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Figure 1. Cumulative risk for AF at selected index ages for men
and women, with death free of AF considered a competing
event. Lifetime risk for a given index age is cumulative risk
through age 94 years.

Lloyd-Jones DM et al. Circulation 2004; 110: 1042 - 1046 North of England {5
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AF Is Associated with Serious Events in Different
Vascular Territories!

Event No. of patients (%)
(n=3,298)

Stroke* 151 (4.6%)

Vascular death 177 (5.4%)

Transient ischemic attack 30 (0.9%)

Peripheral thromboembolism 26 (0.8%)

Myocardial infarction 46 (1.4%)

Data from meta-analysis of randomized controlled trials in patients with AF!

*Fatal or at least moderately disabling. !Taylor FC et al. BMJ 2001; 322: 321-326. North of England
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Rationale behind AF screening

Common condition
Frequently asymptomatic or little symptoms

Grave consequences 1f undetected:

— Thrombo-embolic disease
— Tachycardia induced cardiomyopathy

Effective treatment 1s available

Test 1s acceptable and non invasive

North of England
Cardiovascular Network



Secular Trends in Incidence of Atrial Fibrillation in Olmsted County, Minnesota,
1980 to 2000, and Implications on the Projections for Future Prevalence

TABLE 1. Baseline Characteristics of Incident AF Stratified by Calendar-Year of AF Diagnosis

Calendar-Year of AF Diagnosis

Overall  1980-1984  1985-1989  1990-1994  1995-2000
Variable (n=4618)  (n=826) (n=938)  (=1209)  (n=1645) P

Age, y 731+144 729+145 728+141 730+147 734+143  0.07
<55 477 (10) 90 (11) 89 (9.5) 137 (11) 161(98) 028
55-64 543(12) 100 (12) 114 (12) 132 (11) 197 (12) 0.93
65-74 1118(24) 187 (23) 260 (28) 204 (24) 377 (23) 0.23
75-84 1514(33)  284(34) 289 (31) 389 (32) 552 (34) 0.86
=85 966 (21) 165 (20) 186 (20) 257 (21) 358(22)  <0.05

Men 2365(51) 412 (50) 469 (50) 629 (52) 855 (52) 0.08

BMI, kg/m? 271+62  258+53  262+55  272+63  28.0+66  <0.0001

Systolic blood pressure, mm Hg 138+21 137+22 143+21 14020 135+19  <0.0001

Diastolic blood pressure, mm Hg 78+11 78+11 80+10 79+11 75+11  <0.0001

Total cholesterol, mg/dL 200+49 212+56 207+52 199+47 192+45  <0.0001

Triglycerides, mg/dL 135+140  150+351  126+89 133+93 138+83 0.90

Paroxysmal AF 3428(74) 590 (71) 701 (75) 891 (74) 1246 (76)  <0.01

Silent AF 1152(25)  218(26) 237 (25) 316 (26) 381 (23) 0.06

Miyasaka Y et al. Circulation 2006; 114: 119- 126 North of England [/
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Long-term risk of recurrent atrial fibrillation as
documented by an implantable monitoring device:
Implications for optimal patient care
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Figure 2. Cumulative incidence of detection of any atrial fibrillation recurrence by electrocardiographic recording during follow-up (FU) (solid line) versus
information from the implanted device (dashed line). n = number of patients at risk.
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Newly Diagnosed Atrial Fibrillation and Acute Stroke
The Framingham Study

Table 1. Distribution of Sex, Age, and Stroke Subtype in 1135 Stroke Subjects Associated With AF

Prior AF ( AF on Admission|AF After Admission

No. g9 LI] JE

0, men 37 48 6l
Age range, v (median) 44-97 (75) 63-94 (82) 66-84 (72)
stroke subtype, ischemic/hemorrhagic 86/3 20/1 5/0
AF indicates atrial fibrillation.
Lin HJ et al. Stroke. 1995:26:1527-1530 North of England 7
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Projected Number of Adults With Atrial Fibrillation in the US Between 1995 and 2050
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Go, A. S. et al. JAMA 2001;285:2370-2375. North of England 75
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Prevalence of Atrial Fibrillation in Durham and Darlington - QOF 2008/09
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Prevalence of diagnosed Atrial Fibrillation
stratified by Age and Sex

124
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01 02 = | |
0 | — -
<55 55-59 60-64 65-69 70-74 75-79 80-84 >85
No.
Women 530 310 566 896 1498 1572 1291 1132
Men 1259 634 934 1426 1907 1886 1374 759
Age, y

Go, A. S. et al. JAMA 2001;285:2370-2375
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What’s the true prevalence at present?

North of England [\'/7&3
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Secular Trends in Incidence of Atrial Fibrillation in Olmsted County,
Minnesota, 1980 to 2000.
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Projected number of persons with AF in the United States between 2000 and 2050,
assuming no further increase in age-adjusted AF incidence (solid curve) and assuming a
continued increase in incidence rate as evident in 1980 to 2000 (dotted curve).

Miyasaka Y et al. Circulation 2006; 114: 119- 126 North of England 75
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Prevalence, incidence and lifetime risk of atrial fibrillation:
the Rotterdam study

Table 2 Prevalence with 95% Cl of AF at baseline by gender and age. The Rotterdam Study 1990-93 (n = 6808)

Age group (years)  All Men Women

n Cases  Cases/n® n Cases  Cases/n® n Cases  Cases/n®

1161 8 0.7 (0.4-1.4) 485 4 0.8 (0.3-2.1) 676 4 0.6 (0.2-1.5)

1411 24 1.7 (1.2-2.5) 620 16 2.6 (1.6-3.4) 791 8 1.0 (0.5-2.0)

1291 51 4.0 (3.0-5.2) 597 31 2.2 (3.7-7.3) 694 20 2.9 (1.9-4.4)

1130 68 6.0 (4.8-7.6) 464 32 6.9 (5.0-9.6) 666 36 5.4 (4.1-7.0)
855 77 9.0(7.3-11.1) 330 43 13.0 (9.8-17.1) 525 34 6.5 (4.7-8.9)
533 72 13.5 (10.9-16.7) 164 25 15.2 (10.5-21.5) 369 47 12.7 (9.7-16.5)
427 76 17.8 (14.5-21.7) 95 17 17.9 (11.5-26.8) 332 58 17.5 (13.8-21.9)

6808 376 5.5(5.0-6.1) 2590 165 6.0 (5.0-7.0) 4053 206 5.1 (4.5-5.8)

“Denotes % (95% Cl).

After 6.9 years mean follow up: prevalence 8.3%

Heeringa J. Eur Heart J 2006; 27: 949 - 953 North of England
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Screening versus routine practice in detection of atrial
fibrillation in patients aged 65 or over: SAFE

Table 3 | Prevalence and detection rate of new cases by age at start of study and sex. Figures are numbers (percentages)

Men Women

Group 65-74 75-84 285 65-74 75-84 285 Total
Baseline prevalence
Control 74/1216(6.1)  84/703(11.9)  25/156 (16.0)  44/1378(3.2) 106/1050(10.1) 56/420(13.3) 389/4923(7.9)
Opportunistic 70/1304 (5.4) 63/650(9.7) 24[148 (16.2) 48/1448 (3.3) 91/1005 (9.1) 44375 (11.7)  340/4930 (6.9)
Systematic 69/1318(5.2) 67/647 (10.4) 15/154 (9.7) 68/1391 (4.9) 70/1022 (6.8) 50/396 (12.6) 339/4928 (6.9)
12 month prevalence /\
Control 81/1213 (6.7) 91/699(13.0) 27/151 (17.9) 55/1377 (4.0) 122/1044(11.7) 60/418(14.4) 436/4907 (8.9)
Opportunistic 90/1303(6.9)  77/647(11.9)  28/148 (18.9)  59/1443 (41) 109/1001(10.9) 52/373(13.9)  415/491p (8.4)
Systematic 90/1312(6.9)  82/643(12.8)  23/154 (14.9)  77/1387 (5.6)  88/1012(8.7) 53/398(13.5)  413/490§ (8.4)
12 month new case detection \./
Control 7/1139(0.6) 7/6151(1.1) 2/126 (1.6) 11/1333 (0.8) 16/938 (1.7) 4/362(1.1) 47/4513 (1.0)
Opportunistic 20/1233(1.6) 14/584 (2.4) 4/124 (3.2) 11/1395 (0.8) 18/910 (2.0) 8/329(2.4) 75/4575 (1.6)
Systematic 21/1243 (1.7) 15/576 (2.6) 8/139 (5.8) 9/1319(0.7) 18/942(1.9) 3/343(0.9) 74/4562 (1.6)

Fitzmaurice, D. A et al. BMJ 2007;335:383 North of England [\Y/753
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Distribution of practices and participants through stages of study

Practices entolled (n=50) |

{

Cluster randomisation I

|
t {

Enrolment

]
%= Intervention practices (n=25) Control practices (n=25):
% 2  Total eligible population aged 265=23 187 Total eligible population aged 265<21 786
52 (range 90-2726/practice) (range 149-2496/practice)
H :
E, Random sampled population
g cluster size (82-440)
= '
§ Individual randomisation |
= 1
ZE { {
£ 2 Systematic arm: ! Opportunistic arm: Control arm:
3 E 4933 patients allocatedtototal . 4933 patients allocated to Cluster size: 136-200,
! - population systematic arm ] opportunistic screening arm average 197
- ! 1 -
g Excluded by Excluded by I
< practices (h=500) practices (n=195) |
Invited for electro. Notes flagged (n=4738) Patients allocated to
cardiography (n=4433} Pulses recorded (n=3278) control arm (n=4936)
a Electrocardiography Electrocardiography
=2 performed (n=2357) performed (n=238)
Known cases of atrial Known cases of atrial
fibirillation at baseline fibrillation at baseline
(n=339) (n=340)
Case notes unavallable for Case notes unavailable for Patlents’ notes unavailable
analysis (n=32) analysis (n=18} for analysis (n=34)
'2 New cases detected New cases detected New cases detected
> (n=74, range 0-8, (n=75, range 0-8, (n=a7, range 0-5,
! average 2.96/cluster) average 3.0/cluster) average 1.88/cluster)

Fitzmaurice, D. A et al. BMJ 2007;335:383

North of England /s &Y
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Manual pulse palpation

Table 3. The test characteristics of clinical pulse assessment by the nurses in those systematically screened using different thresholds to
define an abnormal pulse rhythm. Values are percentages (n = 1099) (95% confidence intervals).

Threshold of nurse pulse assessment

Percentage with

Percentage with

Percentage with

any irregularity frequent or continuous continuous

n (95% Cl) n irregularity (95% CI) n irregularity (95% CI)
Sensitivity 61/67 91 (82-97) 48/67 72 (59-82) 36/67 54 (41-66)
Specificity 767/1032 972/1032 94 (93-96) 1009/1032 98 (97-99)
Positive predictive value 61/326 19 (15-23) 48/108 44 (35-54) 36/59 61 (47-73)
Negative predictive value 767/773 99 (98-100) 972/991 98 (97-99) 1009/1040 97 (96-98)
Positive likelihood ratio - 3.6 (3.14.0 - 12 (9.2-16) - 24 (15-38)

Negative likelihood ratio - 0.12 (0.06-0.26)

- 0.30 (0.28-0.32)

- 0.47 (0.36-0.62)

Morgan S, Mant D. BJGP 2002; 52: 373 -380

Sudlow M et al. BMJ 1998;317:327-328: 93% + sensitivity

North of England [\'; 53
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Screening versus routine practice in detection of atrial
fibrillation in patients aged 65 or over: SAFE

Table 2| New cases of atrial fibrillation (AF) by trial arm identified in case notes 12 months after baseline

Newly identified

Group Patients Baseline AF Missing notes Denominator cases New case detection %
Contral 4936 389 34 4513 47 1.04
Intervention:
Total 9866 679 50 9137 149 1.63
Opportunistic* 4933 340 18 4575 75 1.64
Systematic* 4933 339 32 4562 74 1.62

*Subsets of total intervention population.

Fitzmaurice, D. A et al. BMJ 2007;335:383 North of England [\Y753
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Choice of screening mode

* Systematic screening
e Opportunistic screening
— Flu clinic

— Flagging
— Chronic disease management

North of England [\Y; 5
Cardiov

ascular Network



Flagging records

Flu clinic

Chronic disease template

Advantages

Simple
High population coverage
Allows multiple pulse checks

Simple
Fast

Simple
Good population coverage

Disadvantages

Entire health care team needs
to take part

Limited population coverage
One pulse check
Increases stress of flu clinic

Not everyone uses templates
Limited opportunities for
pulse checks

North of England

Cardiovascular Network



AF screening in ‘flu-clinics’

Annual invitation 1n autumn

Target population:
— Patients aged 65 years +

— Patients with chronic conditions
High take up rate

Dedicated clinics with high turnover

North of England
Cardiov.

ascular Network



l COLCHESTER PRACTICE BASED

COMMISSIONING GROUP

Partners in the development of efficient,
accessible, high quality patient services

Detecting AF at Flu Vaccination:

The most cost-effective activity in the NHS?

Dr. Shane Gordon

Associate Medical Director, NHS East of England




Undiagnosed AF

QoF Prevalences

« AF
— National 1.2%
— North East Essex 1.6% average (up to 4.8% in

some practices)
« Stroke

— National 1.6%

— North East Essex 1.7% (up to 4% in some
practices)

shane.gordon@nhs.net 24




Attends for Flh
Vaccination

ver 657

No > Vaccination &

No know

Pulse
palpation
& Vaccination

Irregular

discharge
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Investigations
+/- treatment
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Outcomes %

37/43 practices in N E Essex Signed up to
LES

« 34,201 patients screened in 6 weeks
— 3154 Patients found with irregular pulse
(9.2%)
— 189 Patients found with AF (0.55%)

— 342 Patients found with other Arrhythmias
(0.99%) including 2 in Complete H. Block!

shane.gordon@nhs.net 11



Cost-Benefit Analysis Q

Outlay = £68,402k Diagnhoses = 189
Cost per diagnosis = £362

Strokes prevented next year = 5 @ £44k
Annual cost saving (recurrent) = £220k

Return on investment = 322%

shane.gordon@nhs.net 18



AF screening by ‘tflagging’
patient records

North of England [\'; 53
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Whinfield Surgery AF screening programme

Consultation  Summary  Guidelines  Add  List  View Window  Help J e E » | 4% Workflow Intray = |\Uf

FIddiR(d|C|Fad+ N DD K eE|.. 09 F
Il Copy of Copy of Initial Yiew 4 -|O]x
& Inita] Fiter [ GMS13 | Frablems | FLU ;
""" 1 Problems ) Appointrments | Patient Select | Patient Detailz | Consultations ¥ Journal | Filkered List | Sumn tex
----- |r.l 108 Conzultation — 1. [ 296799
""" 2 g llrges  dverse ||| Dot | Deserlen 2. [ Record #243. 11 inequler pulse or H2631.1 |-
#-€) 12 Recalk and Reviews 26/05/09 B3 Sample sent to lab. for best fhe esnibe U, (AW " oot putke guiarp ;
..... Patient Preference HS Abdaminal pain almast one week of upper abd pain rad. te back. Slight naused Reg bowel mat =
' . ne endemesz, mild, no guarding or rebound, no mass, not jaundice Op
b B4 Medical His RUG tend Id d bound tjaundiced T 36.0 pad
Ical Histary prob. GB. get bloods: and U/S, counzelled about alarm spmpt.
- & 33 Therapy & LACTULOSE soln 3.1-3.7g/5ml Supply [ 500 ) mis 1ML TWICE DAILY
S@ 33 'E'fBS‘%"et_ e & CODEINE PHOSPHATE tabs 15mg Supply [ 23 ) tabletis) TAKE ONE 4 TIMES/DAY WHEN REQUIRED
@ 10l Hamina ';?” nengs & CEFALEXIN caps 500mg Supply [ 15 ] capsulels] TAKE OME CAPSULE THREE TIMES & Dav
Etm 11 h:};“g”ﬁ’ﬁ'::;i:i 07/10/08 & AGRIPPAL vaccine Supply [ 1] 0.5ml pre-filed syings A5 DIRECTED JB
[]--% B3 All Test Rasults @J FLU Stage: O Given Routine Measure Due 071042003 consent no o 2 dizcuzzed admin via pgd MT
_____ I 23/09/08  H. Dressing of wound almost healed scab now come away rev 1 week o sos 4 SON
& Mew Registration Exam i
@ well Person Clinic 1640908 Hi Dregzing of wound zcab loogening but not ready for lifting, redresed primapore -reviesw 1wk, 4 A
,,,,, - ; 09/09/08 M. Dressing of wound vitualy healed small pin prick in middle of thick zcab diy dressing applied she will change Friday rev Tuss pt 4 SOM
@ HP Interventions i
— haz dressings
& p 8‘.1 Elderly ) 02/09/08  H. Dressing of wound almast healed small open area in middle of wound redressed with Mepitel and pad rev 1 week or sos 4
----- R Dizease Registers ! . ) .
A Asthma 26408508 Hi Dressing of wcuilmd continues to heal redressed as before rew 1 week or s0s a3 Mepitel can be left for 7 week, and wound 4
: progreszing we
""" # Diabetes _ . # Mepitel zoft silicone wound dressing Scm e« 10cm [MOLMLYCKE] Supply [ 5 ] dressing(z] JEB
N I " L AW H_I,lpertension _'IJ 2240808 Hi Dressing of wound slow healing continues cleaned and redrezsed with Mepitel and pad rev Tues or sos 4 SOM
19/08/08 Hi Drezzing of wound redreszed with mepitel, reports improving, has f/up appts 4 A
-% @ O E | 15/08/08 Hi Dressing of wound waund continues ta heal well, much improved since | last saw it Reminder of zcab fram top wound removed. 3 AL
3 Allergy Status not recorded Scab around the existing wound litting, but left in tact. Redressed with mepitel, pad and tubifast.
12/08/08  H. Dressing of wound slow healing continues wound shallower and smaller cleaned and redressed with Mepitel and pad rev Friar 4 SOM
Add Allergy i
=08
. Add No Allrgy . na/08/08  H. Dressing of wound redressed with Mepitel and pad rev Tues or sos 4
@ Health promotion ! . i . } . .
Clinical information missing 05/08/08 Hi Dressing of wound slow healing continues redrezzed with mepitel and pad rev Fri 4
E45 crm Supply (500 ) g pump  APPLY A5 MEEDED JB
) Current Recalls '4 PRY
@ Immunisations Due in Ne.. 010808 Hi Dregzing of wound continues o improve redreszed with Mepitel and pad rev [Tues or soz 4 SOM
Puliomyelitis 15t 13/06/1325 o/d & Dreszit sterle dress pk meddge glo [RICHARDSON] Supply [ 10 ] pack JB
Tetanus 13t 130641925 o/d & Tubifast blue line elast vizcoze stock 7.5cm [MOLNLYCKE] Supply [ 1) 3 metre pack[s)
& Mepitel soft silicone wound dressing Scmes 10cm [MOLMLYCKE] Supply [ 5] dressingls]
29/07/08 Hi Dressing of wound slow healing continues redreszed with Mepitel and pad rev Fri or gos 4 SON -

North of England Y753

Cardiovascular Network



Percentages
100 by b D
——
16%

g0 4

ey National AF
™ Prevalence in 2008:

1.3%
20
0
1983 2008 2033
under 16 m16-64 65-54 W35 and over

Whinfield Surgery: patients aged 65 and over = 16%

Whinfield Surgery AF prevalence 2008 = 1.32%
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Opportunistic computer prompted screening 5/08 — 5/09

1883 patients aged 65 years and older

1569 patients: pulse palpation

207 patients found with irregular pulse

130 patients with irregular pulse and no known AF

99 patients had ECGs

36 patients diagnosed with previously unknown AF ( +19)

North of England [\Y; 5
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Key Facts

83.3% screened opportunistically
13% with 1rregular pulse

6.3% had ECGs

36% had AF on ECG

Number needed to screen 43

Change in prevalence 1.32 -> 1.82%
Prevalence of 65ys and older: 10.9%

North of England
Cardiovascular Network



AF screening using chronic
disease management templates

Known risk factors for atrial fibrillation

Chronic disease management systems
* Recall
* Regular review in dedicated clinic

* Use of disease management templates
NHS Health Check
Good population coverage
Lack of pulse check on many templates
Lol NHS

ascular Network



Development of a risk score for atrial fibrillation
(Framingham Heart Study): a community-based cohort study

= - frut P L L
L] ] =] [ L] ]
| ] ] | | |

10 -year risk of atrial Aibrillation (%)

L
|

ol

Age (years) G0 70 70 70 70 70 70

PR interval (ms) 160 160 200 200 200 200 200
Body-mass index (kg/m?) 25 25 25 35 35 3t 35
Systolic BP (mm Hg) 120 120 120 120 160 160 160
Hypertension treatment Mo Mo Mo Mo Mo Yies Yfies
Heart failure or mummur Mo Mo Mo Mo Mo Mo Yies

Figure 1: Comparison of the risk of atrial fibrillation in 10 years by sex calculated from associated risk factors
withthe risk equation

Schnabel RB et al. Lancer 2009; 373: 739-45 oA of Edglans NHS



Chronic kidney disease and prevalent atrial fibrillation:
The Chronic Renal Insufficiency Cohort (CRIC)

Table Il. Prevalence ot AF byeGFR, age, sex, and race/ethnicity

AF
N = 3267 n "Q) P value

All population 3267 602 (18.4%)

eGFR (mL/[min 1.73 m?)) 0010
<45 1795 367 (20.4%)
1472 235(16.0%)

<.0001
239 19 (7.9%)
398 49 (12.3%)

958 162 (16.9%)
1217 254 (2] 0%)

455 116 (25.5%)

1775 324 (18.3%)
1492 278 (18.6%)

Race/ethnicity
Non-Hispanic white 1627 273 (16.8%)
Non-Hispanic black 1640 329 (20.1%)

Soliman EZ et al. Am Heart J2010; 159: 1102-1107 Novth of Eagiand NHS



Obesity and the Risk of New-Onset Atrial Fibrillation

Flgure. Kaplan-Meiler Curves Showing Cumulative Hazards of Developing Atrial Fibrillation
(AF) In Men and Women, by Baseline Body Mass Index Category

Q
3

Men

o
n

— Obesa
— Overweight
-—-— Normal

o
(=)

w
<
G
=
0
:

(=)
B

No. &t Rsk
Obese 413

Overweight 1216
Noma 755

4 6 B 10 12 14 16
Years
380 3% 280 238

1143 1023 808 76
698 6id 557 482

Probabiity of AF

Women

464 444 397 345 289
808 852 776 696 614
1536 1476 1384 1282 1180

Hortzontal axls represents time since the baseline examination. Body mass index categorles were as follows:

normal, <25.0; overwelght, 25.0 to <30.0; and obese, =30.0.

Wang TJ et al. JAMA 2004; 292: 2471-2477
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AF screening in chronic disease
management / health promotion

v'Hypertension
v'Heart failure
v'CHD

v'Stroke
v'Diabetes
v'CKD

v'Over 75 checks

v"COPD / Asthma

v'Weight management
v'NHS Health Check

=)

> 90% target
population
coverage

North of England [\Y; 5
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NHS

Interim report: National Priority Project

County Durham and Darlington
Community Health Services

Percentage Of Patients In Practices With AF
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Conclusion

Current QOF AF prevalence 1s a gross
underestimation.

Mode of screening is irrelevant.
Coverage counts!

Requires little resources
Requires virtually no training
It really works

It 1s cost effective
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Thank you.

Questions: AndreasWolff(@nhs.net
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