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OBJECTIVE
Describe the incidence of VTE among patients diagnosed with AD and compare 
the risk of VTE in patients with AD to that among patients with other IMIDs and 

with non-diseased AD-matched controls

RESULTS
• Risk factors for venous thromboembolism (VTE) 

include history of VTE, surgery, cancer, extended 
immobilization, and use of oral corticosteroids or  
oral contraceptives1,2

• Traditional cardiovascular (CV) risk factors also 
associated with higher risk for VTE include advanced 
age, smoking, and obesity2,3

• Patients with rheumatoid arthritis (RA) and  
inflammatory bowel disease are also at increased  
risk of thrombotic events4–8

• However, less is known about the underlying risk 
of VTE among patients with immune-mediated skin 
conditions such as atopic dermatitis (AD)

METHODS
Study Design
• Retrospective, observational, comparative cohort study
• US data were obtained from the Optum® Clinformatics® 

Data Mart (Eden Prairie, MN), which contained 
information from commercial healthcare and  
Medicare Advantage plans from all 50 states from  
2010 through 2019

Patients
• Inclusion criteria:

 – Age ≥18 years
 – Diagnosis of AD, RA, inflammatory bowel disease 
(Crohn disease [CD] or ulcerative colitis [UC]),  
or other immune-mediated inflammatory diseases 
(IMIDs) including psoriasis, psoriatic arthritis (PsA),  
or ankylosing spondylitis (AS)

 – At least 12 months of baseline data before a 
confirmed diagnosis (or matched cohort entry date  
for controls)

 – At least 1 day of follow-up data after diagnosis
• Date of first qualifying disease diagnosis was defined 

as the cohort entry date
• For the primary analysis, patients were allowed to have 

more than 1 IMID diagnosis at baseline and could be 
included in multiple cohorts

• Non-diseased controls (no occurrence of a diagnosis 
claim for any of the above-mentioned IMIDs) were 
matched 1:1 with patients in the AD cohort by age,  
sex, and calendar time of cohort entry ±30 days

Assessments
• Primary outcome was the incidence rate of VTE per  

100 person-years (PYs), defined as
 – an inpatient hospitalization with a VTE diagnosis 
(deep vein thrombosis or pulmonary embolism)  
and length of stay ≥1 day, OR

 – an outpatient VTE diagnosis followed by initiation  
of an anticoagulant within 7 days

• Secondary outcome was the incidence rate of inpatient 
VTE (as defined above)

Data Analyses
• PYs at risk were calculated from cohort entry date  

to the date of first VTE diagnosis, disenrollment from  
a healthcare plan, death, or end of data availability 
(June 30, 2021), whichever came first

 – Calculation of PYs at risk for mutually exclusive 
cohorts in a sensitivity analysis also censored on  
a newly confirmed diagnosis of a second IMID

• Adjusted hazard ratios for VTE were determined  
using Cox proportional regression models and adjusted 
for demographic and comorbid disease factors

• Sensitivity analyses included (1) an assessment  
of VTE risk by mutually exclusive IMID diagnosis,  
(2) subgroup analysis of patients without baseline VTE 
risk factors, and (3) subgroup analysis of patients aged 
≥50 years with baseline CV risk factors
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Patients
• A total of 1,098,633 patients with AD and their matched controls were 

included in this analysis (Table 1)
 – Except those with RA, patients were on average in their early to  
mid-50s; patients with RA were a mean (SD) age of 63.6 (14.4) years

 – In all patient groups except AS, there were more women than men, 
with the greatest female majority in the AD and RA groups

 – Patients in all groups were predominantly White (≥67%), followed  
by Hispanic (6% to 13%), Black (6% to 12%), and Asian (2% to 5%)

 – Patients with AD had risk factors for VTE and CV disease at 
a prevalence that was numerically higher than the prevalence 
experienced by non-diseased AD-matched controls

Table 1. Baseline Characteristics of Patients  
With AD or Other IMIDs and Non-Diseased  

AD-Matched Controlsa

Characteristic AD RA UC CD PsO PsA AS

Non-Diseased 
AD-Matched 

Controls

Patients, n 1,098,633 382,761 121,408 98,106 274,654 60,090 25,570 1,098,633

Age, years,  
mean ± SD

54.1 ± 
18.5

63.6 ± 
14.4

56.2 ± 
18.0

52.1 ± 
18.0

56.2 ± 
16.6

56.4 ± 
14.1

54.7 ± 
16.4

54.2 ± 18.5

Pre-enrollment, 
years, mean ± SD

2.4 ± 2.1 1.7 ± 1.7 1.9 ± 1.8 1.8 ± 1.7 2.1 ± 1.9 1.8 ± 1.8 1.9 ± 1.8 1.3 ± 1.0

Female, n (%)
717,583 
(65.3)

284,280 
(74.3)

66,200 
(54.5)

55,206 
(56.2)

143,005 
(52.1)

33,056 
(55.0)

10,921 
(42.7)

717,583 
(65.3)

History of 
smoking, n (%)

83,119 
(7.6)

39,479 
(10.3)

9316 
(7.7)

11,485 
(11.7)

24,015 
(8.7)

5376 
(8.9)

2365 
(9.2)

68,757 
(6.3)

Obesity, n (%)
188,038 
(17.1)

74,464 
(19.5)

15,527 
(12.8)

11,932 
(12.2)

47,273 
(17.2)

13,125 
(21.8)

4328 
(16.9)

113,279 
(10.3)

Any risk factor  
for VTE,b n (%)

819,780 
(74.6)

343,676 
(89.8)

100,014 
(82.4)

81,778 
(83.4)

205,199 
(74.7)

52,866 
(87.9)

21,904 
(85.7)

635,989 
(57.9)

Any other CV risk 
factors,c n (%)

673,476 
(61.3)

297,425 
(77.7)

73,538 
(60.6)

53,053 
(54.1)

173,030 
(63.0)

41,045 
(68.3)

16,006 
(62.6)

540,929 
(49.2)

AD, atopic dermatitis; AS, ankylosing spondylitis; CD, Crohn disease; CV, cardiovascular; IMID, immune-mediated inflammatory disease;  
PsA, psoriatic arthritis; PsO, psoriasis; RA, rheumatoid arthritis; UC, ulcerative colitis; VTE, venous thromboembolism.
aPatients were allowed to have diagnoses of more than 1 condition at baseline and therefore could be included in multiple cohorts.
bAny risk factors for VTE included history of VTE, use of anticoagulants, extremity fractures, cardiovascular surgical procedures, musculoskeletal surgical 
procedures (including joint replacement), varicose vein, and sepsis.
cAny other CV risk factors include hypertension, type 2 diabetes, hyperlipidemia, myocardial infarction, coronary heart disease, stroke, peripheral vascular 
disease, congestive heart failure, atrial fibrillation, and ventricular fibrillation.

Incidence of VTE
• A total of 15,456 VTE events were reported among patients with  

AD during 2,113,668.9 PYs for an incidence rate (95% CI) of  
0.73 (0.72, 0.74) cases/100 PYs

 – Incidence of VTE among patients with AD was slightly higher than  
the incidence of VTE observed in non-diseased AD-matched controls

• Patients with RA, CD, or UC experienced a higher incidence rate  
of VTE than did patients with AD and other IMIDs (Figure 1)

Figure 1. Incidence Rate of VTE in Patients  
With AD or Other IMIDs and Non-Diseased  
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AD, atopic dermatitis; AS, ankylosing spondylitis; CD, Crohn disease; IMIDs, immune-mediated inflammatory diseases; PsA, psoriatic arthritis; 
PsO, psoriasis; PYs, person-years; RA, rheumatoid arthritis; UC, ulcerative colitis; VTE, venous thromboembolism.
Patients were allowed to have diagnoses of more than 1 IMID at baseline and therefore could be included in multiple cohorts. Bars represent 95% CIs.

Risk for VTE in Patients With AD
• Risk for VTE among patients with AD was highest in older patients and 

in those with a history of VTE; risk for VTE increased with increasing 
age (Figure 2)

 – Males had a higher risk for VTE than did females, and Black patients 
had a higher risk for VTE than did White patients

 – Comorbidities of malignancy (excluding non-melanoma skin cancer), 
chronic obstructive pulmonary disease, serious infection, obesity, and 
hypertension were associated with at least a 33% higher risk for VTE 
compared with the absence of these comorbidities

Patients with RA, UC, CD, PsA, or AS had a higher risk  
of VTE compared with patients with AD

CONCLUSIONS

Characterization of VTE risk among patients with AD  
may better inform treatment benefit-risk assessments  
and shared decision-making

Baseline prevalence of VTE risk factors for patients with 
AD was similar to that for patients with psoriasis and 
lower compared with patients with RA, UC, CD, PsA, or AS. 
Baseline prevalence of CV risk factors for patients with AD 
was similar to that for patients with UC or CD and lower 
compared with patients with RA

In the sensitivity analysis that excluded patients with 
underlying VTE risk factors, AD was not associated  
with an increased risk of VTE compared with non-disease 
AD-matched controls, suggesting the condition of AD is  
not associated with attributable VTE risk

Figure 3. Patients With RA, UC, CD, AS, or PsA  
Had a Higher Risk for VTE Than Patients With AD
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Adjusted Hazard Ratio (95% CI)
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UC vs AD
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AD, atopic dermatitis; AS, ankylosing spondylitis; CD, Crohn disease; CV, cardiovascular; PsA, psoriatic arthritis; PsO, psoriasis; RA, rheumatoid arthritis; 
UC, ulcerative colitis; VTE, venous thromboembolism.
Adjusted for age, sex, race, history of chronic obstructive pulmonary disease, chronic kidney disease stages 3–5, CV disease risk factors (obesity, 
hypertension, hyperlipidemia, type 2 diabetes mellitus, congestive heart failure, myocardial infarction, stroke, atrial fibrillation/flutter), alcohol abuse,  
serious infection, malignancy (excluding non-melanoma skin cancer), depression, and major surgeries.
Patients were allowed to have diagnoses of more than 1 condition at baseline and therefore could be included in multiple cohorts.

Figure 4. Patients With RA, UC, CD, AS, or PsA  
Had a Higher Relative Risk for VTE Than Patients 

With AD in the Absence of Confounding  
Baseline VTE Risk Factors

0.75 1.00 1.25 1.50 1.75 2.00 2.25
Hazard Ratio (95% CI)

AS vs AD

AD vs AD-matched Controls

PsO vs AD

PsA vs AD

RA vs AD

UC vs AD

CD vs AD 1.71 (1.47, 1.99)

1.84 (1.63, 2.09)

1.57 (1.43, 1.72)

1.45 (1.03, 2.03)

1.29 (1.01, 1.65)

0.99 (0.89, 1.09)

0.96 (0.90, 1.02)

AD, atopic dermatitis; AS, ankylosing spondylitis; CD, Crohn disease; CV, cardiovascular; PsA, psoriatic arthritis; PsO, psoriasis; RA, rheumatoid arthritis; 
UC, ulcerative colitis; VTE, venous thromboembolism.
Adjusted for age, sex, race, history of chronic obstructive pulmonary disease, chronic kidney disease stages 3–5, CV disease risk factors (obesity, 
hypertension, hyperlipidemia, type 2 diabetes mellitus, congestive heart failure, myocardial infarction, stroke, atrial fibrillation/flutter), alcohol abuse,  
serious infection, malignancy (excluding non-melanoma skin cancer), depression, and major surgeries.
Patients were allowed to have diagnoses of more than 1 condition at baseline and therefore could be included in multiple cohorts.

Relative Risk for VTE Among Patients Aged ≥50 Years With 
Baseline CV Risk Factors
• Among patients aged ≥50 years with baseline CV risk factors, the 

relative risk for VTE remained higher among those with other IMIDs 
than in patients with AD (Figure 5)

Figure 5. Patients Aged ≥50 Years With CV Risk 
Factors and With Other IMIDs Had a Higher 
Relative Risk for VTE Than Patients Aged 
≥50 Years With CV Risk Factors and AD

0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Hazard Ratio (95% CI)

AS vs AD

AD vs AD-matched Controls

PsO vs AD

PsA vs AD

RA vs AD

UC vs AD

CD vs AD 1.47 (1.39, 1.56)

1.44 (1.37, 1.51)

1.36 (1.33, 1.40)

1.24 (1.11, 1.39)

1.11 (1.02, 1.20)

0.99 (0.95, 1.04)

1.12 (1.09, 1.16)

AD, atopic dermatitis; AS, ankylosing spondylitis; CD, Crohn disease; CV, cardiovascular; PsA, psoriatic arthritis; PsO, psoriasis; RA, rheumatoid arthritis; 
UC, ulcerative colitis; VTE, venous thromboembolism.
CV risk factors included obesity, hypertension, hyperlipidemia, diabetes mellitus, myocardial infarction, coronary heart disease, stroke, peripheral vascular 
disease, congestive heart failure, atrial fibrillation/flutter, ventricular fibrillation, and current smoking.
Adjusted for age, sex, race, history of chronic obstructive pulmonary disease, chronic kidney disease stages 3–5, drug abuse, malignancy (excluding  
non-melanoma skin cancer), depression, serious infection, and musculoskeletal surgical procedures.
Patients were allowed to have diagnoses of more than 1 condition at baseline and were included in multiple cohorts.

 – Patients who used certain medications within 90 days before cohort 
entry had a higher risk for VTE than did those patients who did not 
receive any medication

Figure 2. Risk for VTE in Patients With AD  
by Baseline Characteristics
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Asian
Black

White (ref.)
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Female (ref.)

75+
65–74
45–64

18–44 (ref.)

Hazard Ratio (95% CI)

Age

1.96 (1.84, 2.08) <.0001

Race

Comorbidities/Procedures

Medication Use 90-day

3.40 (3.18, 3.63) <.0001
4.31 (4.02, 4.62) <.0001

1.09 (1.06, 1.13) <.0001

1.22 (1.17, 1.28) <.0001

Sex

0.37 (0.33, 0.42) <.0001
0.74 (0.69, 0.78) <.0001

1.37 (1.32, 1.43) <.0001
1.45 (1.39, 1.52) <.0001
1.17 (1.11, 1.24) <.0001
1.12 (1.07, 1.18) <.0001
1.24 (1.18, 1.30) <.0001
1.35 (1.30, 1.40) <.0001
1.34 (1.29, 1.40) <.0001
0.93 (0.89, 0.96) .0001
1.08 (1.03, 1.12) .0003
1.15 (1.06, 1.25) .0006
1.08 (1.03, 1.13) .0016
1.19 (1.13, 1.26) <.0001
0.87 (0.82, 0.93) <.0001
1.00 (0.85, 1.18) .982
3.52 (3.29, 3.77) <.0001
1.27 (1.12, 1.43) .0002
1.04 (0.93, 1.15) .4862
1.28 (1.22, 1.34) <.0001
1.20 (1.13, 1.28) <.0001
1.19 (1.12, 1.27) <.0001
1.36 (1.28, 1.44) <.0001

1.28 (1.22, 1.34) <.0001
1.11 (1.00, 1.23) .0491
1.10 (1.04, 1.16) .0007
1.27 (1.19, 1.36) <.0001

P value

AD, atopic dermatitis; COPD, chronic obstructive pulmonary disease; CV, cardiovascular; NMSC, non-melanoma skin cancer; NSAIDs, non-steroidal  
anti-inflammatory drugs; ref, reference; VTE, venous thromboembolism. 
aSystemic treatments included biologics and non-biologic systemic immunosuppressants. 
bError bar is shorter than the size of the symbol.

Relative Risk for VTE in Patients With Other IMIDs Compared With 
Patients With AD
• Risk for VTE was higher among patients with RA, UC, CD, AS, or PsA 

compared with patients with AD; patients with CD or UC had the highest 
risk for VTE relative to patients with AD (Figure 3)

• Patients with AD had a slightly higher risk for VTE relative to  
non-diseased AD-matched controls with an adjusted hazard ratio  
(95% CI) of 1.09 (1.06, 1.12)

• Results were similar when analysis was limited to in-patient events 
(secondary outcome) or when deep vein thrombosis and pulmonary 
embolism were analyzed separately

• Analyses of mutually exclusive IMID diagnoses also showed  
similar results

• VTE risk is increased during periods of active disease for several 
IMIDs; the observed rates of VTE may depend on the proportion  
of patients with uncontrolled disease

Relative Risk for VTE in the Absence of Confounding Baseline  
VTE Risk Factors
• Among patients without confounding baseline VTE risk factors:

 – The elevated risk for VTE persisted in patients with RA, UC, CD, AS, 
and PsA relative to patients with AD (Figure 4)

 – Risk for VTE was not markedly different for patients with AD 
compared with the non-diseased AD-matched controls, suggesting  
the condition of AD itself may not increase one’s risk for VTE

BACKGROUND


