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Case Report

Background

Anticoagulant-related nephropathy (ARN), also referred to 
as warfarin-related nephropathy (WRN), is a form of acute 
kidney injury (AKI) caused by excessive anticoagulation. 
ARN has been associated with irreversible kidney damage 
and increased risk of mortality. ARN usually occurs during 
the first 4 weeks of use of anticoagulant therapy and is mostly 
seen in patients with an international normalized ratio (INR) 
of 4 and above.1 The risk of ARN may be increased in 
patients with underlying chronic kidney injury (CKD), as 
several studies have demonstrated increased incidence of 
ARN in patients with CKD compared with those without it.2 
Patients with CKD are at increased risk due to reduced renal 
elimination, increased plasma levels of anticoagulants, and 
having supratherapeutic INRs despite lower doses.

AKI has also been seen in patients with supratherapeutic 
INR without any history of underlying kidney disease, thus 
suggesting heterogeneity in presentation of ARN.1 The patho-
genesis of ARN involves glomerular hemorrhage, obstruction 
of renal tubules by red blood cell (RBC) casts, and tubular 
epithelial cell injury. Excessive anticoagulation leads to glo-
merular hemorrhage, evidenced by the presence of RBCs in 
the glomerulus and RBC casts within tubules on histopathol-
ogy.1 In this article, we describe a patient with chronic scle-
rosing IgA nephropathy who developed WRN following 
treatment of portal vein thrombosis with warfarin.

Case Report

Anticoagulation-Related Nephropathy in a Patient 
With IgA Nephropathy

A 70-year-old white male with past medical history signifi-
cant for cirrhosis secondary to nonalcoholic steatohepatitis, 
portal hypertension status post transjugular intrahepatic por-
tosystemic shunt, portal vein thrombosis on warfarin, hyper-
tension, and hypothyroidism presented to the hospital with 
chief complaint of hematuria. On admission, his blood pres-
sure was 125/57 mm Hg, heart rate was 55 beats per minute, 
and temperature was 37.5°C. Laboratory studies demon-
strated a blood urea nitrogen/creatinine ratio of 41/4.49 (base-
line ~1.38), hemoglobin 10.9 g/dL, white blood cell count 6 
K/UL, platelets 120 K/UL, and INR 8.7. Urinalysis was 
remarkable for too numerous to count RBCs, 20 to 50 white 
blood cells, large leukocyte esterase, and 3+ protein. A 
review of the sediment showed numerous RBCs and hyaline 
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Abstract
Anticoagulation-related nephropathy (ARN) is an uncommon diagnosis that should be considered in patients presenting with 
unexplained acute kidney injury (AKI) and coagulopathy. In this article, we present the case of a 70-year-old male with a 
history of cirrhosis and portal vein thrombosis on Coumadin who presented to the hospital with gross hematuria. The patient 
was diagnosed with AKI on chronic kidney disease (CKD) secondary to ARN superimposed on sclerosing IgA nephropathy. 
ARN, also known as warfarin-associated nephropathy, is an uncommon condition in which AKI from glomerular hemorrhage 
develops in a patient with an international normalized ratio greater than 3. The most common risk factor for development of 
ARN is CKD. AKI in our patient unearthed preexisting CKD due to IgA nephropathy as evidenced by the biopsy.
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casts without any dysmorphic RBCs. Renal ultrasound 
revealed right kidney measuring 12.2 cm and left kidney mea-
suring 12.6 cm with normal cortical thickness, no evidence of 
hydronephrosis, and mildly increased echogenicity bilater-
ally. Given the supratherapeutic INR and ongoing hematuria, 
warfarin was held and treatment was initiated with intrave-
nous fluids and antibiotics for possible urinary tract infection. 
Urine cultures were pending.

Secondary workup for the etiology of AKI revealed 2.8 g 
of proteinuria on a 24-hour sample and a positive antinuclear 
antibody at 1:80 dilution. Acute hepatitis panel, double-
stranded deoxyribonucleic acid, rapid plasma reagin, rheuma-
toid factor, complement levels (C3 and C4), and antineutrophil 
cytoplasmic antibody profile were all negative. Serum protein 
electrophoresis and serum immunofixation demonstrated a 
polyclonal IgA. Serum-free light chains ratio was 1:2. Urine 
cultures were consistent with pan-sensitive Escherichia coli. 
Despite conservative measures, the patient’s renal function 
continued to worsen with peak creatinine of 8.6 mg/dL, and a 
renal biopsy was performed. Light microscopy demonstrated 
sclerotic glomeruli with mesangial expansion and accumula-
tion of red cells within Bowman’s space. Tubular cross sec-
tion demonstrated RBC casts. There was no necrosis or 
crescent formation (Figure 1). Electron microscopy (EM) 
demonstrated scattered mesangial and subendothelial immune 

complex deposits staining positive for IgA. The patient was 
diagnosed with ARN superimposed on sclerosing IgA 
nephropathy. He required 5 sessions of hemodialysis prior to 
discharge. Later, his creatinine stabilized to 2.5 mg/dL and 
proteinuria improved from 2.8 g to 1.1 g at a follow-up visit 
in the clinic.

Pathology Report (August 23, 2018)

Up to 5 glomeruli, 2 of which are globally sclerotic, are 
identified per level. The glomeruli show mesangial expan-
sion. One glomerulus shows segmental sclerosis. One 
intact glomerulus shows accumulation of red cells within 
Bowman’s space. No necrosis or crescent formation is 
identified. There is mild interstitial fibrosis. Occasional 
tubular cross sections show red cell casts while other 
tubules show granular casts. Limited sampling of the vas-
culature did not reveal any abnormalities. The biopsy 
examined via immunofluorescence consists of 2 tissue 
fragments containing renal cortex. Up to 19 glomeruli 
with no globally sclerotic glomeruli are identified per 
level. IgA and C3 are identified within the glomeruli as 
listed below. By immunofluorescence, the immune com-
plexes appear to be mesangial and along the capillary 
loops. Ultrastructural evaluation reveals scattered mesan-
gial and occasional subendothelial immune complex-type 
dense deposits (Figure 2).

EM Report (August 23, 2018)

The glomeruli show mesangial expansion with segmental 
sclerosis. Ultrastructural evaluation reveals scattered mesan-
gial immune complex-type dense deposits and mesangial 
expansion. There are occasional subendothelial immune 
complex-type dense deposits. The podocytes are hypertro-
phic with diffuse foot process effacement.

Figure 1. Light microscopy of tubular lumen occlusion by 
red blood cell (RBC) accumulation within Bowman’s space and 
tubular RBC casts without necrosis or crescent formation.

Figure 2. Immunofluorescence demonstrating IgA mesangial and 
subendothelial immune complex deposits.
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Discussion

ARN should be suspected in the setting of use of anticoagu-
lation, hematuria, and unexplained AKI. It is defined as AKI 
without any obvious underlying cause, in a patient with an 
INR >3.0 and microscopic or gross hematuria. Though pre-
viously thought to be caused only by warfarin (and thus 
referred to warfarin-induced nephropathy), ARN may also 
be caused by new oral anticoagulants such as dabigatran.3 
Our report describes a case of ARN in the setting of chronic 
sclerosing IgA nephropathy.

The risk of WRN is higher in patients with underlying 
CKD, multiple risk factors for AKI, and other comorbidities. 
History of CKD is the strongest risk factor. Several mecha-
nisms of ARN-induced AKI have been proposed, including 
tubular luminal obstruction by RBC casts; direct toxicity to 
tubules from release of hemoglobin, heme, and iron; and 
ischemic and inflammatory changes leading to tubule 
destruction.4 Though ARN is a serious condition that signifi-
cantly increases patient morbidity and mortality, it remains 
underdiagnosed for several reasons. Until recently, ARN was 
thought to result only from severe degree of coagulopathy; 
however, several cases reported by Brodsky et al suggested 
that milder degree of coagulopathy could also result in AKI.5 
ARN is associated with significant morbidity and mortality, 
causing it to be underrepresented in those treated with anti-
coagulation. Additionally, due to procedural risk of bleeding, 
practitioners are hesitant to perform renal biopsies to con-
firm the diagnosis.

To our knowledge, only 4 cases of ARN in patients with 
IgA nephropathy have been reported, of which 2 patients 
were treated with dabigatran,3 one patient was treated with 
acenocoumarol,6 and only one patient was treated with war-
farin.7 IgA nephropathy leads to glomerular hemorrhage and 
macroscopic hematuria through RBC accumulation within 
the glomerulus and casts that can occlude the tubules. 
Subsequent events including interstitial hemorrhage and 
 oxidative stress on the kidney lead to the overall progression 
of ARN.4 Thrombin, which stimulates coagulation via acti-
vated vitamin K, binds and activates a series of proteinase- 
activated receptors, located in tubular endothelial cells, 
increasing endothelial permeability.8 Anticoagulant use leads 
to a decrease in thrombin and subsequent disruption of this 
endothelial layer, increasing permeability and leading to glo-
merular hemorrhage. Protein C, which is involved in the 
coagulation cascade, has also been recently shown to be 
involved in podocyte integrity.8-12 Disruption of protein C 
signaling by anticoagulants may be another potential factor 
in the pathogenesis of ARN.

Risk factors in our patient included undiagnosed IgA 
nephropathy, hypertension, coronary artery disease, and 
heart failure. Renal function was normal prior to the episode, 
with creatinine of 1.38 mg/dL. However, biopsy findings 
demonstrated that there were several indicators of chronic 
kidney damage, including mild interstitial fibrosis and 

segmental sclerosis; however, no vascular abnormalities 
such as arterial intimal thickness were found. Biopsy also 
revealed increased mesangial thickness. These findings sug-
gest that despite a normal baseline creatinine, the patient 
might have had underlying CKD, thus predisposing him to 
ARN. In addition, EM findings demonstrated podocyte 
effacement, consistent with the hypothesis that compromise 
of podocyte integrity from anticoagulant use may contribute 
to the pathogenesis of ARN.9

Treatment for ARN is largely supportive and involves 
adjusting the patient’s medications to reach a therapeutic 
INR. Warfarin was held for our patient until the INR stabi-
lized from 8.7 to 3.3. In addition, the patient’s creatinine 
gradually improved and stabilized approximately 2 months 
after the initial insult. There are limited options for treating 
ARN, and thus ideal management involves early detection 
and prevention of the disease. However, this is complicated 
by the fact that ARN remains a diagnosis of exclusion unless 
patients receive a renal biopsy, which is infrequently per-
formed due to the increased risk of bleeding. Any patient on 
anticoagulation with worsening renal function should be 
evaluated for the possibility of ARN. In addition, patients 
should have their INR monitored regularly on initiation of 
warfarin, and dose adjustments or cessation should be done 
in the event of laboratory disturbances. Further research 
regarding the pathogenesis, risk factors, and treatment of 
ARN would help diagnose this rare disorder better and pro-
vide more insight into its management. The role of steroids is 
unclear, but it was used for management in a reported case.13
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