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Introduction
Warfarin is the most widely used anticoagulant to treat 

or prevent thrombotic complications since its approval in the 
1950s. Bleeding is the most common complication of warfarin 
and the risk increases sharply with the International Normalized 
Ratio (INR).[1]

Warfarin Related Nephropathy (WRN) is a newly recognised 
disease entity and an undiagnosed complication of warfarin. It 
occurs with over anticoagulation and is associated with increased 
renal morbidity and all cause mortality.[2]

Here we report a case of WRN where warfarin was started 
on higher initial dose and was continued longer than the 
recommended duration of anticoagulation. Renal failure 
improved after cessation of the anticoagulation.

Case description
This 35 years old lady underwent trans-abdominal 

hysterectomy and salpingo-opherectomy for uterine fibroid at 
another hospital. Post operative day seven, patient started having 
pain and swelling of left lower limb. A compression ultrasound 
revealed left lower limb Deep Venous Thrombosis (DVT) and she 
was started on warfarin 7 mg per day along with heparin. Later 
heparin was stopped and warfarin was titrated according to INR 
(Table 1).

On 13th November 2016, she came to this hospital with 
hematuria and uremic symptoms (nausea, vomiting and 
decreased appetite). Her renal function tests were deranged 
with serum creatinine of 3.4 mg/dl (base line creatinine value 
was not available) and ultrasound showed normal sized kidneys 
and raised cortical echogenicity. Urine microscopy revealed 

microscopic hematuria and 1+ albuminuria. Warfarin was 
stopped, as she had already completed 6 months duration of 
anticoagulation for provoked DVT. 

Further investigations were performed to elucidate the cause 
of Acute Kidney Injury (AKI)/ Rapidly Progressive Renal Failure 
(RPRF). Autoimmune markers including antinuclear antibody, 
anti-neutrophil cytoplasmic antibody and anti-glomerular 
basement membrane antibody were negative and complements 
(C3, C4) were normal. Hepatitis B surface antigen, hepatitis C 
antibody and HIV serology were nonreactive. Hemoglobin A1c 
(HbA1c) was 6.6% (>6.5% is used for diagnosing diabetes). 

A kidney biopsy was performed, which included 16 glomeruli 
with congested capillary tuft. Many of the tubules contained 
red blood cell cast, white blood cell cast and hyaline cast. 
Moderate degree of Acute Tubular Necrosis (ATN) was noted and 
interstitial fibrosis tubular atrophy component occupied about 
15 % of core volume. There was mild diffuse interstitial lympho-
plasmacytic infiltrate admixed with occasional eosinophils. There 
was presence of hemosiderin pigment in the interstitium and 
within tubular epithelial cells indicating hemorrhage. The blood 
vessels were unremarkable. No deposition of immune complexes 
or complements was identified on direct immuno-fluorescence. 
The overall biopsy features were of pigment cast nephropathy, 
chronic tubule-interstitial nephritis and interstitial hemorrhages 
consistent with WRN (Figure 1A and 1B). The presence of 
congested glomerular capillary loops, numerous red blood cell 
casts in the tubules along with presence of hemosiderin pigment 
in the interstitium and within tubular epithelial cells signifies 
glomerular hemorrhage. 

Following withdrawal of warfarin, her creatinine started 
improving (Table 1). On November 24, on a follow up visit, 
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Table1.  INR and serum creatinine trend with warfarin dosing

Date 27/4/16 23/5 25/5 22/9 25/10 29/10 31/10 3/11 24/11

INR 1.1 1.3 1.0 1.48 2.66 2.97 2.49 1.28 -

Warfarin 7 mg 7 mg 7 mg 7 mg 5 mg 3 mg 3 mg stopped -

Creatinine - - - - - - - 3.4 1.3
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creatinine was improved to 1.3 mg/dl and no red blood cells 
(RBCs) were detected on urine microscopy.
Discussion

WRN is an important differential diagnosis in the evaluation 
of AKI/RPRF in patients on warfarin therapy, especially in the 
presence of over anti-coagulation and microscopic hematuria. 
Our patient was started on higher initial dose of warfarin and 
anticoagulation was continued longer than the recommended 
duration, which precipitated WRN, however INR value never 
increased above 3.

WRN was initially described in patients receiving supra-
therapeutic doses of warfarin having a distinct pattern of 
glomerular hemorrhage on renal biopsy. Currently WRN is 
defined as AKI in the setting of an INR of > 3.0, excluding other 
obvious etiologies.

In 2009, Brodsky et al. was first to describe this entity and 
presented a case series of nine patients of unexplained AKI 
associated with supra-therapeutic INRs in patients on warfarin.
[3] Kidney biopsy was done in every patient and revealed acute 
tubular injury, glomerular hemorrhage and renal tubular 
obstruction by RBC cast. Bodsky et al. again undertook a 
retrospective analysis of the administrative records of 15,258 
patients who initiated warfarin therapy between January 2005 
and 2008 at the Ohio State University Medical Center. WRN 
occurred in 20.5% of the entire cohort, 33.0% of the Chronic 
Kidney Disease (CKD) cohort, and 16.5 % of the non-CKD cohort. 
One-year mortality was 31.1% in patients with WRN versus 18.9 
% in patients without.[2]

The similar kind of nephropathy can occur in any form of 
over-anticoagulation and the term Anticoagulation Related 
Nephropathy (ARN) has been proposed after recent reports of 
AKI with unexplained glomerular hemorrhage associated with 
over-anticoagulation with dabigatran.[4-6], However, a recent 
retrospective study of a large Asian cohort found that Dabigatran 
was associated with a reduced risk of AKI compared with 
warfarin in atrial fibrillation patients with or without a history 
of kidney disease.[7]

Predisposing Factors and Incidence

Studied showed that the major risk factor for WRN is CKD, as 

these patients may be prone to over anticoagulation as spend less 
time within the target range, required more frequent adjustments 
and had higher bleeding risk. [8] Other risk factors are advanced 
age, diabetes mellitus, hypertension, and cardiovascular disease; 
that is the risk factors of developing AKI. Our patient was 
incidentally found to have diabetes with HBA1c of 6.6%, which 
played a part in predisposition of WRN.

The incidence of WRN is difficult to estimate as the available 
data are largely from retrospective studies published and it 
appears as a common complication of warfarin. One recent 
prospective study in elderly patients showed an incidence of 
60%. [9]

Mechanism of WRN

The central mechanism for WRN is disruption of the 
glomerular filtration barrier leads to hemorrhage into Bowman’s 
space and renal tubules followed by formation of RBC casts in 
the  renal tubules, causing obstruction, ischemia, and eventual 
obliteration.[3] Other proposed mechanism is oxidative stress 
damage to tubules by RBC without a complete tubular obstruction 
can contribute WRN. CKD patients have low antioxidant enzyme 
activities, such as glutathione peroxidase and catalase, which may 
contribute to a higher risk of WRN.[8] Other possible contributing 
mechanisms are atheroembolism, interstitial nephritis, apoptosis 
of glomerular endothelial cells and direct toxic effect of warfarin 
on kidney.[8]   

Clinical Consequences and Prevention

The occurrence of WRN also increased long-term mortality 
in patients with and without CKD. Brodsky et al. reported that 
one-year mortality was 31.1% in the WRN group, 18.9% in the 
non-WRN group, with an increased risk of 65%.[2] An et al. found 
that the actual mortality rates were 42.8% with WRN compared 
with 26.3% without WRN. The increased risk was highest during 
2 years after INR 3.0, reaching 103.8% at 1 year and 91.9% at 
2 years, and it sharply declined thereafter (50.6% at 5 years).[10] 

Treatment of ARN is mainly supportive, and includes 
cessation of anticoagulation and returning the INR to a 
therapeutic range. However it is difficult in cases where long 
term anticoagulation is indicated, as stopping the drug causes 
risk of thromboembolism, but temporary withdrawal of the drug 
has resulted in improvement in renal parameters. 

Switch over to other anticoagulants may not seem to solve 
problem as WRN has also occurred in novel oral anticoagulants.
[5] However it has been proposed that low dose dabigatran might 
be associated with a lower risk of ARN than warfarin and may be 
a safer alternative.[11]

N-acetylcysteine, a potent antioxidant, has also been 
used successfully in animal models to prevent WRN.[12,13] 

Temporary interruption of anti-coagulation in conjunction 
with N-acetylcystine has been shown to halt progression of 
renal dysfunction in WRN.[14] Steroid has been tried for its anti-
inflammatory action which can occur following glomerular 
hemorrhage and tubular obstruction in the kidney.[14,15] 

Figure 1: (A)Photomicrograph showing congested glomerular capil-
lary loops and ATN (Black star) (H&E stain, x200). 
1B. Photomicrograph showing numerous RBC casts (Black arrow head) 
and hemosiderin pigment (Black arrow) within the tubular epithelial 
cells (H&E stain, x400).
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Conclusion
1. Kidney function including urine output, blood urea, 

serum creatinine and glomerular filtration rate must be 
monitored closely in patients receiving oral anticoagulants 
and the diagnosis of WRN/ARN should be considered in 
patient with unexplained AKI especially in the presence 
of over anticoagulation. 

2. Renal biopsy should always be considered where WRN is 
suspected. 

3. WRN is a serious complication with a poor renal prognosis 
and requires the development of successful therapeutic 
strategies
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