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Abstract
Atheroembolic renal disease is an uncommon cause of acute kidney injury (AKI) caused by 

renal artery occlusion due to cholesterol crystals. It is multisystemic, affecting the kidneys, skin, 
gastrointestinal system and brain. In some cases, it can mimic anti-neutrophilic cytoplasmic antibody 
(ANCA) vasculitis due to the presence of these autoantibodies. 

We present the case of a 66-year-old man with cardiovascular risk factors and chronic kidney 
disease who suffered kidney function deterioration one month after abdominal aortic aneurysm 
repair with an endovascular graft. On physical exam, he had violaceous discoloration of the toes 
and livedo reticularis. Tests showed the presence of ANCA and peripheral eosinophilia. A kidney 
biopsy confirmed acute interstitial nephritis, which supported the diagnosis of atheroembolic renal 
disease. Steroid treatment improved his kidney function, with a favorable outcome. 

This case underlines the importance of differentiating atheroembolic renal disease from ANCA-
associated vasculitides through a careful differential diagnosis. (Acta Med Colomb 2024; 49. DOI: 
https://doi.org/10.36104/amc.2024.3677).
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cAsE PrEsEntAtion

Introduction
Atheroembolic renal disease is one cause of acute kidney 

injury (AKI) and acute kidney disease (AKD), secondary 
to the occlusion of arteries, arterioles and renal glomerular 
capillaries by cholesterol crystals derived from atheromatous 
plaques in the aorta and its main branches (1). This mate-
rial can be dislodged following an intravascular procedure 
or with anticoagulation (2). Atheroemboli typically affect 
the kidneys, skin, gastrointestinal system and brain, and 
therefore are considered to be a multisystemic disease (3). 

This syndrome is one of the small vessel vasculitis mim-
ickers (4), as it can cause livedo reticularis, purpura, nodules, 
blue finger syndrome, ischemia, AKI and uncontrolled 
hypertension (HTN), as well as constitutional symptoms 
and elevated inflammatory markers (5, 6). Laboratory tests 
show anemia, thrombocytopenia, eosinophilia, elevated 
C-reactive protein (CRP) and erythrocyte sedimentation 
rate (ESR), proteinuria and eosinophiluria (5, 6). Positive 
antineutrophil cytoplasmic antibodies (ANCAs) have also 
been reported, which makes the differential diagnosis even 
more difficult (7, 8).    

We present the case of a man who debuted with AKD, 
blue finger syndrome, peripheral eosinophilia and refractory 

HTN due to acute interstitial nephritis secondary to a renal 
atheroembolism with positive ANCAs as a small vessel 
vasculitis mimicker. 

Case description
We present the case of a 66-year-old man with a history 

of smoking, HTN, prediabetes, obesity, knee osteoarthritis, 
dyslipidemia, nonobstructive nephrolithiasis, and stage 
3Ax chronic kidney disease (CKD), with a baseline cre-
atinine of 1.5 mg/dL and an estimated glomerular filtra-
tion rate (eGFR) using the CKD-EPI formula of 48 mL/
min/1.73 m2. He also had an infrarenal abdominal aortic 
aneurysm with progressive growth to more than 5 cm in 
diameter. Therefore, in January 2023, he underwent aneu-
rysm correction with a stent graft, during which complex 
aortic atheromatosis was found. He was treated compre-
hensively with aspirin, clopidogrel, atorvastatin, losartan, 
empagliflozin and acetaminophen. 

One month later, he was hospitalized at Hospital Pablo 
Tobón Uribe due to accelerated deterioration of his kidney 
function found on ambulatory visits over the previous four 
weeks: an initial creatinine of 1.5 mg/dL, progressively ris-
ing to 4.5 mg/dL on hospital admission. On admission, his 
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blood pressure was 170/100 mmHg, and the rest of his vital 
signs were within normal limits. In a review of systems, he 
reported a 10 kg unintentional weight loss over the previ-
ous month, asthenia, weakness, hyporexia, choluria and 
nocturia. On physical exam, he had a purple tinge on the 
soles and pads of the toes of both feet, along with livedo 
reticularis (Figure 1). An Acute Disease Quality Initiative 
(ADQI 3) AKD diagnosis was explored. Possible pre and 
post-renal etiologies were ruled out, and it was therefore 
considered to be intrinsic (parenchymal) AKD. 

A renal ultrasound showed normal-sized kidneys with 
no structural abnormalities. A urinalysis reported a den-
sity of 1.010, proteins at 75 mg/dL, and sediment with 
10 leukocytes per high-power field, with no bacteria. 
Complementary lab tests (Table 1) were remarkable for 
the significant positivity of ANCAs measured by ELISA, 
both myeloperoxidase (MPO) and proteinase 3 (PR3), 
along with peripheral eosinophilia. Due to the diagnostic 
uncertainty between tubulointerstitial nephritis (TIN) and 
the possibility of rapidly progressive glomerulonephritis 
(RPGN), a kidney biopsy was taken, which confirmed TIN 
with associated acute tubular damage, and ruled out RPGN 
(Figure 2). Within the clinical context, this finding was 
interpreted as secondary to a renal atheroembolism, which 
explained the positive ANCAs, peripheral eosinophilia, 
cutaneous findings and TIN. The cholesterol emboli could 
not be found in the sample examined. 

The patient was treated with methylprednisolone pulses 
followed by oral prednisolone for six weeks, with which 
his kidney function partially improved without the need 
for dialysis, with a final follow-up creatinine of 2.7 mg/
dL (in February 2024). 

Discussion
Atheroembolic renal disease occurs in patients with 

systemic atherosclerosis and cardiovascular risk factors (1). 
An incidence of 1.1-4.5% (9) has been reported, and it is 
estimated to account for 5-10% of AKI cases (10). Aortic 
atherosclerosis must exist for this condition to develop, and 
this occurs when there is acute stress leading to the rupture 
of atherosclerotic plaque releasing the inflammatory core. 
This is mainly iatrogenic, associated with vascular proce-
dures, anticoagulation or thrombolysis (3). 

Once in the bloodstream, cholesterol microcrystals 
obstruct the arterial microcirculation and cause endothelial 
inflammation with neutrophilic, eosinophilic, and mono-
nuclear infiltration and the formation of giant cells; this 
triggers microthromboses and arterial obstruction that leads 
to ischemia (11). Histologically, cholesterol crystals can be 
found in the lumen of arcuate and interlobular arteries, with 
ischemic glomerular and interstitial changes (1). Kidney 
function may be acutely, subacutely or chronically affected 
(12). The acute form generally occurs one week after the 
causal event and is associated with gastrointestinal and 
cutaneous involvement (1). The kidney prognosis varies; 

Figure 1. Purplish toes and distal plantar area of both feet. 

Table 1. Laboratory tests on admission.

Laboratory test Result Reference value
Hgb 11.7 g/dL 13-17 g/dL
ESR 87 mm/h 0-20 mm/h
Leukocytes 12,550 mm3 4,500-10,000 mm3

Eosinophils 1,283 mm3 0-1,500 mm3

Creatinine 4.5 mg/dL 0.6-1.1 mg/dL
Urea nitrogen 88 mg/dL 8.4 – 25.7 mg/dL
Urinalysis Density 1.010

75 mg/dL of protein 

10 leukocytes per HPF 

5 erythrocytes per HPF

No protein, 2 eryth-

rocytes per HPF, 5 

leukocytes per HPF

ANA Negative Negative
Anti-Ro antibodies 3.5 U 0-20 U
Anti-La antibodies 8.2 U 0-20U
Anti-Sm antibodies 3.8 U 0-20 U
Anti-RNP antibodies 2.6 U 0-20 U

C3 118 mg/dL 82-185 mg/dL
C4 45 mg/dL 15-53 mg/dL
Anticardiolipin IgG 17.85 GPL units 0-15 GPL U
Anticardiolipin IgM 5.11 MPL units 0-12.5 MPL U
B2GP IgG 2.91 U 0-20 U

B2GP IgM 11.56 U 0-20 U
Lupus anticoagulant Negative 1.2 seconds (negative)
MPO-ANCAs 33 U/L 0-20 U/L
PR3-ANCAs 69.7 U/L 0-20 U/L
Protein electrophoresis Normal Normal
Immunoglobulin count Normal Normal
HIV, VDRL, hepatitis B, 

hepatitis C

Negative Negative

Hgb: hemoglobin, ESR: erythrocyte sedimentation rate, HPF: high-power field, ANA: 
antinuclear antibodies, ENA: extractable nuclear antigen antibodies, C3: C3 complement 
fraction, C4: C4 complement fraction, IgG: immunoglobulin G, IgM: immunoglobulin 
M, B2GP: beta 2 glycoprotein, MPO-ANCAs: antimyeloperoxidase antineutrophil 
cytoplasmic antibodies, PR3-ANCAs: antiproteinase 3 antineutrophil cytoplasmic 
antibodies, HIV: human immunodeficiency virus, VDRL: Venereal Disease Research 
Laboratory. U: units
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Figure 2. A: interstitium showing edema; there is mononuclear inflammatory infiltrate with diffuse lymphocytes and lymphocyte exocytosis to the tubular epithelium. Hematoxylin-eosin, original 
magnification, X400. B: This picture shows a greater degree of tubular damage, with lumen dilation, cellular flattening and sloughing of some epithelial cells; there are diffuse lymphocytes in 
the interstitium. Hematoxylin-eosin, original magnifiaction, X400. C: This picture shows a large glomerulus, with ample Bowman’s space, without hypercellularity. Several small caliber arte-
ries, with no cholesterol emboli in the biopsied arteries. Masson’s trichrome, original magnification, X200. D: Although the glomeruli are enlarged (glomerulomegaly) they do not have specific 
abnormalities, the immunofluorescence is negative, and the podocytes and basal membranes had normal characteristics. Hematoxylin-eosin, original magnification, X400. 

thologies like infections, ulcerative colitis, systemic lupus 
erythematosus, rheumatoid arthritis, drug use, poisons and 
renal atheroembolism (4, 7, 8, 16, 17). 

In the patient we have presented, the acute-subacute 
kidney function deterioration, along with weight loss, 
eosinophilia, purplish feet and positive ANCAs suggested 
small vessel vasculitis. However, the kidney biopsy ruled 
out this diagnosis and, together with the clinical picture and 
history of abdominal aortic aneurysm repair, established the 
diagnosis of renal atheroembolic disease with associated 
TIN and acute tubular damage. 

The literature reports few cases of renal atheroembo-
lism as an imitator of ANCA vasculitis. Sugimoto T et al. 
reported the case of a 75-year-old man who developed 
cholesterol embolism syndrome after coronary bypass, 
with palpable purpura, purplish feet, eosinophilia, AKI 
that required renal replacement therapy (RRT), and posi-
tive MPO-ANCAs that improved with steroids (18). This 
resembled the case we have reported in its signs and 

28-61% of acute and subacute patients require dialysis, 
with recovery in 20-30% of cases (1).  

Cutaneous involvement is the most common extrarenal 
manifestation, in up to 88% of cases (13). The lesions typi-
cally include foot cyanosis with pain and coolness to touch, 
which may progress to ulcers, gangrene and amputation, 
along with livedo reticularis (1). There may also be fever, 
weight loss, myalgia, and headache, reflecting systemic 
involvement (3, 10, 11). Laboratory findings include ane-
mia, leukocytosis, thrombocytopenia and elevated CRP 
and ESR, along with eosinophilia, which may be found 
in up to 80% of cases, helping to establish the diagnosis 
(1, 14). All of these signs and symptoms and laboratory 
findings, together with the acute-subacute kidney function 
deterioration, make renal atheroembolic disease a mimic of 
small vessel vasculitis (2, 4) considering that it can present 
with positive ANCAs (7, 8, 12, 15). ANCAs are essential 
for diagnosing systemic small vessel vasculitides (16); 
however, they are not specific and may occur in other pa-
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symptoms, history of arterial manipulation, eosinophilia 
and positive ANCAs. 

Zhang J et al. (8) published the case of a 69-year-old 
man who developed cholesterol embolism syndrome 
spontaneously secondary to atherosclerosis of the femoral 
and popliteal arteries. This patient presented with foot 
cyanosis, necrosis and gangrene, AKI requiring RRT, 
refractory HTN, elevated inflammatory markers, eosino-
philia and PR3-ANCAs which improved with steroids, 
cyclophosphamide, aspirin, atorvastatin, clopidogrel and 
cilostazol. This case is similar to ours as far as signs and 
symptoms, laboratory findings and the presence of anti-
PRS, mimicking ANCA vasculitis. It differs in the lack of 
arterial manipulation, the need for RRT and treatment with 
immunosuppressants. 

Maeshima E, et al (19) described the case of a 50-year-
old man who developed a fever, HTN, AKI, ulcers on both 
feet, elevated inflammatory markers and positive PR3 and 
MPO ANCAs following cardiac catheterization and thoracic 
aortic aneurysm repair. His final diagnosis was cholesterol 
embolism syndrome, arrived at through a skin biopsy, which 
improved with steroids and cyclophosphamide. This report 
resembles ours in the history of arterial interventionism, the 
clinical picture and positive PR3 and MPO ANCAs. 

In our case, the acute kidney function deterioration, 
HTN, elevated inflammatory reactants and purplish feet, 
together with positive ANCAs, led to an initial suspicion 
of small vessel vasculitis. However, the biopsy, which 
did show these findings, along with signs of interstitial 
nephritis and the clinical picture and history of abdomi-
nal aortic aneurysm repair, led to the diagnosis of renal 
atheroembolic disease mimicking ANCA vasculitis. The 
patient’s kidney function was stabilized with supportive 
medical management, control of cardiovascular risk fac-
tors, steroids and restriction of nephrotoxic substances, 
without the need for dialysis, and the patient ended up with 
stage 4 kidney disease. 
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