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Abstract
BACKGROUND
Single-organ vasculitis (SOV) is characterized by inflammation of a blood vessel, affecting one organ, such as the skin, genitourinary system, or the aorta without systemic features. Gastrointestinal SOV is rare, with hepatic artery involvement reported only in two prior published cases. Herein, we presented a case of isolated hepatic artery vasculitis presenting after Pfizer-BioNTech mRNA corona virus disease 2019 (COVID-19) vaccination.

CASE SUMMARY
A 50-year-old woman with hypertension presented to our Emergency Department with recurrent diffuse abdominal pain that localized to the epigastrium and emesis without diarrhea that began eight days after the second dose of the Pfizer-BioNTech COVID-19 vaccine. Blood work revealed an elevated C-reactive protein (CRP) of 19 mg/L (normal < 4.8 mg/L), alkaline phosphatase 150 U/L (normal 25-105 U/L), gamma-glutamyl transferase (GGT) 45 U/L (normal < 43 U/L) and elevated immunoglobulins (Ig) G 18.4 g/L (normal 7-16 g/L) and IgA 4.4 g/L (normal 0.7-4 g/L). An abdominal computed tomography revealed findings in keeping with hepatic artery vasculitis. A detailed review of her history and examination did not reveal infectious or systemic autoimmune causes of her presentation. An extensive autoimmune panel was unremarkable. COVID-19 polymerase chain reaction nasopharyngeal swab, human immunodeficiency virus, viral hepatitis and Heliobacter pylori serology were negative. At six months, the patient’s symptoms, and blood work spontaneously normalized.

CONCLUSION
High clinical suspicion of SOV is required for diagnosis in patients with acute abdominal pain and dyspepsia.
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Core Tip: Single organ vasculitis (SOV) of the gastrointestinal (GI) tract is uncommon with hepatic artery involvement rarely reported. It presents with abdominal pain and often without changes in inflammatory or other biomarkers. It is diagnosed radiographically or incidentally via surgical specimens. mRNA coronavirus disease 2019 (COVID-19) vaccines have been stipulated to contribute to inflammatory side- effects such as myocarditis, and autoimmune hepatitis. The diagnosis of GI SOV should be considered as a potential cause of acute abdominal pain following COVID-19 mRNA vaccination. 


INTRODUCTION
Single organ vasculitis (SOV) of the gastrointestinal (GI) tract is a rare manifestation of blood vessel inflammation. It can affect small, medium, and large-sized vessels and a variety of organs[1,2]. SOV can be further subdivided by the extent it affects an organ and thereby described as focal, multifocal, or diffuse[2]. One study comparing localized necrotizing arteritis to classic polyarteritis nodosa found that the former demonstrated localized fibrinoid necrosis in the intima and inner media of a vessel wall, whereas the latter affected the outer media and adventitia[2]. Histologically, SOV appears as granulomatous or non-granulomatous. Granulomatous vasculitis involves pleomorphic inflammation typically made of lymphocyte and macrophage aggregates with or without giant cells[1]. In non-granulomatous vasculitis, inflammatory infiltrates are predominantly made up of lymphocytes or neutrophils and may exhibit features of vessel wall necrosis[1]. Though, SOV histological findings can be indistinguishable from systemic vasculitis.
GI SOV most commonly affects the gallbladder, small intestine, and appendix. It presents similarly to systemic vasculitis with GI manifestations of abdominal pain, nausea, vomiting, and bleeding. In contrast, SOV often presents with normal inflammatory and autoimmune markers[1,3-6]. GI SOV is diagnosed radiographically or incidentally on surgical specimens. Up to 26% of SOV cases may progress to a systemic process, thereby at least six months of follow-up is required to exclude systemic involvement[1,2,7]. Single organ hepatic artery vasculitis is rare, reported only in case reports[7,8]. Herein, we discussed a case of isolated hepatic artery vasculitis presenting as dyspepsia, eight days following the second dose of the Pfizer-BioNTech coronavirus disease 2019 (COVID-19) vaccine.

CASE PRESENTATION
Chief complaints
A 50-year-old woman presented to the emergency department with recurrent abdominal pain following the second dose of the Pfizer-BioNTech COVID-19 vaccine.

History of present illness
The patient developed two days of diffuse abdominal pain, chills, and emesis without diarrhea or fever, eight days following her COVID-19 vaccination. The patient had tolerated the first COVID-19 vaccine dose six weeks beforehand with no side-effects. The patient had no changes to her bowel movements, no sick contacts, and no toxic ingestions including alcohol, raw fish, or undercooked meats. There were no symptoms of an upper respiratory tract infection. The autoimmune review of systems was negative. The patient did not use herbal or over-the-counter supplements and is a lifelong non-smoker. 
She presented to the emergency department following two days of symptoms and was diagnosed with dyspepsia and received a prescription of pantoprazole 40mg once daily by mouth. Her pain improved transiently, but she represented one week later with sudden onset of sharp, epigastric pain without nausea, diarrhea, fever, rigors, or rash.

History of past illness
The patient has a history of an ectopic kidney and hypertension treated with nifedipine. Her surgical history includes a remote appendectomy. In her childhood, she had an episode of jaundice with hepatitis that had not recurred. The patient had a one-year history of non-specific intermittent lower abdominal pain with a normal computed tomographic (CT) of the abdomen performed three weeks prior to presentation.

Personal and family history
The patient denied any family history of inflammatory and autoimmune disorders.

Physical examination
On examination, the patient was afebrile with a blood pressure of 174/90, heart rate of 87 beats per minute, and oxygen saturation in room air of 97% with 18 breaths per minute. She had right-sided abdominal tenderness without rigidity, guarding or rebound tenderness with a negative murphy’s sign. The cardiorespiratory exam was normal. There were no features of joint swelling or rash.

Laboratory examinations
Blood work revealed an elevated C-reactive protein (CRP) at 19 mg/L (normal < 4.8 mg/L), Alkaline phosphatase 150 U/L (normal 30-105 U/L) and gamma-glutamyl transferase at 45 U/L (normal < 43 U/L). The rest of the liver enzymes and bilirubin were normal: ALT 17 U/L (normal 5-45 U/L), AST 40 U/L (normal 10-40 U/L), Lipase 41 U/L (normal < 55 U/L), and total Bilirubin 7 umol/L (normal < 20 umol/L). A complete blood count was normal with an international normalized ratio of 0.9 (normal 0.9-1.2). Metabolic investigations showed a normal lactate dehydrogenase, thyroid-stimulating hormone 1.61 mU/L (normal 0.32-5.04 mU/L), albumin 49 g/L (normal 35-48 g/L), normal renal function and electrolytes. Infectious work-up with urine analysis, screening serology for human immunodeficiency virus, Hepatitis B and C, and Heliobacter pylori were negative. COVID-19 polymerase chain reaction nasopharyngeal swab was negative.

Imaging examinations
Initial imaging with an abdominal doppler ultrasound revealed a prominence of the vessels at the porta hepatis with possible hepatic artery wall thickening. A computed tomography (CT) image of the abdomen, obtained on the same day, revealed interval development of a thick rind of soft tissue thickening surrounding the hepatic artery with severely focal distal narrowing and beaded intrahepatic arterial branches. These findings were new from her normal CT scan three weeks prior and were radiographically consistent with hepatic artery vasculitis (Figure 1).

FURTHER DIAGNOSTIC WORK-UP
Autoimmune workup was remarkable for an elevated immunoglobulin (Ig) panel: IgG 18.4 g/L (normal 7-16 g/L) and IgA 4.4 g/L (normal 0.7-4 g/L) were elevated; IgM was normal at 0.72 g/L (normal 0.4-2.3 g/L). The rest of the autoimmune panel was normal: antinuclear antibody 0.2 IU/ml (normal < 0.7 IU/ml), antineutrophil cytoplasmic antibodies < 0.2 U (normal < 1.0 U), undetected cryoglobulins, complement C3 1.88 g/L (normal 0.90-1.90 g/L), complement C4 0.43 g/L (normal 0.13-0.46 g/L), rheumatoid factor < 10 kU/L (normal < 12 kU/L), and negative extractable nuclear antibody panel including Sm, RNP, SS-A, SS-B, Scl-70 and Jo-1.

FINAL DIAGNOSIS
The final diagnosis of the presented case is hepatic artery vasculitis.

TREATMENT
The patient continued her pantoprazole prescription. The patient was followed clinically without immunosuppression given her stability, mild elevation in CRP, and intact liver function.

OUTCOME AND FOLLOW-UP
Her symptoms resolved spontaneously one week following her second emergency department presentation. At two-month follow-up, a repeat abdominal CT scan showed complete resolution of her vasculitis with normalization of CRP. The GGT normalized at 2 mo and Alkaline phosphatase normalized by 6 mo. Immunoglobulins remained elevated at 6-month follow-up: IgG 18.2 g/L (normal 7-16 g/L), IgA 4.61 g/L (normal 0.7-4 g/L). The patient remained clinically asymptomatic without systemic features of vasculitis.

DISCUSSION
We report a rare case of hepatic artery SOV presenting eight days after the second dose of a COVID-19 mRNA vaccine based on congruent radiographic assessment, elevated inflammatory markers and cholestatic liver enzymes.
In a ten-year study review of 130000 GI histological specimens collected from biopsies and surgical resections, only 29 (0.02%) patients with vasculitis were identified[6]. Of these 29 patients, eight had SOV in the gallbladder, small and large bowels. Notably, there were no hepatic manifestation[6]. Mali et al[7] reported a case of hepatic artery vasculitis diagnosed on imaging and without systemic involvement at six-month follow-up. In this case, inflammatory and autoimmune markers remained normal, and the patient was treated successfully with pulse steroids and tapering prednisone[7].
Interestingly, our patient’s symptoms and inflammatory markers resolved without immunosuppression, but there remains uncertainty on the natural history of SOV. The pattern of inflammatory markers in SOV remains unclear and can sometimes be normal at presentation making it a challenging diagnosis. In one case-series of eighteen patients with histologically or radiographically confirmed SOV, ten patients were treated with prednisone and three received pulse steroids. Two of the cases were managed with surgical resection[5].
In our case, given the history of hypertension, segmental arterial mediolysis (SAM), a rare non-inflammatory, non-atherosclerotic vasculopathy, characterized by lysis of the medial arterial wall layer, was considered. SAM can present similarly, often without an elevation in inflammatory markers and affecting the hepatic artery[9-11]. However SAM does not typically present with stenosis and wall thickening radiographically. Infectious causes to the patient’s presentations were considered, however, in the absence of other pertinent findings, such as diarrhea, persistent emesis, and history of toxin exposure coupled with negative viral investigations made infectious etiologies less likely. The diagnosis of SOV is supported by the characteristic radiological findings in combination with CRP and liver enzyme elevation in the absence of infectious exposure. A systemic process like vasculitis or granulomatous disease was also unlikely in our case, given the patient's continued absence of systemic symptoms at the six-month follow-up.
This case raises questions as to whether the patient’s presentation was coincidental with concomitant dyspepsia that responded to pantoprazole, or if the COVID-19 vaccine was causative or rather temporally correlated with the hepatic artery vasculitis. COVID-19 infection has been linked to the development and reactivation of autoimmune diseases.11 It is postulated that COVID-19 mRNA vaccines can act similarly to the infection through molecular mimicry[12]. Autoimmune hepatitis and systemic vasculitis cases following COVID-19 vaccines have been reported, suggesting an associated inflammatory process[13-19]. Reports on post-vaccine myocarditis and pericarditis have shown that Inflammatory responses typically occur three to four days after vaccination but this can range from hours up to 3 mo post-vaccine[20,21]. These presentations can also occur after the second vaccine dose in the absence of reactions to the first dose. Further long-term vaccination safety data is required to draw any conclusions regarding the possible gastrointestinal inflammatory effects associated with COVID-19 mRNA vaccination.

CONCLUSION
Single organ vasculitis is rare with hepatic artery involvement reported only in case reports. We outlined a case of hepatic artery vasculitis, presenting eight days following the second dose of the Pfizer-BioNTech COVID-19 vaccine. Further studies are needed to conclude the temporal association, if any, of SOV with COVID-19 vaccines. Close follow-up of SOV is required to exclude progression to systemic vasculitis. Severe cases may require treatment with immunosuppression to reduce morbidity and mortality.
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Figure Legends
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Figure 1 Axial computed tomography images showing the hepatic artery. A: Portal venous phase computed tomographic (CT) three weeks prior to emergency department visit with normal-appearing hepatic artery; B: Subsequent arterial phase CT shows a rind of soft tissue surrounding the proximal segment of the hepatic artery; C: Arterial contrast CT at two-month follow-up with complete resolution of soft tissue thickening.
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