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15 Priority Neurological Conditions

. Epilepsy
- Multiple Sclerosis
. Dementia
. Injuries
. Spinal cord injuries
. Traumatic brain injuries
- Neuromuscular diseases

. Amyotrophic lateral
sclerosis

- Muscular dystrophy

. Congenital disorders

. Spina bifida
- Hydrocephalus (adult onse
also)

. Cerebral palsy

. Movement disorders

- Tourette syndrome

. Dystonia

- Huntington disease

- Par ki nsonos

. Brain Tumour
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Objectives

1. To perform systematic reviews on the internatiol
Incidence and prevalence of all of the priority
neurological conditions identified by PHAC and|
NHCC.

2. To summarize and make recommendations as l
best ascertainment sources for surveillance pu
for each of the priority conditions.

3. To develop an inventory of existing neurologica

registries in Canada and other developed count
/




STUDY RESULTS




the NHCC

Objective 1

o perform international systematic reviews
the incidence and prevalence of all of the pr
neurological conditions identified by PHAC ¢
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Caveats and Challenges of Providing Single Estimates

- Differenyears afata

- Different world regions
- Different settings (e.g. long term care institutions vs. communi
- Different sources of ascertainment

. Different diagnostic criteria

- Different age groups included

- Variables stratified differently from one study to the next

. Adjusted estimates vs. unadjusted estimates
- Need for double checking (even after already reviewed by 2

- Overwhelmingmount afata for some of the conditions
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of Incidence and Prevalence for each Conditions

- age categories often very different from one study to the next

investigatord)still ongoing for a few conditions

/
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Objective 1. Systematic Reviews of Incidence and Prevalence

Condition Total # # Abstracts # Articles
Abstracts | Selected Full Tex{ Included
Review
ALS (Motor Neuron Disease) 1,909 108 28
Brain Tumors 10,263 241 54
Cerebral Palsy 1,521 91 56
Dementia 16,066 707 177
Dystonia 724 49 16
Epilepsy 13,252 442 202
Huntington s Disease 485 82 20
Hydrocephalus 1289 137 48
Multiple Sclerosis 3,933 491 182
Muscular Dystrophy 1,104 167 31
Parkinsons Disease 4,219 219 134
Spina Bifida 3,336 742 170
Spinal Cord Injury 2,717 202 42
Tourette Syndrome 746 53 31
Traumatic Brain Injury 3,602 167 69
TOTAL 65,655 3,898 1,260 .




Epilepsy




Epilepsy Prevalencéy, 0.5 to 0.9%

Study No. Studies Prevalence (%) 95%=Cl |=Squared
Aftica 14 — 8.63 [5.90;12.62) 987
Asia 30 —S 495 [4.05 6.050 978
Europe 24 -+ 457 [4.22,494) 866
North America 14 : 6.80 [4.99 9.27] 99.1
South America 11 —_—t 9.34 [6.96;12.53) 96.2

I I | I I I
0 2 4 6 8 10

Prevalence of Active Epilepsy per 1,000




Study Incidence 95% CI
Africa

Kaiser (1998) 215.00 [157.76;293.01]
Pooled Totals 215.00 [157.76; 293.01]

Heterogeneity: I-squared=NaN%, Q=0, df=0, p=1

Europe

Adelow (2009) 19.54  [18.02; 21.19]
Christensen (2007) 83.35 [82.45; 84.25]
Heaney (2002) 5173 [44.88; 59.63]
Olafsson (2005) 33.33  [29.73; 37.36]
Oun (2003) 3540 [28.47; 44.01]
Shackleton (1997) 60.00 [55.31; 65.09]
Pooled Totals 42.63 [ 24.56; 73.97]

Heterogeneity: I-squared=99.7%, Q=1581.7, df=5, p<0.0001

North America

Annegers (1999) 35.50  [30.87; 40.82]
Benn (2008) 15.15  [12.20; 18.81]
Pooled Totals 2329 [10.11; 53.85]

Heterogeneity: I-squared=97.6%, Q=42, df=1, p<0.0001

South America
Villaran (2009) 16245 [73.03; 361.35]
Pooled Totals 162.45 [73.03; 361.35]

Heterogeneity: I-squared=NaN%, Q=0, df=0, p=1

Pooled Totals 49.06 [ 31.42; 76.58]

Heterogeneity: I-squared=99.5%, Q=1978.8, df=9, p<0.0001

<

Lk
.

Epilepsy Incidence
— 49 per 100,000
person years

Higher in developing
countries

I
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Incidence of Epilepsy per 100,000 Person Years
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Resultsd Canadian Epilepsy Studies

. 7 Canadian prevalence studies

. Most based on self report (health sd&/egs)g
administrative data

No Canadian validation

of epilepsy selfreport

. Prevalence ranges from!
. 5.26.0 per 1,000 in Canada
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Prevalence of MS in the Americas:
studies published 19852011

. 31 studies with 12 from

Canada only 1 national
(CCHS)

Larger circles: national ¢
provincial/ state studies

. Smaller circles: county c
city studies

Most recent studies have

prevalence exceeding 1/5(

Prevalence (/100,000) @0-50 @51-100 @101-150  151-200 "~ 201-250 @ 251-300 @>300
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MS Prevalenced Africa, Asia, Australia and New Zealand

‘A = “\ .- '. T
4 ' \s-‘. " 5; m s

N,
- SRR Canada wedtudied by comparison to other regiong, with J,

- 51-100/100,000

higher prevalence -

- >100/100,000

Figure 1. MS Prevalence in Africa, Asia, Australia, and New Zealand
Smaller circles represent studies conducted in a single city; larger circles represent studies conducted in a province,

territory, or country. /
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Incidence of MS&

the Americas

- Far fewer incidence
studies than prevalence
studies

. Most conducted In
Canada

. Most regions
understudied with respe
to incidence & prevalen

Incidence {/100,000) @ 0-2.00  2.01-4.00 = 4.01-6.00 @ 6.01—8.00 @ >8.00
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Dementias (n=178 studies)

Dementia Number of Studies Pooled Prevalencel Studies | Pooled Incidence
Type Studies Overall | Included in | per 1000 (95% CI) Included in| per 1000 (95% CI
(Unadjusted)| (Incl. in MA) Analyses [Range of Analyses [Range of
[Total] Estimates] Estimates]
Dementia 109 78 69.4 (53.989.3) 7 86.5 (56.4132.6)
[123] [0.9¢ 676.8] [8.7¢ 232.0]
Alzheime@ 75 35 46.0 (32.964.3) 6 54.4 (23.1128.3)
Disease [86] [3.8¢ 352.0] [12.3¢ 126.1]
Vascular 53 27 18.4 (11.629.0) 4 33.6 (14.677.5)
Dementia [62] [2.5¢ 294.34] [14.4¢ 95.0]
Frontotem
poral [14] [0.3¢ 31.04]
Dementia
Dementia
with Lewy [10] [0.6¢ 49.92]
Bodies

- /




K(Adjusted studies only)

Study Prevalence 95% ClI
Molero (2007) 55+ 7420 [ 64.44; 85.44]
Fish (2008) 657185 52.00 [42.46; 63.69]
Gureje (2006) 65+ 101.00 [86.22; 118.31]
Jhoo (2008) 65+ 62.00 [46.27; 83.08]
L1 i br egueR (2@D8) 65+ 63.00 [50.77; 78.18]
L1 i br égueR (@D8) 65+ 42.00 [33.78; 52.21]
L1 i br egueR (@D8) 65+ 26.00 [17.58; 38.45]
Suh (2002) 65794 71.36  [57.29; 88.88]
Kim (2003) 65+ 74.48  [60.48; 91.72]
Canadian Study of Health and Aging W orking Group (1994) 65+ 42.00 [38.13; 46.25]
Sahadevan (2008) 50+ 12.60 [10.97; 14.47]
DiCarl o (2000) 657 98 55.00 [47.51; 63.68]
Canadian Study of Health and Aging W orking Group (1994) 65+ 80.00 [75.64; 84.61]
Matthews (2002) 65+ 617.00 [530.43; 717.70]
Canadian Study of Health and Aging W orking Group (1994) 65+ 568.98 [542.52;596.73]
Pooled Totals 72.12 [ 36.84; 141.21]
Heterogenei ty: |Tsquared=99.8%, Q=6526, df=14, p<0.0001

Dementla Prevalence

~6% in the communit

y

>67% In institutions
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Adjusted Prevalence of Dementia per 1,000




Study

Molero (2007) 55+
Fish (2008)
Jhoo (2008) 65+

Lee (2002) 65+

Suh (2002) 651914

6571 84

Sahadevan (2008) 50+
Zheni Xin (2005) 55+

Pooled Totals

Heterogenei t y: IlTsquared=99. 8%, Q=5034,

\_ (Adjusted studies only)

Canadian Study of Health and Aging W orking Group (1994) 65+

Canadian Study of Health and Aging W orking Group (1994) 65+

Canadian Study of Health and Aging W orking Group (1994) 65+

Alzheimers Disease Prevalence

Prevalence

36.70
14.00
48.00
60.00
43.39
27.00

6.50
3.50
51.00

366.92

30.69

p<o0.

™~

95% Cl

[29.95; 44.97] &
[ 9.66; 20.29] I
[33.94; 67.88] -
[ 45.96; 78.33] -
[3261; 57.75] @
[ 24.00; 30.37] -

»
5 ~4% in the community

[ 5.32; 7.94] W :
[ 3.07, 3.99] W !
[47.56; 54.60] ®

[341.64; 394.08] -
B —

' _~ 0 - - - .
(1097 8590 < 37% In Institutiony

0001
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Adjusted Prevalence of AD per 1,000 /
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Vascular Dementia Prevalence

Study Prevalence 95% ClI
Molero (2007) 55+ 18.70 [14.08; 24.83] =
Fish (2008) 65190 14.00  [9.90; 19.80] @&
Jhoo (2008) 65+ 10.00 [4.20; 23.80] -
Lee (2002) 65+ 22.00 [10.37; 46.67] -#—
Suh (2002) 651914 25.07 [17.15; 36.65] -
Canadian Study of Health and Aging W orking Group (1994) 65+ 7.00 [5.57; 8.80] I
’ . =
; ~2% in the community
Sahadevan (2008) 50+ 560 [4.49; 6.98] W
Zheni Xin (2005) 55+ 1.10 [0.92; 1.32] m:
Canadian Study of Health and Aging W orking Group (1994) 65+ 15.00 [13.09; 17.19] I
s
Canadian Study of Health and Aging Working Group (1994) 65+ 115.01 [97.90; 135.12] —&—
E —
. ~12% In Institution
Pooled Totals 12.66 [4.76; 33.63] ’
Heterogenei ty: I 1Tsquared=99.4%, Q=1505.1, df=9, p<0.0001 :

. . 0 50 100 150 200 250 300 350
k (AdJUSted StUdIeS Only) Adjusted Prevalence of VaD per 1,000 /




LewyBody Dementia

- Relatively few studies available
. No Canadian data

. Incidence

- 1.1- 1.4 per 1000 persgears among those 65+ in the
community

. Prevalence

- More variable but among studies focusing or6throse 60
the community, the reported rate is between 0.27 and 5.¢
1000




FrontotemporalDementia

- Relatively few studies available
. No Canadian data

. Affects relatively younger individuals and more variab
diagnostic criteria (i.e., determining whether it Is prese

- Incidence: 0.04.1 per 1000 persgars (higher rates in

Institutions) among those 30 and up

- Prevalence: 0.2.6 per 1000 among those 65+ in the

community

a

/




Canadian Studies of Dementia

A 10 Canadian Studies I*I
i 7 Included In metaalysis

™~

i 7 studies using Canadian Study of Health & Agir

(5 included in metnalysis)

A 8for Canada overall (CSHA and CCHS), 2 for Mar

A Prevalence ranging from 38 to 215 per 1000 pers¢

)

)

A Incidence ranging from 3.4 to 25.3 per 1000 persc

/




Spinal Cord Injury
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Study

Gur (2005)

Ide (1993)

Karacan (2000)
Karamehmetoglu (1997)
Karamehmetoglu (1995)
Lan (1993)

Otom (1997)

Shingu (1994)
O'Connor (2002)

Hagen (2010)
Silberstein (1995)

van Asbeck (2000)
Buechner (2000)

Price (1994)

Warren (1995)

Woodruff (1994)

Burke {2001)

Dryden (2005)

Johnson (1997)

Surkin (2000)

Pooled Totals

estimates of SCI.

100,000 people

Continent

Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Australia
Europe
Europe
Europe
MNorth America
MNorth America
North America
MNorth America
MNorth America
MNorth America
MNorth America

MNorth America

Incidence

12.34
28.69
12.69
20.80
16.98
06.09
17.98
40.23
14.50
18.48
28.00
12.15
56.00
39.84
82.80
25.00
25.20
43.50
44.89
786.75

28.25

Heterogeneity: I-squared=98.7%, Q=1453.9, di=19, p<0.00071

95% ClI

[ 9.45;
[22.03;
[11.70;
[17.74;
[13.54:
[36.11;
[12.16;
[39.12;
[12.86;
[ 9.86;
[20.47; 38.29]
[10.51; 14.04]
[43.04: 72.87)
[33.45; 47.47]
[62.24; 110.16]
[18.82: 33.21]
[17.45; 36.40]
[36.28; 52.16]
[38.52; 52.31]
[66.76: 88.24]

16.12]
37.37]
13.76]
24.38)
21.30]
87.13)
26.57)
41.36)
16.36]
34.63]

[21.37; 37.36]

Figure 1: Forestplot of AAl of studies who
excluded pre-hospital mortality from their

m
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Higher AAI
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Average Annual Incidence of SCI per 100,000
Excluding Pre—Hosp Mortality

Average Annual Incidence of SCI per
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Average Annual Incidence of SCI per

100,000 o0 Canadian Studies

Study Incidence 95% CI

Couris (2010) 2400 [21.11; 27.28] =

Dryden (2005) 4350 [35.28; 52.16] D ——

Pickett (2003) 37.20 [34.01: 40.69] i Figure 2: Forest plot
of AAl among studies

Pooled Totals 33.75 [24.31; 46.86] el completed in Canada.

Heterogeneity: I-squared=94.9%, Q=39.2, df=2, p<0.0001

| | | | | | | |
0 10 20 30 40 50 60 70
Average Annual Incidence of SCI per 100,000
Among Canadian Studies

I I AAl In Canada (33.8) slightly higher than
* overall AAl internationally (28.3)




" Average Annual Incidence of SCI per

100,000 by Sex

Study Continent  Incidence 95% CI
Gur (2005) Asia 5.66 [ 3.24; 9.90] =
Ide (1993) Asia 522 [ 281; 9.70] #
Couris (2010) MNorth America 12.10 [ 9.40; 15657] =
Dryden (2003) North America 23.80 [17.01; 33.31] —&—
Price (1994) North America 16.00 [10.84; 23.62] -
Warren (1995) MNorth America 28.95 [14.35; 58.41] _—
Surkin (2000} North America 28.70 [20.93; 39.36) —— H |g her AAI
> .
in Males
Gur (2005) Asia 18.21 [13.44; 24.68] - /
Ide (1993) Asia 23.48 [17.53; 31.44] - —
Couris (2010} MNorth America 36.30 [31.28; 42.12] =
Dryden (2003) North America 64.90 [52.93; 79.58] ——
Price (1994) North America 65.00 [53.43; 79.07] ——
Warren (1995) North America 131.19  [95.98;179.32] =
Surkin (2000) North America 127.60 [109.12; 149.20] ——
-
| T T 1
Figure 3: Forestplot of AAl stratified 0 50 100 150

by male and female sex. Average Annual Incidence of SCI per 100,000

by Sex Excluding Pre-Hosp Martality




- Spinal Cord Injury Average Annual

Incidence per 100,000 Based on Inclusion
of PreHospital Mortality Cases or Not

60 - N=3 N = number of studies
50 -
40 | N=20 N=7
30 -
20 -
10 -
O | | |
Includes pre- Not specified Excludes pre-
hospital hospital
mortality mortality

_ **there is an urgent need for prevalence studies of SCI nationally and inter@:'




Traumatic Brain Injuries




Results Prevalence TBI

- Only 2 prevalence studies

. Australia and USA

. Both report on all severities of TBI
. 19992005

. Prevalence
Australial per 100
USA: 0.02 per 1000

. Lifetime prevalence (Australia): 5.7 per 100

- Prevalence of TBI is higher in males than in females




Results Incidence TBI

No. of
Area ) Incidence
Studies
Europe 22 = 121.99
North America 24 == 158.82
Africa/Asia/South America/Australia 8 . 255.34
I | | [ |
0 100 200 300 400

Pooled Incidence of TBI per 100,000
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Traumatic Brain Injury Canadian Data

. 4 Canadian TBI studies (all incidence)
. 2 focused on mild TBI (ON and national)
. 1 looked at severe TBI (regional)
. 1 looked at all types of TBI (national)

- Incidence highest in youngest and oldest age groups
- Incidence higher in males than females

- Overall incidence estimates ranged from 10.3 to 810 per

100,000 (e.g. year 2000) I
vl
/




Amyotrophic Lateral Sclerosis




Prevalence ALS per 100,000 people

Sample
Study No. Cases ) P Prevalence 95%-Cl
Size
Sajjadi (2010) 72 4559256 = 1.58 [1.25:1.99]
Abhinav (2007) 142 2890482 S 491 [4.17;5.79]
PARALS (20009) 343 4347275 g —— 7.89 [7.10;8.77]
O'Toole (2008) 200 3125000 L 6.40 [5.57;7.35]
Traynor (1999) 172 3626087 —— 4.74 [4.08;5.51]
—
Turabelidze (2008) 8 205128 - 3.90 [1.95;7.80]
Pooled Totals —— 4.46 [2.99; 6.66]

Heterogeneity: I-squared=97%, Q=167.5, df=5, p<0.0001

| i B I |
0 2 4 6 8 10
Prevalence of ALS per 100,000 people
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Average Annual Incidence ALS per 100,000 people

\




