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Abstract
BACKGROUND
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]Thrombotic thrombocytopenic purpura (TTP) is a life-threatening but treatable disorder. Acute pancreatitis is a well-described consequence of TTP, but TTP as a consequence of acute pancreatitis is rare.

CASE SUMMARY
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]A 32-year-old male developed acute pancreatitis due to a fatty diet and suffered splenectomy 3 years ago due to trauma. From day 4 of his onset of pain the blood examination showed the platelet extremely reduced, bilirubin elevated and creatinine increased. High clinical suspicion of TTP was made and prompt initiation of plasma exchange was given followed intravenous drip methylprednisolone. After 7 sessions of plasm exchange and the laboratory parameters were back to normal and the patient was discharged from the hospital on the 13th day of admission.

CONCLUSION
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Patients develop acute pancreatitis with no apparent causes for hemolytic anemia and thrombocytopenia, the possibility of TTP should be considered. Treatments for TTP including plasm exchange should be evaluated as soon as a diagnosis is made.

[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK42]Key Words: Thrombotic thrombocytopenic purpura; Acute pancreatitis; Case report; Plasm exchange; Glucocorticoid

[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Wang CH, Jin HF, Liu WG, Guo Y, Liu Z. Acute pancreatitis-induced thrombotic thrombocytopenic purpura: A case report. World J Clin Cases 2022; In press

[bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK43]Core Tip: This subject is a rare case report encountered in clinical work. Acute pancreatitis accompanied thrombotic thrombocytopenic purpura is fatal but treatable. Highly recognized this disease could save lives. When acute pancreatitis accompanied hemolytic anemia, thrombocytopenia, renal impairment, fever, and neurological disorders, a high index of clinical suspicion of thrombotic thrombocytopenic purpura is required for prompt diagnosis and early treatment, which is associated with good outcome.


INTRODUCTION
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]Thrombotic thrombocytopenic purpura (TTP) is a rare but fatal disease characterized by fever, thrombocytopenia, microangiopathic hemolytic anemia, renal failure, and neurological manifestations[1]. The underlying pathophysiological mechanism of TTP is deficiency or the production of antibodies against a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13 (ADAMTS13). ADAMTS13 splits the ultra-large von Willebrand factor (ULVWF) polymers into smaller particles. In the absence of ADAMTS13, excess polymeric ULVWF leads to diffuse platelet-rich microthrombosis, leading to ischemia in different organs[2]. TTP-induced acute pancreatitis this mechanism is well known[3,4]. However, only a few cases of TTP as a complication of acute pancreatitis have been reported[5,6]. Herein we report a case of TTP secondary to acute pancreatitis caused by a high-fat diet.

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]A 32-year-old male presented with an 8 d history of upper abdominal pain and thrombocytopenia was observed for 1 d.

History of present illness
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK57]A previously healthy 32-year-old Asian male presented to a local hospital with a 4 d history of upper abdominal pain. He had eaten some fatty food a day prior to the onset of the symptom. After 4 d of treatment at local hospital for acute pancreatitis, his abdominal pain was markedly relieved, but the blood routine showed extremely low platelets.

History of past illness
[bookmark: OLE_LINK58][bookmark: OLE_LINK59]The patient underwent splenectomy after an abdominal trauma three years ago, and did not undergo any follow-up.

Personal and family history
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]There was no other relevant past medical and family histories.

Physical examination
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]There was tenderness in the upper abdomen. No petechiae found on the skin. Heart and lung examination showed no abnormality. No masses or hepatosplenomegaly. There were no abnormal neurological signs.

Laboratory examinations
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]On the day of admission at the local hospital, his initial laboratory studies showed a white blood cell (WBC) count of 17.14 × 109/L (normal 4-10 × 109/L); neutrophils, 63.04%; lymphocytes, 31.64%; hemoglobin (HB), 152 g/L (normal 100-160 g/L); platelet count, 426 × 109/L (normal 150-350 × 109/L). The serum creatinine was 65 μmol/L (normal 62-106 μmol/L); blood urea nitrogen (BUN), 5.46 mmol/L (normal 1.7-8.3 mmol/L); serum amylase, 364 U/L (normal 0-100 U/L); total bilirubin, 11.5 μmol/L (normal 3.4-20.3 μmol/L), indirect bilirubin, 7.5 μmol/L (normal 0.3-16 μmol/L). After four days of treatment, the abdominal pain subsided. However, a repeat blood routine test revealed a WBC count of 13.71 × 109/L; neutrophils, 79.21%; lymphocytes, 12.32%; HB, 104 g/L; platelet count 30 × 109/L. Serum amylase was at 230 U/L, total bilirubin, 43.8 μmol/L, and indirect bilirubin, 21.7 μmol/L. The patient was transferred to our hospital for severe thrombocytopenia. laboratory data (day four of symptom onset) showed WBC, 12.75 × 109/L; neutrophils, 76%; lymphocytes, 15%; HB, 102 g/L; platelets, 7 × 109/L; urinalysis showed protein 2+, red blood cell 45/μL (normal, 0-25/μL); and stool occult blood tests were weakly positive. Coagulation studies revealed normal prothrombin time of 13.3 s (normal 9.4-12.5 s); fibrinogen, 4.76 g/L (2.38-4.98 g/L); D-dimer, 0.978 (normal 0-0.243 mg/L). Serum creatinine was 241 μmol/L; BUN, 18.5 mmol/L; serum amylase, 195 U/L; total bilirubin, 64.2 μmol/L, direct bilirubin, 8.6 μmol/L (normal 0-4 μmol/L). Lactate dehydrogenase was at 1559 U/L. There were schistocytes in his peripheral blood smear (3+; 0.5%). Both direct and indirect Coombs tests were negative (laboratory parameters showed in Table 1).

Imaging examinations
[bookmark: OLE_LINK66][bookmark: OLE_LINK67]Abdominal computed tomography revealed signs of pancreatitis (Figure 1).

FINAL DIAGNOSIS
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]The patient's symptoms of acute pancreatitis and abdominal pain improved. Combined with laboratory examination and abdominal computed tomography review, the thrombocytopenia caused by infection associated to acute pancreatitis was considered to be excluded. Our hospital does not have the technical platform to test for ADAMTS13. The patient’s typical laboratory data of severe thrombocytopenia with mild renal impairment were in favor of TTP over hemolytic uremic syndrome. 

TREATMENT
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Based on the severity of TTP, plasma exchange and intravenous methylprednisolone (40 mg/d) was initiated. After 7 sequences of plasmapheresis, oral methylprednisolone (28 mg/d) was continued.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK72][bookmark: OLE_LINK73]After 7 sequences of plasmapheresis, the patient’s platelet count increased to 147 × 109/L, and urea, creatinine, and HB returned to normal (laboratory parameters showed in Table 1). Plasma exchange was stopped and oral methylprednisolone (28 mg/d) was continued. The patient was discharged 13 d after admission. Discharge follow-up showed recurrent pancreatitis 8 mo later without TTP. Due to coronavirus disease 2019 and his condition improved, the patient was not able to complete the test for ADAMTS13.

DISCUSSION
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]TTP is a rare disease with an annual incidence of approximately 6 per 1 million[7]. It can be congenital or acquired by any cause of ADAMTS13 deficiency or dysfunction of the ADAMTS13 enzyme. Acquired TTP is usually due to autoantibodies that inhibit ADAMTS13 activity and impair ULVWF function. TTP usually manifests as an acute and fulminant, sometimes fatal process. However, acute inflammatory disease has been known to reduce the activity of ADAMTS13[8].
Pancreatic injury caused by TTP is common, the mechanism of TTP-induced pancreatic injury is believed to be the pancreatic circulation disturbance caused by thrombus occlusion of small vessels[9]. Only a few cases of TTP as a complication of acute pancreatitis have been reported. Acute pancreatitis is an inflammatory disease characterized by tissue damage in situ. Increased levels of cytokines including interleukins (IL-8, IL-1, and IL-6) and tumor necrosis factor (TNF-α) may stimulate the release of ULVWF by endothelial cells. This may account for the relative deficiency of the ADAMTS13 protease in acute pancreatitis, which is rapidly consumed. Acute pancreatitis mediated TTP typically occurs within 1 to 13 d (median 3 d) of the diagnosis of acute pancreatitis, possibly due to the peak levels of inflammatory cytokines IL-6 and IL-8 on the 3 d after the onset of pancreatitis[10]. Nitric oxide may also be involved in the development of TTP after acute pancreatitis[11]. In vitro studies have shown that inflammatory factors stimulate the release of ULVWF from endothelial cells and inhibit the cleavage of ULVWF by ADAMTS13[12].
Due to the high fatality rate of TTP, diagnostic treatment is initiated before more definitive test results such as ADAMTS13 Levels can be obtained. Before the 1980s, prior to the era of therapeutic plasmapheresis for TTP, the fatality rate was greater than 90%[13]. Treatment includes immediate and daily therapeutic plasmapheresis with oral or intravenous glucocorticoids, depending on the patient’s neurological status. Because the platelet count reflects the disease’s response to treatment, it should be monitored daily. Once the platelet count exceeds 150000/mL for more than 2 d, therapeutic plasmapheresis can be discontinued and steroid therapy continued. When the platelet count is stable, steroids can be reduced while the platelet count continues to be monitored[14].
About 40% of patients with TTP are likely to experience a relapse[15]. One study found a recurrence rate of about 36% during a 30-mo follow-up period, with about 76% occurring within the first 24 mo[16]. Splenectomy remains a viable, but non-curative, treatment option for patients with recurrent or refractory disease. In a case series by Dubois and Gray, patients who underwent splenectomy for recurrent TTP had better outcomes than patients who underwent splenectomy for refractory disease. They noted that in the recurrent TTP group and the refractory group that underwent splenectomy, the overall complication rate was 6% and 10%, respectively, and the mortality rate was 1.2% and 5%, respectively. In addition, they found that the recurrence rate of TTP after splenectomy was about 17%[17]. It has been suggested that splenectomy may benefit patients with TTP because it removes a large number of B lymphocytes that produce pathogenic autoantibodies. By eliminating the source of pathogenic autoantibody production, splenectomy can be a successful treatment option for patients with recurrent or plasma refractory acquired TTP due to autoantibody mediated defects in ADAMTS13[18]. However, in the present case, the patient underwent splenectomy three years previously, and in the absence of a spleen, the patient still had a recurrence of acute pancreatitis at eight months follow-up albeit without being complicated with TTP. However, more follow-up in the future is required to examine whether TTP will relapse.

CONCLUSION
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]TTP, a life-threatening disorder, is sometimes caused by acute pancreatitis. TTP is a rare and serious complication of acute pancreatitis. Therefore, when TTP is highly suspected clinically but cannot be diagnosed early, prompt plasmapheresis and glucocorticoid therapy are necessary and may lead to a favorable outcome.
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Figure Legends
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[bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK88]Figure 1 Abdominal computed tomography revealed signs of pancreatitis.

Table 1 Laboratory parameters of the patient
	Day from illness
	Reference range
	Day 1
	Day 4
	Day 4 (transfer)
	Day 5
	Day 6
	Day 7
	Day 8
	Day 9
	Day 10

	[bookmark: OLE_LINK20][bookmark: OLE_LINK21]WBC (× 109/L)
	4-10
	17.14
	13.71
	12.75
	13.55
	18.67
	22.91
	23.56
	24.04
	22.35

	n (%)
	40-75
	63.04
	79.21
	76
	87.5
	81.6
	75.3
	73.8
	71.3
	71.3

	RBC (× 1012/L)
	4.3-5.8
	4.52
	4.01
	3.38
	3.07
	2.74
	2.56
	2.71
	2.76
	2.76

	HB (g/L)
	130-175
	152
	104
	102
	92
	82
	76
	82
	84
	84

	PLT (× 109/L)
	150-350
	426
	30
	7
	42
	24
	56
	74
	148
	319

	Creatinine (μmol/L)
	62-106
	65
	-
	241
	198
	-
	146
	112
	107
	96

	BUN (mmol/L)
	1.7-8.3
	5.46
	-
	18.5
	15.2
	-
	13.8
	9.9
	7.8
	3.7

	TBil (μmol/L)
	3.4-20.3
	11.5
	43.8
	64.2
	58.8
	-
	21.2
	16.7
	14.4
	11.8

	IBil (μmol/L)
	0.3-16
	7.5
	21.7
	55.6
	47.3
	-
	15.8
	12.8
	10.7
	9

	LDH (U/L)
	120-250
	-
	-
	1559
	-
	-
	630
	-
	359
	285

	PT (s)
	9.4-12.5
	-
	-
	13.3
	-
	21.4
	13.3
	-
	-
	12.8

	D-dimer (mg/L)
	0-0.243
	-
	-
	0.978
	-
	-
	-
	-
	-
	0.623

	Fibrinogen (g/L)
	2.38-4.98
	-
	-
	4.76
	-
	-
	-
	-
	-
	2.12

	Amylase (U/L)
	0-100
	364
	230
	195
	105
	-
	-
	-
	-
	-

	Plasma exchange
	
	-
	-
	+
	+
	+
	+
	+
	+
	+


WBC: White blood cells; RBC: Red blood cells; HB: Hemoglobin; PLT: Platelets; BUN: Blood urea nitrogen; TBil: Total bilirubin; IBil: Indirect bilirubin; LDH: Lactate dehydrogenase.
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