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Abstract

Objective: In autoimmune polyglandular syndromes (APS) both types of Autoimmune Thyroid Disorders (AITDs), i.e.
Hashimoto’s thyroiditis (HT) and Graves’ disease (GD) can be present. Design: In this meta-analysis, we aimed to pro-
vide the first comprehensive overview of the differences between HT and GD in APS II and III. Methods: Using the MEDLINE
and Embase databases all studies containing the keywords of APS II and APS III were screened. Out of 479 studies 18 records
containing a total of 1312 patients fulfilled the criteria of our study and were selected for analysis. Meta-analysis was performed
using the random-effects model. Results of each meta-analysis were displayed graphically using forest plots. Results: AITDs
were detected in 87.8% of APS patients. HT and GD were specified in 279 and 151 cases, respectively. In the remaining 309
cases, the diagnosis was AITD, without any further characterization. The prevalence of HT, GD and AITD did not differ
among APS patients. The pattern of co-associated endocrine, non-endocrine organ-specific and systemic autoimmune disor-
ders was similar in HT and GD. T1DM and AD were found in larger proportion of patients, 70.7% and 18.5%, respectively.
Other autoimmune conditions occurred in <4%. The majority of autoimmunities occurred in dual combinations (91.8%). The
combination of four and more autoimmune disorders was published only in HT, in 0.1% of patients. Conclusions: Using a
meta-analysis, no difference could be observed in the prevalence of HT and GD among APS patients and no distinct pattern of
co-associated autoimmunities could be established.
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Study,
year

Hashimoto's thyroiditis
Karagizel, 2008
Piatkowska, 2011
Handa, 2003
Kondonouri, 2002
Dittmar, 2003
Choudhuri, 2005
Cruz, 2007

Teufel, 2010
Papadopoulos, 1990
Dittmar, 2003
Papadopoulos, 1996
Horie, 2012

Storz, 2011
Karavanaki, 2009
Ben-Skowronek, 2013
Abrar-Ahmad, 2014
Sastre-Garriga, 2000
Renzullo, 2013
Subtotal (12 = 97.49%, p = 0.00)

Graves' disease
Piatkowska, 2011

Abrar-Ahmad, 2014

Handa, 2003

Kondonouri, 2002
Sastre-Garriga, 2000

Choudhuri, 2005

Karavanaki, 2009

Karagiizel, 2008

Renzullo, 2013

Dittmar, 2003

Ben-Skowronek, 2013

Teufel, 2010

Papadopoulos, 1996

Dittmar, 2003

Storz, 2011

Papadopoulos, 1990

Horie, 2012

Cruz, 2007

Subtotal (12 = 95.09%, p = 0.00)

AITD
Ben-Skowronek, 2013
Storz, 2011

Dittmar, 2003
Dittmar, 2003
Karavanaki, 2009
Sastre-Garriga, 2000
Renzullo, 2013
Abrar-Ahmad, 2014
Cruz, 2007

Horie, 2012
Papadopoulos, 1996
Choudhuri, 2005
Teufel, 2010
Papadopoulos, 1990
Handa, 2003
Karagizel, 2008
Kondonouri, 2002
Betterle, 2001
Piatkowska, 2011
Subtotal (12 = 98.41%, p = 0.00)

Heterogeneity between groups: p = 0.064
Overall (12 = 97.57%, p = 0.00);

0

|

{

ES (95% Cl)

0.00 (0.00, 0.43)
0.00 (0.00, 0.07)
0.00 (0.00, 0.43)
0.00 (0.00, 0.02)
0.07 (0.03, 0.15)
0.07 (0.03, 0.19)
0.13 (0.04, 0.31)
0.18 (0.12, 0.26)
0.23 (0.10, 0.43)
0.32(0.25, 0.40)
0.40 (0.20, 0.64)
0.44 (0.32, 0.58)
0.60 (0.49, 0.70)
0.63 (0.43, 0.79)
0.96 (0.88, 0.98)
1.00 (0.85, 1.00)
1.00 (0.34, 1.00)
1.00 (0.82, 1.00)
0.35(0.16, 0.57)

0.00 (0.00, 0.07)
0.00 (0.00, 0.15)
0.00 (0.00, 0.43)
0.00 (0.00, 0.02)
0.00 (0.00, 0.66)
0.00 (0.00, 0.09)
0.00 (0.00, 0.14)
0.00 (0.00, 0.43)
0.00 (0.00, 0.18)
0.04 (0.01,0.10)
0.04 (0.02, 0.12)
0.05 (0.02, 0.10)
0.13 (0.04, 0.38)
0.33 (0.26, 0.41)
0.35 (0.25, 0.46)
0.45 (0.27, 0.65)
0.56 (0.42, 0.68)
0.88 (0.69, 0.96)
0.10 (0.01,0.22)

0.00 (0.00, 0.05)
0.00 (0.00, 0.05)
0.00 (0.00, 0.04)
0.00 (0.00, 0.02)
0.00 (0.00, 0.14)
0.00 (0.00, 0.66)
0.00 (0.00, 0.18)
0.00 (0.00, 0.15)
0.00 (0.00, 0.14)
0.00 (0.00, 0.07)
0.00 (0.00, 0.20)
0.00 (0.00, 0.09)
0.05 (0.02, 0.10)
0.05 (0.01,0.22)
0.20 (0.04, 0.62)
0.60 (0.23, 0.88)
0.77 (0.71,0.82)
0.82 (0.73,0.88)
1.00 (0.93, 1.00)
0.10 (0.00, 0.31)

0.17 (0.08, 0.27)

Weight

157
191
167
1.94
1.92
1.89
1.85
1.93
1.84
1.94
1.80
1.91
1.92
1.85
1.92
1.84
1.26
1.81
32.69

1.91
1.84
167
1.94
1.26
1.89
1.85
167
1.81
1.92
1.92
1.93
1.80
1.94
1.92
1.84
191
1.85
32.69

1.92

1.92
1.94

1.26
1.81

1.85
191

1.89
1.93

1.57
1.57

1.93

191
34.62

100.00




Study,

%

year ES (95% CI) Weight
Hashimoto's thyroiditis :
Dittmar, 2003 > 1 0.00 (0.00, 0.04) 2.09
Karagtizel, 2008 — 0.00 (0.00, 0.56) 172
Kondonouri, 2002 * ! 0.00 (0.00, 0.02) 2.10
Handa, 2003 * : 0.00 (0.00, 0.79) 138
Betterle, 2001 > 1 0.00 (0.00, 0.04) 2.09
Piatkowska, 2011 >~ 1 0.00 (0.00, 0.07) 208
Cruz, 2007 - 0.04 (0.01, 0.20) 2.04
Papadopoulos, 1990 —‘—,— 0.14 (0.04, 0.40) 2.00
Storz, 2011 | —— 0.37 (0.26, 0.48) 2.09
Horie, 2012 | —— 0.44 (0.32, 0.58) 2.08
Dittmar, 2003 —_— 0.46 (0.23,0.71) 1.99
Teufel, 2010 : —— 0.71(0.53, 0.85) 2.05
Papadopoulos, 1996 | ————— 0.75(0.30, 0.95) 179
Ben-Skowronek, 2013 1 —4&- 0.94(0.84,0.98) 2.08
Abrar-Ahmad, 2014 ! ——® 1.00(0.83, 1.00) 2.03
Karavanaki, 2009 : ——® 1.00 (0.80, 1.00) 2.01
Choudhuri, 2005 1 —eeeeeei® 1.0 (0.44, 1.00) 172
Subtotal (12 = 97.50%, p = 0.00) — 0.35 (0.11, 0.63) 3333

1
Graves' disease :
Dittmar, 2003 > 1 0.00 (0.00, 0.04) 2.09
Piatkowska, 2011 >~ 1 0.00 (0.00, 0.07) 2.08
Abrar-Ahmad, 2014 >~— 0.00 (0.00, 0.17) 203
Choudhuri, 2005 ‘:— 0.00 (0.00, 0.56) 172
Betterle, 2001 > 1 0.00 (0.00, 0.04) 2.09
Handa, 2003 *> 0.00(0.00, 0.79) 1.38
Kondonouri, 2002 > ! 0.00 (0.00, 0.02) 210
Karavanaki, 2009 >—— : 0.00 (0.00, 0.20) 2.01
Karagtizel, 2008 — 0.00 (0.00, 0.56) 172
Ben-Skowronek, 2013 - 0.06 (0.02, 0.16) 2.08
Teufel, 2010 —Q—‘— 0.18 (0.08, 0.36) 2.05
Dittmar, 2003 _.._ 0.23 (0.08, 0.50) 1.99
Papadopoulos, 1996 —m 0.25(0.05, 0.70) 1.79
Storz, 2011 - 0.30 (0.20, 0.41) 2.09
Papadopoulos, 1990 —————— 0.43 (0.21,0.67) 2.00
Horie, 2012 : —_—— 0.56 (0.42, 0.68) 208
Cruz, 2007 1 —& 0.96(0.80, 0.99) 2.04
Subtotal (2 =94.88%, p = 0.00) OP 0.10 (0.00, 0.26) 33.33

1
AITD ,
Karavanaki, 2009 >~— 0.00 (0.00, 0.20) 201
Ben-Skowronek, 2013 >~ 1 0.00 (0.00, 0.07) 2.08
Horie, 2012 >~ ! 0.00 (0.00, 0.07) 208
Abrar-Ahmad, 2014 >~— : 0.00(0.00, 0.17) 2.03
Choudhuri, 2005 — 0.00 (0.00, 0.56) 172
Papadopoulos, 1996 — 0.00 (0.00, 0.49) 179
Dittmar, 2003 >~— 0.00 (0.00, 0.23) 1.99
Papadopoulos, 1990 >~— : 0.00(0.00, 0.22) 2.00
Cruz, 2007 >~— 1 0.00 (0.00, 0.14) 204
Teufel, 2010 — 0.11(0.04, 0.27) 205
Storz, 2011 —— 0.34 (0.24, 0.45) 2.09
Betterle, 2001 : —_— 0.80(0.70, 0.87) 2.09
Dittmar, 2003 I —& 0.96(0.91,0.98) 2.09
Kondonouri, 2002 1 # 1.00(0.98, 1.00) 210
Karaguizel, 2008 ! ——————————————4% 1.00(0.44, 1.00) 172
Piatkowska, 2011 : —# 1.00(0.93, 1.00) 208
Handa, 2003 T % 1.00(0.21, 1.00) 1.38
Subtotal (1"2 = 98.44%, p = 0.00) — 0.29 (0.03, 0.63) 3333

1
Heterogeneity between groups: p = 0.186 I
Overall (I"2 = 98.10%, p = 0.00); <> 0.24 (0.10, 0.41) 100.00
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Study, %
year ES (95% Cl) Weight

Hashimoto's thyroiditis

Kondonouri, 2002 ~— 0.00 (0.00, 0.23) 570
Betterle, 2001 — 0.00 (0.00, 0.26) 5.65
Dittmar, 2003 0—:— 0.00 (0.00, 0.32) 553
Storz, 2011 — 0.00 (0.00, 0.43) 5.29
Papadopoulos, 1990 —0"— 0.17 (0.03, 0.56) 5.39
Ben-Skowronek, 2013 !‘ —= 1.00(0.81, 1.00) 5.76
Subtotal (12 = 93.55%, p = 0.00) <:j>— 0.14 (0.00,066) 3333
'
Graves' disease s
Kondonouri, 2002 — J 0.00 (0.00, 0.23) 5.70
Dittmar, 2003 — 0.00 (0.00, 0.32) 5.53
Storz, 2011 — 0.00(0.00,0.43)  5.29

Ben-Skowronek, 2013
Betterle, 2001
Papadopoulos, 1990

-— 0.00(0.00,0.19)  5.76
‘_

Subtotal (12 = 65.54%, p=0.01) =
—

0.00 (0.00, 0.26) 5.65
—_—— 0.67 (0.30, 0.90) 539
0.03 (0.00, 0.18) 33.33

AITD

Ben-Skowronek, 2013 0.00(0.00, 0.19) 576
Papadopoulos, 1990 —_—— 0.17 (0.03,0.56)  5.39
Betterle, 2001 ——# 1.00(0.74, 1.00) 5.65

Dittmar, 2003 —# 1.00(0.68, 1.00) 553
Storz, 2011 - 1.00 (0.57, 1.00) 5.29

Subtotal (12 =94.09%, p = 0.00) —_—— = 77(0.21.100) 3333

Heterogeneity between groups: p = 0.028 A
Overall (I*2 =93.09%, p = 0.00); -@- 0.28 (0.05, 0.58) 100.00
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Kondonouri, 2002 ; — 1.00 (0.77, 1.00) 5.70
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