0.2

0.0–0.2

Hepatitis B core
antibodies

29

Negative

Sodium, mmol/L

143

135–147

IgG total, g/L

30

14.8

Potassium, mmol/L

4.8

3.5–5.0

IgA, g/L

30

4.8

0.8–4.6

Chloride, mmol/L

102

96–106

IgM, g/L

30

0.9

0.6–2.7

29

22–31

Anti-myeloperoxidase
(pANCA), U/mL

70

< 1.0

<7

Anti-proteinase 3
(cANCA), U/mL

70

< 1.0

<7

Rheumatoid factor,
U/mL

70

< 21

≤ 21

C3, g/L

70

1.50

0.66–1.68

C4, g/L

70

0.20

0.10–0.40

Antinuclear antibodies

70

Negative

—

397

Negative

—

Carbon dioxide, mmol/L
Anion gap, mmol/L

12

8–15

Glucose (random), mmol/L

7.9

3.9–6.1

Urea, mmol/L

6.1

3.0–7.0

87

50–110

Creatinine, µmol/L
Pancreatic isoamylase, U/L
Calcium (corrected), mmol/L
Bilirubin (total), µmol/L

1778

< 55

2.4

2.12–2.62

11

1–17

Gamma-glutamyl
transferase, U/L

30

5–50

Alkaline phosphatase, U/L

69

40–130

Aspartate transaminase, U/L

31

5–40

Alanine transaminase, U/L

29

5–60
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Anti-islet cell
antibodies

—
6.4–13.8

Note: pANCA = perinuclear antineutrophil cytoplasmic antibodies, cANCA =
cytoplasmic antineutrophil cytoplasmic antibodies, C3 = complement 3,
C4 = complement 4.
*Number of days between patient admission and investigation.
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after hepatitis B vaccination.16–18 Furthermore, an increased
frequency of the HLA-Cw5, HLA-B44 and DR4 genotype was
reported in patients who had chronic pancreatitis.19 Schuenke
and colleagues demonstrated that the nonresponder HLA-DR
allele DRB1*0401 has a significantly higher affinity than responder alleles to an immunodominant hepatitis B surface
antigen (HBsAg): it is postulated that nonresponder alleles
may be associated with aberrant T-cell responses.20 The expression of HLA alleles encoding autoimmune susceptibility
may increase the probability of cross-reactive immune cells
becoming activated, which in turn may induce an autoimmune reaction.17
Both the routine and accelerated protocol for combined
hepatitis A and B vaccination have been shown to induce a
strong immune response to a dual threat.21–26 In the present
case, seroconversion was tested 2 months after the third dose
of the vaccine was administered (about 3 months after the initial dose) and showed that immunity had developed to hepatitis A but not to hepatitis B. After 3 months, the expected rate
of hepatitis B seroprotection achieved by either vaccination
schedule is about 95.2%.27,28 The incongruent immune response seen in this patient decreases the likelihood that the
lack of hepatitis B seroprotection was due to a generalized reduction in immune response and may suggest an underlying
immune mechanism related to the hepatitis B component of
the vaccine.
A weakness in this theory is related to the age and sex of
the patient. Several studies have demonstrated decreased immunogenicity associated with increased age, smoking,
obesity, male sex and the presence of a chronic disease. In

higher age groups, the expected seroprotection rate is between 84% and 88.9%.29,30 In these studies, however, the vast
majority (89%) of patients who lacked a hepatitis B response
were considered to be either overweight or obese. Based on
the available data and the fact that the patient in the present
case was a healthy nonsmoker with a body mass index of
25 kg/m2, it is more likely that the lack of hepatitis B response
was related to an underlying immune mechanism rather than
a random nonresponse.
Vaccine-induced pancreatitis is likely an underdiagnosed
condition and may often be masked by the incidental presence of more commonly recognized causes, or it may simply
be misdiagnosed as idiopathic pancreatitis. Since we were
unable to rule out all possible, yet rare, causes of pancreatitis,
it is not possible to establish a direct causal relation between
vaccination and pancreatitis; however, this report can be used
to alert practitioners to the rare possibility of necrotizing pancreatitis after combined hepatitis A and B vaccination.
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Fig. 1: A contrast-enhanced CT scan at the level of splenic vein.
The pancreatic head demonstrates heterogeneous enhancement with peripancreatic fat stranding and the pancreatic neck
and body are replaced by a complex collection of nonenhancing tissue. Findings are consistent with phlegmonous
pancreatitis with pancreatic necrosis.
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