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Supplemental Table 1:  Recruitment criteria of the four cohorts used 

Studies case  control  

 
criteria 

gender 
(M:F) Age reference criteria 

gender 
(M:F) Age reference 

                 

USA-NIA 

All patients were 
diagnosed 
according to the 
UK Brain Bank 
criteria 

1.49:1 Mean Age 
at onset: 
56.6               
SD: 13.9                              
Mean Age 
at sampling 
:NA     

http://www.natu
re.com/ng/journ
al/v41/n12/full/
ng.487.html 

All individuals are reported 
to be unrelated Caucasians 
free from any neurological 
disorders. All individuals 
were asked specifically 
regarding the following 
disorders: Alzheimer's 
disease, amyotrophic lateral 
sclerosis, ataxia, autism, 
bipolar disorder, 
cerebrovascular disease, 
dementia, dystonia, 
Parkinson's disease, and 
schizophrenia. 

0.71:1 Age range 15-98                   
(mean age ~58) 

http://www.
nature.com/
ng/journal/v
41/n12/full/
ng.487.html 

UK_WTCCC2 

Study cases were 
collected from 5 
UK centres, 
meeting the  UK 
Brain Bank 
Clinical Criteria 
for PD 

1.40:1 Mean Age 
at onset: 
62.3               
SD: 12.2                              
Mean Age 
at sampling 
:NA     

http://hmg.oxfor
djournals.org/cgi
/pmidlookup?vie
w=long&pmid=2
1044948 

population controls. 
Controls from WTCCC2 
comprised of a) 1958 birth 
cohort (1958C) collected at 
age 44-45; b) blood donor in 
UK Blood Services (NBS) age 
18-69 .  

M:F 1.06 
(1958C)        
M:F 0.99  
(NBS) 

Age at sampling: 
a) 1958C            
44 (range 44-45)                     
Age  at 
sampling: b) 
NBS (range 18-
69) 

http://www.
nature.com/
nature/journ
al/v447/n71
45/full/natur
e05911.html 

The Dutch 
PD Genetics 
consortium 

All patients were 
diagnosed 
according to the 
UK Brain Bank 
criteria, except 1 
contributing 

1.75:1 Mean Age 
at onset: 
55.1              
SD: 11.9                            
Mean Age 

http://www.natu
re.com/ejhg/jour
nal/v19/n6/full/
ejhg2010254a.ht
ml  
http://archneur.j

Population controls from 
the Rotterdam study III 

0.78:1 Age at sampling: 
53.8 (range 45-
95) 

http://www.
nature.com/
ejhg/journal/
v19/n6/full/
ejhg2010254
a.html  
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centre, Academic 
Medical Center 
Amsterdam, using 
criteria proposed 
by Gelb et al 

at sampling 
:62  

amanetwork.co
m/article.aspx?a
rticleid=774675 

http://link.sp
ringer.com/a
rticle/10.100
7/s10654-
009-9386-
z/fulltext.ht
ml 

NeuroX 
(IPDGC) 

all cases were 
recruited from 
clinic visit; 
standard UK Brain 
Bank criteria with 
a modification to 
allow the 
inclusion of cases 
that had a family 
history of PD 

1.78:1 Mean Age 
at onset: 
60.2       SD: 
12.5                             
Mean Age 
at sampling 
:NA 

http://www.natu
re.com/ng/journ
al/v46/n9/full/ng
.3043.html  
suppl table 1 

recruited from clinic visit 
and self-reporting 

1.21:1 Mean age 63.2 
(SD15.6) 

http://www.
nature.com/
ng/journal/v
46/n9/full/n
g.3043.html  
suppl table 1 

 

  

http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
http://www.nature.com/ng/journal/v46/n9/full/ng.3043.html%20%20suppl%20table%201
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Supplemental Table 2: Association Study of Deletions at 22q11.2 PLUS atypical deletion with Parkinson’s disease and Comparison Subjects. 

 PD Subjects Comparison Subjects  

Studies 

 22q11.2 
Deletion 

(N) 

No 
Deletion 

(N) 

Total 
(N) 

Frequency 
of Deletion 

(%) 

22q11.2 
Deletion 

(N) 

No 
Deletion 

(N) 

Frequency 
of deletion 

(%) 

Fishers 
Exact  

P-value 

Mantel-
Haenszel 

Exact P value 

USA-NIA  0 593 593 0 0 726 0·00 1·00 '  

UK-WTCCC2  3 1589 1592 0·19 0 4939 0·00 0·014 '  

Dutch  1 739 740 0·14 0 1996 0·00 0·271 '  

           

IPDGC_NeuroX Sub-groups          

IPDGC UK 2 802 804 0·25 0 684 0·00 0·50 '  

IPDGC US 0 2069 2069 0·00 0 2652 0·00 1·00 '  

IPDGC French 2 562 564 0·35 0 479 0·00 0·50 '  

IPDGC German 1 1297 1298 0·08 0 883 0·00 1·00 '  

IPDGC Greek 0 736 736 0·00 0 891 0·00 1·00 '  

IPDGC Dutch 0 316 316 0·00 0 447 0·00 1·00 '  

IPDGC PPMI/other 0 675 675 0·00 0 166 0·00 1·00 '  

IPDGC_NeuroX all 5 6457 6462 0·08 0 6202 0·00 0·063 ' a 0.069 * b 

           

Meta-analysis of 
All Studies # 

 
8 9379 9387 - 0 13863 - - 0·00014 * c 

Meta-analysis 
of All Studies ~ 

 

8 9379 9387 - 0 13863 - - 0·00020 * d 

* Mantel-Haenszel Exact Test (2-sided), ' Fishers Exact Test (2-sided) 

p value for 1-sided Fishers Exact Test same as 2-sided except IPDGC 1 sided test is 0.035  

p value for 1-sided Mantel-Haenszel Exact Test  on Meta-analysis of All Studies same as 2-sided, except IPDGC_NeuroX 1-sided is 0.051 

a Fishers Exact test (2-sided) assuming the populations are non-heterogeneous and adding the number of cases or controls together 

b Mantel-Haenszel Exact Test (2-sided) for the IPDGC_NeuroX, treating IPDGC_NeuroX as 7 subgroups metaanalysis 
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c Mantel-Haenszel Exact Test (2-sided) assuming the IPDGC_NeuroX as a single study 

d Mantel-Haenszel Exact Test (2-sided) treating the IPDGC_NeuroX as 7 different studies plus US-NIA, UK-WTCCC2 and Dutch, a total of 10 

studies 

# USA-NIA, UK-WTCCC2, Dutch, and IPDGC_NeuroX 4 groups metaanalysis 

~ USA-NIA, UK-WTCCC2, Dutch, IPDGC_NeuroX_UK, IPDGC_NeuroX_US,  IPDGC_NeuroX_French, IPDGC_NeuroX_German, 

IPDGC_NeuroX_Greek, IPDGC_NeuroX_Dutch, and IPDGC_NeuroX_PPMI 10 groups metaanalysis 
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Supplemental Table 3: Sensitivity analysis of all studies 

Tests treating IPDGC_NeuroX as a single study 

Excluded USA_NIA PD Subjects Comparison Subjects 

Mantel-Haenszel 
test P-value 

Studies 
22q11.2 Deletion 

(N) 
No Deletion (N) Frequency (%) 22q11.2 Deletion (N) No Deletion (N) Frequency (%) 

UK-WTCCC2 2 1590 0·13 0 4939 0·00   

Dutch 1 739 0·14 0 1996 0·00   

IPDGC_NeuroX 5 6457 0·08 0 6202 0·00   

Meta-analysis of All 
Studies 

8 8786 - 0 13137 - 0·00056 

 
        

        

Excluded UK-WTCCC2 PD Subjects     Comparison Subjects       

Studies 
22q11.2 Deletion 

(N) 
No Deletion (N) Frequency (%) 22q11.2 Deletion (N) No Deletion (N) Frequency (%) 

Mantel-Haenszel 
test P-value 

USA-NIA 0 593 0 0 726 0·00   

Dutch 1 739 0·13 0 1996 0·00   

IPDGC_NeuroX 5 6457 0·08 0 6202 0·00   

Meta-analysis of All 
Studies 

6 7789 - 0 8924 - 0·0093 

 
        

        

Excluded Dutch PD Subjects     Comparison Subjects       

Studies 
22q11.2 Deletion 

(N) 
No Deletion (N) Frequency (%) 22q11.2 Deletion (N) No Deletion (N) Frequency (%) 

Mantel-Haenszel 
test P-value 

USA-NIA 0 593 0 0 726 0·00   

UK-WTCCC2 2 1590 0·13 0 4939 0·00   

IPDGC_NeuroX 5 6457 0·08 0 6202 0·00   

Meta-analysis of All 
Studies 

7 8640 - 0 11867 - 0·0020 
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Excluded IPDGC_NeuroX PD Subjects     Comparison Subjects       

Studies 
22q11.2 Deletion 

(N) 
No Deletion (N) Frequency (%) 22q11.2 Deletion (N) No Deletion (N) Frequency (%) 

Mantel-Haenszel 
test P-value 

USA-NIA 0 593 0 0 726 0·00   

UK-WTCCC2 2 1590 0·13 0 4939 0·00   

Dutch 1 739 0·14 0 1996 0·00   

Meta-analysis of All 
Studies 

3 2922 - 0 7661 - 0·016 

 

All association tests were performed using the 2-sided Mantel-Haenszel Exact Test (p values of 2-sided test equal to 1-sided) 
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Supplemental Table 4: Comparison of Deletions at 22q11.2 according to Parkinson’s disease Age at Onset (<50 or >50 years old) 
 

  

 
Frequency of 22q11.2 deletions [N CNVs/N samples]   Association Tests (P-value) 

 EOPD Subjects (AAO<50years) LOPD Subjects (AAO>=50years) Total PD 
case with 

known AAO 

  Controls % [No. 
of deletion 

/total controls] 

 

EOPD vs 
LOPD 

EOPD vs 
Controls 

LOPD vs 
Controls 

 22q 
Del 
(N) 

No 
22qDel 

(N) 

total 
(N) 

% with 
deletion 

22q 
Del 
(N) 

No 
22qDel 

(N) 

total 
(N) 

% with 
deletion 

    

Studies                               

USA-NIA  0 168 168 0·00 0 425 425 0·00 593   0% [0/726]  1·0 ' 1·0 ' 1·0 ' 

UK-WTCCC2  1 181 182 0·55 1 1362 1363 0·07 1545   0% [0/4939]  0·222 ' 0·036 ' 0·216 ' 

Dutch  0 237 237 0·00 1 476 477 0·21 714   0% [0/1996]  1·0 ' 1·0 ' 0·193 ' 

IPDGC_NeuroX Sub-groups                

IPDGC_NeuroX UK 1 187 188 0·53 1 262 263 0·38 451  0% [0/684]  1·0 ' 0·22 ' 0·28 ' 

IPDGC_NeuroX US 0 271 271 0·00 0 1718 1718 0·00 1989  0% [0/2652]  1·0 ' 1·0 ' 1·0 ' 

IPDGC_NeuroX FRENCH 2 183 185 1.08 0 378 378 0·00 563  0% [0/479]  0·11 ' 0·077 ' 1·0 ' 

IPDGC_NeuroX GERMAN 1 274 275 0·36 0 864 864 0·00 1139  0% [0/883]  0·24 ' 0·24 ' 1·0 ' 

IPDGC_NeuroX GREEK 0 86 86 0·00 0 602 602 0·00 688  0% [0/891]  1·0 ' 1·0 ' 1·0 ' 

IPDGC_NeuroX DUTCH 0 29 29 0·00 0 68 68 0·00 97  0% [0/447]  1·0 ' 1·0 ' 1·0 ' 

IPDGC_NeuroX PPMI/OTHER 0 102 102 0·00 0 570 570 0·00 672  0% [0/166]  1·0 ' 1·0 ' 1·0 ' 

IPDGC_NeuroX All 4 1132 1136 0·35 1 4462 4463 0·02 5599  0% [0/6202]  7·07E-3 ' a 5·72E-4 ' a 0·419 ' a 

Meta-analysis of 
All Studies #  5 1718 1723 - 3 6725 6728 - 8451   0% [0/13863]   8·92E-3*b 2·03E-5*b 0·017*b 

Meta-analysis 
of All Studies ~  5 1718 1723 - 3 6725 6728 - 8451   0% [0/13863]   0·043*c 1·41E-4*c 0·012*c 

 

Notes: 

* Mantel-Haenszel Exact Test (2-sided), ' Fishers Exact Test (2-sided) 
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P values for Fishers Exact Test (2-sided) and Mantel-Haenszel Exact Test (2-sided) equal to 1-sided except IPDGC_UK EOPD vs LOPD with 

p=0·66 in 1-sided test;   

a Fishers Exact test (2-sided) assuming the populations are non-heterogeneous and adding the number of cases or controls together 

b Mantel-Haenszel Exact Test (2-sided) assuming the IPDGC_NeuroX as a single study 

c Mantel-Haenszel Exact Test (2-sided) treating the IPDGC_NeuroX as 7 different studies plus US-NIA, UK-WTCCC2 and Dutch, a total of 10 

studies  

# USA-NIA, UK-WTCCC2, Dutch, and IPDGC_NeuroX 4 groups metaanalysis 

~ USA-NIA, UK-WTCCC2, Dutch, IPDGC_NeuroX_UK, IPDGC_NeuroX_US,  IPDGC_NeuroX_French, IPDGC_NeuroX_German, 

IPDGC_NeuroX_Greek, IPDGC_NeuroX_Dutch, and IPDGC_NeuroX_PPMI 10 groups metaanalysis 

 

A classic description of a Simpson’s Paradox is when a trend that appears in different groups of data, disappears or reverses when these 

groups are combined. This can be due to other hidden confounding variables not controlled by simple combination leading to a paradoxical 

result  
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Supplemental Table 5: Association study between proportion of 22q11.2 deletion in EOPD vs control population (population frequency 

0·024%) 

 
Frequency of 22q11.2 deletions 

 [N CNVs/N samples] 
 

 
 
 
OR (95%  
confidence 
interval) 

Studies 
EOPD Subjects  

Controls (assumed 
rate) 

EOPD vs 
Controls  
(p value) (AAO<45years) 

All Studies 
Combined 

0·49% [5/1014] 0·022% [3/13863] 6·9 E-5 ' 
22·9 

(4·4 - 147 ) 

All Studies 
Combined 

0·49% [5/1014] 0·029% [4/13863] 1·5 E-4 ' 
17·2 

(3·7 - 86 ) 
 ' Fishers Exact Test (2-sided)  
(1-sided test have same p values; 95% interval is 5·6 – infinity and 4·6 – infinity 
respectively) 

 

 
 

We have attempted to calculate a stratified assessment of the O.R. in individual studies and meta-analysis assuming population frequency of 

0·024% or roughly 1 in 4166.21 However, there are practical issues if the frequency in control is low. For example, as the number of control 

subjects in most of the studies is smaller than 4000 the potential number of deletions found in the controls will be less than 1. This less than 

unity cannot have an O.R. and P-value calculated by Fisher Exact test. If we artificially increase the number for control to 1 in 4166, the p value 

for the O.R. will either be artificially inflated or decreased. Hence, stratified assessment of the O.R. is not done.   

Our aim was to provide an estimate of the O.R. so that readers could compare the risk conferred by 22q11.2 deletions to EOPD with the well-

established increased risk to schizophrenia (for which the published estimations of O.R. are also affected by the same limitations as those in 

this current study). For this reason, in this Supplemental Table 5, there are two estimated scenarios for the O.R. based on identifying 3 

(0·022%) and 4 (0.029%) deletions in a hypothetical control population of around 13863 controls(equals to 3.3 carriers given prevalence of 

0·024%). As stratification study is not feasible, we simply add the number of deletions in cases together.  
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Supplemental Table 6: Estimation of increased risk to develop Early Onset Parkinson’s Disease in 22q11.2 deletion carrier 

 

Assume population frequency of 22q11.2 deletion(22qDel) is 0·024%.21  

 

 22qDel +ve 22qDel -ve total 

EOPD 5 (=a) 1009 (=b) a+b 

Control c d c+d 

Total a+c b+d  

 

Odds ratio =       Odds of case in 22qDel positive  / Odds of case in 22qDel negative 

Odds of case in 22qDel positive  = [ a / (a+c) ] / [ c / (a+c) ]  = a / c 

Odds of case in 22qDel negative = [ b / (b+d) ] / [ d / (b+d) ] = b / d 

Thus Odds ratio is (a/c) / (b /d) = (a/b) / (c/d) 

  

We do not know precisely the values of c and d but we know that c / (c+d) is the population frequency = 0·024%.21 

We also know c is extremely rare and so as c is << d, then c / (c+d) is almost equivalent to   c / d. 

Thus, odds ratio in this setting is roughly = (a/b) / (c/d) = 5/1009 or 0·496% / 0·024% 

 

Since the 22qDel frequency in EOPD as calculated is 0·493% [ a/ (a+b)  or 5 / (5+1009) ]. To streamline and keep the calculation more simple 

in the main text, we used a / (a+b), i.e. 0·49% rather than a/b, i.e. 0·496%. 

Thus the Odds ratio calculated is 0·49% / 0·024% = 20·4. 
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However, as stated in Supplemental table 5, the best way to calculate the OR is stratified studies, not adding the number of all studies together. 

However, as explained in Supplemental table 5, the deletion is relatively rare and making hypothetical deletions found in controls well below 

unity. This make a proper stratified meta-analysis of OR infeasible. Hence, a simple summation is used here in Supplemental table 5 and 6.  

 

 

 


