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ABSTRACT: Aortitis results from aortic inflammation. Most frequent causes are infections and rheumatologic disorders. The authors report the case of a 33 year old, black male, with a clinical history of recent onset hypertension, presenting with recurrent abdominal pain, jaundice, fatigue, anorexia, weight loss and diarrhea. Lab workup was compatible with inflammatory anemia obstructive jaundice; abdominal imaging revealed a cephalic pancreatic globosity and an aortic thickening. Endoscopic ultrasound of the pancreatic cephalic region confirmed the mass, but pancreatic aspirate was negative for malignant cells, bacteria and mycobacterium tuberculosis. Curiously, the jaundice subsided in two days and the pancreatic globosity improved spontaneously after 3 months. Through positive PPD and IGRA, isoniazid was started presuming a latent tuberculosis. A follow-up endoscopic ultrasound revealed a severe bulbar stenosis (not previously present). Histology of stomach and duodenum showed intense eosinophilic infiltrate and multiple, non-necrotizing granulomas. New onset of abdominal cramping and bloody diarrhea determined a follow-up angio-abdominal CT confirming a diffuse thickening of the duodenal bulb, a severe thoracic and abdominal aortitis and a left renal artery stenosis. Colonoscopy, immunological profile (ECA, ANCA, IgG4), parasites in stool samples, blood and urine cultures were negative. Facing a migratory and fluctuating multisystemic disease, with an aortitis, tissular eosinophilia and non-necrotizing granulomatous signatures as major features, a parasitic origin versus large-vessel vasculitis or sarcoidosis were the main suspicions. Despite repeated negative stool screening, the patient finally passed a specimen of Ascaris lumbricoides in the stool and the symptoms, as well as the aortitis, insidiously improved.
LEARNING POINTS: To date, no report of a parasitic-related aortitis was described in humans. Infection by Ascaris lumbricoides can mimic tumours and rheumatologic disorders such as vasculitis, with multisystemic involvement. 
CASE DESCRIPTION
Aortitis is a possible presentation of vasculitis, in other words, an inflammatory aortic conditions that cannot be attributed to atherosclerosis alone 1, 2, and may have infectious and noninfectious causes (most cases). The 2012 Revised Chapel Hill Consensus Conference Nomenclature of Vasculitides recognizes two major noninfectious aortitis variants: Takayasu’s arteritis and Giant cell arteritis 1,3. However, other rheumatologic disorders have also been associated to non-infectious aortitis such as systemic lupus erythematosus, sarcoidosis, Antineutrophil cytoplasmic antibodies (ANCA) associated vasculitis and IgG4-related disease 4. A number of organisms have been associated with infectious aortitis: Salmonella, Treponema pallidum, and tuberculosis5. Viral infections (hepatitis B and C, Epstein-Barr virus, cytomegalovirus) have also been associated to vasculitis 6. Typical laboratory ﬁndings include leukocytosis, elevated C-reactive protein (CRP) and erythrocyte sedimentation rates (ESR); blood cultures fail to detect bacteria in approximately 25% of cases5. The primary imaging method for diagnosis is contrast-enhanced CT where these diseases classically show abnormalities of wall thickness, vascular diameter and wall density; additional imaging can be performed with Angiography and angio-MRI, and recently PET CT has been shown to be a helpful adjunct, by assessing inflammatory activity in blood vessels7. 
A 33 year old, black male, presented to the emergency department with a recurrent abdominal pain (left upper quadrants) which had started 6 months prior, jaundice for the past 3 weeks, anorexia, weight loss (4 Kg/6 months) and diarrhea with sporadic blood loss.
He had a personal history of hypertension recently diagnosed (low treatment compliance) and with an apparently normal secondary hypertension workup. No history of alcohol, smoking nor drug abuse, no recent travelling or close contact with animals.
On clinical examination, the patient presented with jaundice, no fever, a normal cardio-pulmonary and abdominal exam and blood pressure was 120/80mmHg.
Laboratory data revealed mild microcytic anemia (11,3 g/dL), thrombocytopenia (146 000/mm3), elevated erythrocyte sedimentation rate (61 mm/1st hour), C- reactive protein (4.4 mg/dL) and total bilirubin of 6.25 mg/dL with a conjugated bilirubin of 5.65 mg/dL as well as mildly elevated liver enzymes. Coagulation, renal function and Chest X-ray were all normal.
An abdominal CT scan showed an hepatomegaly with regular borders, splenomegaly, dilation of the principal and intrahepatic bile ducts, no gallstones visible and a pancreatic globosity (cephalic region) with augmented lymph nodes in the hepatic hilum, celiac trunk and adjacent to the head of the pancreas, as well as, a discrete aortic thickening. Further study with an abdominal MRI confirmed intra hepatic bile ducts and common bile duct ectasia (≈10 mm), marked globosity of the pancreatic head and proximal portion of body and multiple abdominal lymph nodes (fig-1). 
Endoscopic ultrasound with cytological and bacteriological exams of the pancreatic head and lymph node were negative for malignant cells, bacteria and Mycobacterium tuberculosis. A subsequent colonoscopy was performed but inconclusive (bad intestinal preparation), with normal biopsies.
Immunological profile was negative for ANA, dsDNA, ENA, AMA, ASMA, anti-LKM, ECA, ANCA, IgG4 – 91.2 mg/dL (3.0 -201 mg/dL), normal complement and immunoglobulins levels. HIV and HCV, HBV, VDRL, HSV, CMV, EBV, Borrelia serology were also negative. Tumor marker CA 19-9 was not elevated. Stool samples for microbiologic culture, cysts and parasite eggs examination, Giardia lamblia, Clostridium toxin identification, blood and urine cultures, myelogram with myeloculture were negative, as well.
Curiously, the jaundice subsided in two days and the abdominal pain improved. 
However a positive PPD and IGRA tests, an elevated serum ADA (41.40 UI/L, cut off 4.80 - 23.10 UI/L), although unspecific, led to the conclusion of a probable latent tuberculosis infection and the patient started treatment with isoniazid a month later. 
Pancreatic globosity also improved spontaneously after 3 months. A four month follow-up Endoscopic ultrasound revealed a marked reduction in the duodenum diameter with an unsurpassable bulbar stenosis, not described before, clinically asymptomatic, with persisting pancreatic head heterogeneity. These new findings suggested a probable pancreatic tumour with duodenum invasion but mucosal biopsy didn’t reveal cancer tissue, instead there was an intense eosinophilic inflammatory infiltrate, and non-necrotizing granulomas with negative Ziehl-Nielsen coloration (Fig-2).
The patient remained in follow-up and treatment with isoniazid. Four months later, new onset of bloody diarrhea and a disseminated cutaneous reaction in the upper and lower limbs, with pustular lesions and subcutaneous nodules, painless and non-pruritic (Fig-3), admitted to be a secondary reaction to isoniazid (confirmed in skin biopsy), determined that treatment was promptly discontinued and spontaneous remission of these lesions was verified.


A follow-up abdominal angio-CT scan performed at that time revealed new data, namely a left renal artery stenosis, involving more than 50% of the vascular diameter and an aortic thickening, lower thoracic and abdominal, compatible with an aortitis (Fig-4). Other features, duodenum thickening and abdominal lymph nodes remained unchanged. Consistent improvement of the pancreatic globosity was confirmed. The patient was then submitted to an Upper Endoscopy showing a deformed and ulcerated pylorus and bulb deformation. Mucosal biopsy had, once again, intense eosinophilic inflammatory infiltrate and the presence of non-necrotizing granulomas.
A multidisciplinary meeting (Internal Medicine, Infectious disease, Gastroenterology, Radiology, Pathology) was held concluding that we were facing an eosinophilic granulomatous disease with vascular involvement, with insidious, migrating and fluctuating behavior involving the pancreas, biliary tract, stomach, duodenum, lymph nodes, aorta and renal artery. It was decided to collect blood samples for serologic parasite screening as well as, daily stool samples, for 7 days, for parasitic workup and start empirically albendazole with ivermectin. After 7 days, if these results were negative, then corticosteroids should be started, considering an autoimmune disorder such as sarcoidosis or large-vessel vasculitis. Lymphoproliferative disease was also considered, but exploratory laparoscopy was deferred. After 7 days of albendazole with ivermectin and at the first day of corticosteroids (1g methylprednisolone IV pulse) the patient spontaneously eliminated a parasite in the stool (Fig-5). Serologic panel for parasites finally revealed a positive result for Ascaris lumbricoides. 
An Ascaris lumbricoides infection with multisystemic involvement including vasculitis and secondary hypertension due to infectious aortitis and renal artery stenosis was admitted.
Corticosteroids were later reinitiated and tapered, due to worsening renal stenosis (90%), with improvement of the aortic thickening. The renal artery stenosis was corrected by stenting and allowed the patient to halt hypertension medication. 

DISCUSSION 
Multiple different parasite infections of all parasitic divisions are occasionally associated with rheumatic syndromes, such as reactive arthritis and spondyloarthropathy, inflammatory or infectious myositis, and reactive or infectious vasculitis 8. Although parasite infections are frequent, vasculitis and aortitis related to parasitosis is very rare, this may be the consequence of direct parasite implication in the vascular wall, or secondary to immune response, such cases have been reported for example in toxoplasmosis, strongyliasis, amibiasis, leishmaniosis and toxocarosis 9. Chauhan, described in 1990 a case of Ascaris lumbricoides associated to Churg-Strauss Syndrome, in a 55 year old man 10. 
However, aortitis associated to parasitic infection has rarely been reported in the literature, with scarce cases in cattle in Iraq 11. PubMed thorough search revealed no case report of aortitis associated to Ascaris lumbricoides, neither parasitic-related aortitis was described in humans.
Ascaris lumbricoides is the most frequent parasitosis in the world 9, 12. Adult worms may live in the gut for 6-18 months, where they can cause bowel obstruction13, migrate into the appendix, hepatobiliary system, or pancreatic ducts and cause appendicitis, biliary colic, cholangitis, cholecystitis, hepatic abscesses and acute pancreatitis14. The histologic hallmark of parasitic diseases is mostly granulomatous inflammation 15. 
In a global world, where travelling is most frequent, probably the prevalence of these disorders will increase in developed countries.
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IMAGE CAPTION
Fig- 1: Abdominal MRI with marked globosity of the pancreatic head and proximal portion of body 
Fig-2: Bulbar biopsy showing non necrotizing granuloma with an intense eosinophilic inflammatory infiltrate
Fig-3: Cutaneous reaction to isoniazid in the right lower limb, with pustular lesions and subcutaneous nodules
Fig-4: Contrast enhanced CT abdominal scan with a left renal artery stenosis and aortitis.
Fig-5: Adult Ascaris lumbricoides

