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CASE REPORT

Acute pancreatitis complicated by hemolytic 
uremic syndrome: a pediatric case
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Abstract 

Background: Hemolytic uremic syndrome (HUS) is characterized by microangiopathic hemolytic anemia (MAHA), 
thrombocytopenia, and acute kidney injury. The acute pancreatitis-associated HUS is a rare entity, and this case is one 
of the few pediatric cases reported.

Case presentation: A 17-year-old girl referred to the emergency department with complaints of abdominal pain, 
fever, and vomiting. The skin and sclera were icteric. Murphy’s sign was positive. Hemogram was normal, biochemical 
analysis revealed an increase in liver function tests and cholestasis enzymes. Abdominal CT revealed multiple stones 
in the hydropic gallbladder lumen and the pancreas was edematous. With a diagnosis of acute pancreatitis supportive 
treatment was started. Acute kidney failure, cholestasis, anemia, and thrombocytopenia developed at the 2nd day of 
follow-up. Thrombotic thrombocytopenic purpura was excluded with normal ADAMTS-13 level. Intermittent hemodi-
alysis and plasma exchange (PE) treatments were initiated, considering pancreatitis-related HUS. On the 3rd day of PE, 
the patient’s urine output exceeded 1 cc/kg per hour. No schistocyte was found in the peripheral smear after 7 PE and 
5 hemodialysis sessions. Anemia, thrombocytopenia, and kidney functions improved. On the 15th day of the follow-
up, endoscopic retrograde cholangiopancreatography performed, and gallbladder stones were removed.

Conclusion: The pathogenesis of HUS developing after acute pancreatitis is not fully understood. The mechanism 
proposed is that acute pancreatitis triggers cytokine release, resulting in endothelial damage and HUS. In conclusion, 
HUS may rarely develop in patients with acute pancreatitis. With the early diagnosis and appropriate treatment, the 
kidney functions can be completely normalized.

Keywords: Microangiopathic hemolytic anemia, Hemolytic uremic syndrome, Pancreatitis-related HUS, Pediatric

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Background
Hemolytic uremic syndrome (HUS) is characterized by 
microangiopathic hemolytic anemia (MAHA), throm-
bocytopenia and acute kidney injury. The most accepted 
classification in recent years is the etiology and physio-
pathology-based classification of HUS. While the term 
‘typical HUS’ is used for STEC-HUS (Shiga toxin produc-
ing Escherichia coli-HUS), atypical HUS is grouped as 
primary atypical HUS (aHUS) caused by alternative com-
plement pathway dysregulation and secondary aHUS. 

Secondary forms of aHUS can be listed as Streptococ-
cus pneumoniae/Influenza A/H1N1-HUS, Cobalamin C 
defect-HUS, DGKE (diacylglycerol kinase ε) mutation-
HUS, HUS with coexisting condition/disease (like trans-
plantation/malignancy/drugs) [1]. The most common 
type in childhood is STEC-HUS, known as typical HUS, 
with a frequency of nearly 90% and should be excluded in 
the diagnosis of aHUS [2, 3]. HUS with acute pancreatitis 
as a coexisting condition, is a rarely reported secondary 
form of HUS. Aside from the ongoing debate on etiologic 
classification, the common end point of the disease is 
the inflammatory process that starts on the endothelial 
cell surface and the development of thrombotic micro-
angiopathy with fibrin and platelet accumulation caused 
by this [3, 4]. The acute pancreatitis (AP)-related HUS 
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mentioned in this article is a rare entity with nearly 30 
cases reported in the literature, mostly from adult age. 
This case is also valuable as it is one of the few reported 
cases under the age of 18.

Case presentation
A 17-year-old Syrian girl presented to the emergency 
department with complaints of abdominal pain, fever, 
and vomiting. Her history revealed that she had a preg-
nancy history 1 year ago and had a healthy birth. In her 
physical examination, body weight was 96 kg (> 97p), 
height 165 cm (50-75p), blood pressure was 125/85 
mmHg. The skin and sclera were icteric. She had abdom-
inal tenderness and Murphy’s sign was positive. In labo-
ratory examination, hemogram (hemoglobin 13.8 g/dL, 
platelet 218,000/μL) was within normal ranges. Biochem-
ical analysis revealed an increase in liver function tests 
and cholestasis enzymes (ALT/AST 258/74 U/L, direct 
bilirubin 3.46 mg/dL, GGT: 232 U/L, amylase: 1387U/L, 
lipase 12558 U/L, creatinine 0.85 mg/dL). Urinalysis 
revealed a density of 1018 and there was 81 erythrocytes/
HPF. Abdominal CT revealed multiple stones in the 
hydropic gallbladder lumen and the pancreas was edema-
tous. With the preliminary diagnosis of AP, intravenous 
hydration and infusion of 3rd generation cephalosporin 
and octreotide were started.

The patient’s urine output decreased to 0.4 cc/kg per 
hour, who developed temporary vision loss after general-
ized grand-mal seizure at the 48th hour of the follow-up. 
Impairment in kidney function tests, increase in choles-
tasis enzymes (urea 102 mg/dL, creatinine 1.81 mg/dL, 
U/L, total bilirubin 45 mg/dL, direct bilirubin 26.4 mg/

dL), anemia and thrombocytopenia (hemoglobin 9.5 g/
dL, platelet 37,000/μL) developed. Coagulation param-
eters were in normal range. Schistocytes, fragmented 
erythrocytes polychromasia of the blood smear, accom-
panying low haptoglobin (< 8 mg/dL) and high LDH 
levels (2053 μ/L) were present. Direct Coombs was nega-
tive. C3 and C4 levels were 0.65 g/L (RR 0.79–1.5) and 
0.14 g/L (RR 0.16–0.38), respectively. Thrombocytopenic 
purpura was excluded with normal ADAMTS-13 level. 
Creatinine rose to 2.98 mg/dL, anemia (6.6 g/dL) and 
thrombocytopenia (16,000/μL) became evident the day 
after. Since AP findings were present and there was no 
finding suggestive of hemolysis at hospital admission, 
intermittent hemodialysis (HD) and plasma exchange 
(PE) were initiated, considering AP-related HUS. The 
patient’s urine output exceeded 1 cc/kg/h after the third 
PE (5th day of hospitalization). No schistocyte was found 
in the peripheral smear and complete hematological 
remission was achieved on the 11th day of hospitaliza-
tion. After 7 sessions of PE (30 ml/kg) and 5 sessions of 
HD anemia, thrombocytopenia, and kidney functions 
(hemoglobin 10.1 g/dL, thrombocyte 204,000/μL, urea 31 
mg/dL, creatinine 0.54 mg/dL) improved. In the second 
week of the follow-up, it was observed that the C3 and 
C4 values increased to 1.0 g/L and 0.2 g/L, respectively. 
It remained stable even after plasmapheresis was discon-
tinued. However, the patient needed 2 more erythrocyte 
transfusion due to anemia. The changes in laboratory val-
ues during the follow-up are summarized in the Table 1.

On the 15th day of the follow-up, Endoscopic Retro-
grade Cholangiopancreatography performed, and gall-
bladder stones were removed, and a stent was placed in 

Table 1 Laboratory values and the interventions during the follow-up

AST Aspartate aminotransferase, ALT Alanine aminotransferase, LDH Lactate dehydrogenase, D. Bilirubin Direct bilirubin, PE Plasma exchange, HD Hemodialysis, ERCP 
Endoscopic retrograde cholangiopancreatography

Day 1 Day 2 Day 3 Day 5 Day 7 Day 11 Day 15

Hemoglobine (g/dL) 13.8 9.5 6.6 7.3 9.1 6.6 10.1

Platelet (×  103/μL) 218 37 16 34 79 137 204

Urea (mg/dL) 21 102 148 118 133 52 31

Creatinine (mg/dL) 0.85 1.80 2.98 1.73 1.62 0.94 0.54

AST/ALT (U/L) 258/74 138/143 37/30 24/22 25/26 25/18 22/21

LDH (U/L) 208 334 2053 623 717 265 213

Amylase (U/L) 1387 1049 252 43 24 32 33

Lipase (U/L) 12558 5100 848 – 162 103 157

D.bilirubin (mg/dL) 3.46 26.4 22.0 7.8 0.88 0.57 0.32

Urinalysis 81 ert/hpf – – – 3ert/hpf

Haptoglobin (mg/dL) <8 102 270

Intervention Octreotide
Antibiotic

Octreotide
Antibiotic

Octreotide
Antibiotic
PE1

HD1

Antibiotic
PE3

HD3

Antibiotic
PE5

HD4

Antibiotic
PE7

ERCP
Stent replacement
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the common bile duct. On the 20th day of the patient’s 
hospitalization, she had fever again. Pancreatic abscess 
developed as a complication of AP. She was discharged 
on the 42nd day of her hospitalization without sequelae.

Discussion
aHUS is a rare disease characterized by alternative 
complement pathway dysregulation which have mul-
tiple diverse etiologies. AP-related HUS mentioned in 
this article constitutes a small group among them [1]. A 
triggering event starts the inflammatory process on the 
endothelial cell surface. Fibrin and platelet deposition 
caused by endothelial cell damage evokes thrombotic 
microangiopathy and affects all organs and tissues, espe-
cially the kidneys [4]. Although the pathogenic mecha-
nism of pancreatitis-related HUS has not been clarified 
yet, two basic pathologies have been suggested. The first 
is that the cytokines, interleukin-1, and tumor necro-
sis factor-α, released during AP directly cause vascular 
endothelial damage [5]. Another suggested triggering 
mechanism of AP-related HUS is it is the interaction of 
pancreatic proteases, which are released into the circu-
lation with pancreatic tissue destruction with coagula-
tion factors [5–7]. In healthy people, von Willebrand 
factor is degraded by ADAMTS13, preventing platelet 
aggregation [8]. Circulating proteases stimulate endothe-
lial cell release of ultra large von Willebrand factor mul-
timers and prevent the cleavage of these multimers by 
ADAMTS13, causing thrombus formation from shear 
stress on the vascular endothelium [5–7]. Considering 
this case and suggested pathogenic pathways, it can be 
speculated that the severity of AP and inflammation may 
be the triggering mechanism. However, no relationship 
was found between the severity of acute pancreatitis and 
the development of HUS in previous studies [9].

As in our case, development time of AP-related HUS 
is generally on the 3rd day of the onset of the disease and 
generally in period when pancreatitis is in resolution. 
This period between AP and HUS development provides 
evidence supporting these pathogenic pathways [10]. 
Due to the lack of available tests at our institution, we 
could not perform genetic tests to evaluate mutations in 
complementary regulatory proteins to rule out primary 
aHUS. However, the presence of still unidentified muta-
tions makes it difficult to explain the etio-pathogenesis of 
the disease with the result of genetic mutation alone [11]. 
Sharma et  al. in their article, suggested the existence of 
3 types for the coexistence of AP and HUS, namely AP-
associated secondary HUS, HUS triggered by AP, and 
TMA associated with HUS and AP. Accordingly, the most 
common type is AP-associated secondary HUS type of 
co-existence, had classical risk factors of AP like alcohol-
ism or gall stones. It has been suggested that interleukins, 

TNF alpha and cytokines cause secondary HUS by caus-
ing endothelial damage [12]. Our case can be considered 
as type 1 coexistance due to the coexistence of gallstones 
and the age of development of HUS.

Pancreatitis-related HUS was first described in 1978 
in an 18-year-old patient, and the etiology of pancreati-
tis was reported as idiopathic. After that, approximately 
30 patients have been reported. The median age of these 
patients is 39 and the majority of them have alcoholic 
pancreatitis. To our knowledge, gallstone associated 
pancreatitis, as in our case, was reported in only four 
patients, and one of the patients had recurrent HUS [9]. 
Until now, there has been no reported patient under the 
age of 18, our case is the youngest age patient reported.

The presence of accompanying neurological symptoms 
was previously thought to distinguish between HUS and 
thrombotic thrombocytopenic purpura (TTP), which is 
a common cause of thrombotic microangiopathy, espe-
cially in the adult population. However, it is now known 
that central nervous system involvement is a common 
extrarenal complication of HUS especially in children 
[13]. A normal level of ADAMTS13 activity in a sample 
taken prior to initiation of plasma therapy safely excludes 
the diagnosis of thrombotic thrombocytopenic purpura 
[11]. In 2007, Swisher et  al. reported a systemic review 
in patients with TTP-HUS. In this case series, 4 patients 
with neurological findings including diplopia, grand mal 
seizure, hemiparesis, and speech disorder were men-
tioned. ADAMTS-13 levels were not studied in any of 
these patients [5]. Although our case experienced tempo-
rary vision loss after generalized grand-mal seizure, nor-
mal ADAMTS13 activity and level results suggested that 
this neurological finding was an extrarenal manifestation 
of HUS in our patient.

Prior to the introduction of Eculizumab, which pro-
vides alternative complement system blockade via C5a 
blockade, plasma therapy was the mainstay of treat-
ment in aHUS cases. Later there have been publications 
reporting that Eculizumab is much more favorable in this 
patient group due to its efficacy and low side-effect pro-
file compared to plasma therapy [1, 14]. Due to the high 
cost of eculizumab and its low availability, especially in 
developing countries, a consensus guideline for develop-
ing countries was published in 2019. It is recommended 
early PE (not plasma infusion) therapy be continued at 
a daily rate until hematological remission achievement 
the absence of Eculizumab. Eculizumab treatment is rec-
ommended in the presence of unresponsiveness to PE 
therapy, life-threatening conditions, complications of 
PE, and hereditary complement defects [15]. However, 
there are no prospective, controlled studies to properly 
evaluate the efficacy of eculizumab in the treatment of 
secondary HUS cases such as pancreatitis-related HUS. 
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In the reported cases of pancreatitis related HUS, it was 
observed that those who used eculizumab did not need 
dialysis therapy and a rapid remission of the disease was 
achieved [9]. Since our case was a Syrian refugee and had 
payment problems, we started PE as first-line treatment. 
Fortunately, the patient responded quickly and com-
pletely to PE.

Conclusion
The pathogenic mechanism of pancreatitis-related HUS, 
which has been reported with a small number of adult 
cases, is not fully understood. The mechanism pro-
posed is that acute pancreatitis triggers cytokine release, 
resulting in endothelial damage and HUS. About half of 
the reported cases were seen after alcoholic pancreati-
tis, and gallstone-associated pancreatitis as in our case 
was reported in very few patients. Most of the patients 
benefited from PE therapy, and eculizumab therapy is a 
reasonable treatment option in selected cases that are 
resistant to plasma exchange therapy and recur, espe-
cially in developing countries.

In conclusion, HUS may rarely develop in the course 
of AP. With early diagnosis and appropriate treatment 
of this complication, the kidney functions can be com-
pletely normalized.
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