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BACKGROUND
◆ Haematuria in atrial fi brillation (AF) patients taking oral anticoagulants (OACs) is  
 usually viewed as less serious than intracranial and gastrointestinal bleeding.1

◆ It is speculated that haematuria may result from renal excretion of active new   
 oral anticoagulants (NOACs) causing a direct anticoagulating effect in the    
 urinary tract.2,3

◆ Vitamin K antagonists (VKAs) such as warfarin, on the other hand, undergo   
 hepatic metabolism and may pose lower risk of haematuria.4

◆ This large registry study investigated whether NOACs more likely cause    
 haematuria compared with VKAs.

PURPOSE
◆ To assess whether there is any difference in the incidence rate of haematuria in  
 AF patients taking NOACs versus VKAs using data from the GARFIELD-AF registry.

METHODS
◆ GARFIELD-AF is an international prospective registry of nonvalvular AF patients  
 with at least one additional risk factor for stroke, followed for at least 2 years.5

◆ Macroscopic haematuria was identifi ed by local investigators. Event rates were  
 estimated by Poisson model. Adjusted hazard ratio (HR) for haematuria    
 between treatment groups was calculated using overlap-weighted Cox model  
 including a range of patient demographics and clinical parameters as variables.

◆ Only the fi rst haematuria occurrence was considered.

◆ Patients who were not treated with either VKAs or NOACs were excluded.

RESULTS
◆ Among a registry population of 34,926 patients 24,079 were anticoagulated and  
 24,061 had available follow-up data.

◆ Baseline characteristics were evenly balanced between the VKAs and NOACs  
 subgroups, except a somewhat higher proportion of VKA patients than NOAC  
 patients received concomitant antiplatelet therapy.

◆ Rate of haematuria was similar between the two groups: VKAs, 115/12,307   
 cases (0.9% over study period; 0.55 [95% confi dence  interval (CI), 0.46–0.65]   
 per 100 patient-years); NOACs, 119/11,754 cases (1.0% over study period;   
 0.49 [95% CI, 0.41–0.59] per 100 patient-years).

◆ Over 2 years cumulatively, adjusted HR for haematuria in NOAC group versus  
 VKA was 0.85 (95% CI, 0.63–1.15; p=0.29). Most haematuria cases (94.2%) were  
 minor or clinically relevant non-major bleeds, occurring at a similar rate in both  
 subgroups. Major bleeds were very rare.

◆ Treatment discontinuation due to haematuria was observed in 25 of 234 patients  
 (10.7%) on any OAC; most of these cases (80.0%) discontinued for at least 
 30 days.

◆ No intervention was necessary in two thirds haematuria cases (65.2%); 
 surgical procedures were performed in only 8.3%. No haematuria-related   
 deaths were observed.
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CONCLUSIONS
◆ The incidence and severity of haematuria were not increased in AF patients  
 taking NOACs versus VKAs.

◆ Haematuria may occur in approximately one in 100 AF patients on 
 long-term OACs therapy and is usually non-serious.

Table 1. Baseline characteristics by anticoagulant treatment

Risk factor combinations NOAC 
(n=12,307)

VKA 
(n=11,754)

Sex male, n (%) 6907 (56.1) 6370 (54.2)

Age, median (IQR), years 72.0 (64.0; 79.0) 71.0 (64.0; 78.0)

Prior bleeding 234 (1.9) 188 (1.6)

Diabetes mellitus 2644 (21.5) 2998 (25.5)

Moderate-to-severe CKD 1186 (10.0) 1418 (12.8)

Concomitant AP, n (%) 2026 (16.5) 2716 (23.1)

CHA2DS2-VASc score, median (IQR) 3.0 (2.0; 4.0) 3.0 (2.0; 4.0)

HAS-BLED score, median (IQR)1 1.0 (1.0; 2.0) 1.0 (1.0; 2.0)

1Risk factor “labile INR” not included in HAS-BLED score because not collected at baseline; therefore 
maximum HAS-BLED score at baseline=8 points (not 9).

NOAC=new oral anticoagulant, VKA=vitamin K antagonist, OAC=oral anticoagulant, 
IQR=interquartile range, CKD=chronic kidney disease, AP=antiplatelet.

Table 2. Characteristics of bleeding events in patients who developed 
haematuria over 2 years stratifi ed by treatment at baseline

Characteristic, n (%) All haematuria patients 
(n=234)

Treatment at baseline

NOAC 
(n=115)

VKA 
(n=119)

Severity of bleed

Minor 128 (57.1) 66 (61.1) 62 (53.4)

Non-major clinically relevant 83 (37.1) 36 (33.3) 47 (40.5)

Major 13 (5.8) 6 (5.6) 7 (6.0)

Bleeding precipitant

Spontaneous 194 (89.8) 96 (91.4) 98 (88.3)

Trauma (non-surgical) 11 (5.1) 3 (2.9) 8 (7.2)

Non-cardiac surgery 11 (5.1) 6 (5.7) 5 (4.5)

Intervention required

No 150 (65.2) 76 (67.9) 74 (62.7)

Medical 61 (26.5) 28 (25.0) 33 (28.0)

Surgical 19 (8.3) 8 (7.1) 11 (9.3)

Transfusions required

No 225 (97.4) 109 (97.3) 116 (97.5)

Yes 6 (2.6) 3 (2.7) 3 (2.5)

Outcome of bleed

Resolved 194 (90.2) 92 (86.8) 102 (93.6)

Ongoing 21 (9.8) 14 (13.2) 7 (6.4)

Patient died 0 (0.0) 0 (0.0) 0 (0.0)

NOAC=new oral anticoagulant, VKA=vitamin K antagonist.

Figure 1. Flowchart of patients’ disposition throughout the study

Figure 2. Adjusted curves of events stratifi ed by oral anticoagulant 
therapy at baseline and hazard ratio (HR) for haematuria on NOAC 
versus VKA (reference) over 2 years

Table 3. Follow-up in 25 patients1 who discontinued OAC therapy due 
to haematuria

Variable No. patients (%)

Duration of discontinuation

<30 days 5 (20.0)

≥30 days 20 (80.0)

Treatment after discontinuation

AP alone 9 (36.0)

None 16 (64.0)

1NOAC, n = 16 (13.9%); VKA, n = 9 (7.6%); no statistical power to detect difference between groups 
(p = 0.1159).

OAC=oral anticoagulant, AP=antiplatelet.

1Cohorts 3 to 5 included because earlier cohorts 1 and 2 were enrolled before NOACs became 
widely available.

OAC=oral anticoagulant, NOAC=new oral anticoagulant, VKA=vitamin K antagonist.
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NOAC=new oral anticoagulant, VKA=vitamin K antagonist, HR=hazard ratio, CI=confi dence interval.




