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Abstract

Objectives—Phenotypes differ between late and early-onset systemic lupus erythematosus
(SLE). Prior studies suggested that there may be more pulmonary disease among late-onset
patients. Our objective was to perform a systematic review and meta-analysis to evaluate the
differences in pulmonary manifestations in late- versus early-onset SLE.

Methods—We searched the literature using PubMed, CINAHL, Web of Science, Cochrane
Library, and EMBASE. We excluded studies that did not include American College of
Rheumatology SLE classification criteria, an early-onset SLE comparison group, or those that
defined late-onset SLE as <50 years of age. We rated study quality using the Newcastle Ottawa
Quality Scale. We used Forest plots to compare odds ratios (95% confidence intervals) of
pulmonary manifestations by age. Study heterogeneity was assessed using 12.

Results—Thirty-nine studies, representing 10,963 early-onset and 1,656 late-onset patients with
SLE, met eligibility criteria. The odds of developing several pulmonary manifestations were
higher in the late-onset group. Interstitial lung disease (ILD) was nearly three times more common
(OR 2.56 (1.27, 5.16)). Pleuritis (OR 1.53 (1.19, 1.96)) and serositis (OR 1.31 (1.05, 1.65)) were
also more common in the late-onset group. The mean Newcastle Ottawa Quality Scale score for
study quality was moderate (6.3 = 0.7, scale 0-9).

Conclusions—Pulmonary manifestations of SLE were more common in late-onset SLE patients
compared to their younger peers, in particular ILD and serositis. Age-related changes of the
immune system, tobacco exposure, race, and possible overlap with Sjégren’s syndrome should be
examined in future studies.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a pleomorphic autoimmune disease that often begins
in early life. Presentation ranges from rashes and arthralgia to life-threatening lung and
kidney involvement. Late-onset SLE is a distinct classification that begins in patients =50
years old. Prior meta-analyses report significant differences in the clinical manifestations
between late and early-onset SLE patients, including fewer cutaneous manifestations and
more sicca symptoms [1, 2]. A recent meta-analysis demonstrated increased pulmonary
manifestations in adult-onset lupus patients compared to childhood-onset patients,
suggesting a higher risk with increasing age [3]. Late-onset lupus patients were not included
in this study, however. Other studies have suggested increased pulmonary involvement in
late-onset patients as well [4], but conclusions have been limited by sample size. In the
multiethnic prospective LUMINA cohort (n=626), age was an independent risk factor for
development of pulmonary damage in patients with SLE [5].

Moreover, in non-lupus populations, lung fibrosis increases with advanced age, raising our
interest in examining these relationships in lupus [6]. Pulmonary involvement is common in
SLE, and pulmonary features are the presenting symptom in 5% of patients [7]. The most
common pulmonary manifestation, pleuritis, occurs in up to 50% of all lupus patients.
Chronic interstitial lung disease (ILD) occurs in up to 13% of lupus patients, typically later
in the disease course [8]. Other pulmonary manifestations of SLE including acute
pneumonitis, diffuse alveolar hemorrhage, pulmonary hypertension, shrinking lung
syndrome, and pulmonary embolism are less common and often difficult to classify
independently from antiphospholipid antibody syndrome or medication complications [8].
Although some studies have suggested more pulmonary disease in the late-onset group [4,
9], we found no large dedicated meta-analysis that quantified the relative odds of lung
involvement in late- versus early-onset SLE. Such information could have important
implications for the diagnosis, screening, and prognosis in older adults with SLE.

We aimed to conduct a systematic review and meta-analysis to compare the odds of
pulmonary involvement, including serositis, pleuritis, ILD, pulmonary embolism (PE), and
pulmonary hypertension in late versus early-onset lupus patients.

MATERIALS AND METHODS

Literature Search Inclusion Criteria

We performed a systematic review of the literature to identify articles comparing clinical
manifestations of patients with late- versus early-onset lupus as described in our previous
work [2]. We included the studies used in our prior meta-analysis that had data on
pulmonary manifestations. Additionally we performed an electronic search of the literature
in PubMed, CINAHL, and EMBASE using keyword subject headings “late-onset systemic
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lupus erythematosus” then “systemic lupus erythematosus,” “pulmonary,” and “late-onset”
together and then “systemic lupus erythematosus,” “lung,” and “late-onset” together to
determine if any relevant studies had been published through December 2016. Inclusion
criteria were: (A) confirmed SLE using American College of Rheumatology (ACR) criteria
and (B) data on pulmonary findings of (C) late-onset SLE, defined as = 50 years of age
versus early-onset SLE. Eligible study designs included cohort and case-control studies that
presented results in percentages. Exclusion criteria included (A) no requirement for SLE
patients to meet ACR classification criteria, (B) no inclusion of early-onset controls, and (C)
definition of late-onset SLE as <50 years.

Data was extracted by two authors (JM and CB) and included date of publication, study
location (country and population vs hospital or clinic based), study type (cohort vs case-
control study), follow-up period, and late-onset age definition. Additional data, including
counts of pulmonary manifestations, were extracted with the agreement of a second author.
The number of late-onset patients with ILD, serositis, pleuritis, PE, or pulmonary
hypertension were identified. We also included a category of “any pulmonary manifestation”
attributable to SLE which included a composite of ILD, serositis, pleurisy, pulmonary
hemorrhage, PE, pneumonitis, or shrinking lung, to compare odds ratios in late- versus
early-onset SLE.

Quality Assessment

Methodological quality of eligible studies and risk of bias were evaluated using the
Newecastle Ottawa Quality Assessment Scale for cohort and case control studies [10]. The
scale assesses cohort selection and comparisons between groups (cases and controls),
outcomes, and adequacy of follow-up. Two reviewers rated each study, assigning a score out
of 9 possible points. Discrepancies in scores were resolved by consensus with a third
reviewer. Inter-rater reliability of two reviewers was calculated.

Statistical Analysis

RESULTS

To compare the odds of pulmonary manifestations in late- versus early-onset SLE, we used
random effects models. We created Forest plots to summarize composite data, generating
odds ratios and corresponding 95% confidence intervals for each pulmonary manifestation.
Heterogeneity between studies was evaluated using the 12 statistic with 25%, 50%, and 75%
indicating low, moderate, and high heterogeneity, respectively. Funnel plots were reviewed
to detect publication bias. We performed additional sub-group analyses by excluding case-
control studies, to determine the relative risk of each pulmonary manifestation. All analyses
were performed using R software version 3.1.2 with the package “meta.”

The PubMed, CINAHL, and EMBASE literature search for our meta-analysis yielded 1,568
potential articles of which 97 articles merited full-text review for application of exclusion
criteria. Ultimately, we included 39 studies in this meta-analysis, encompassing 35 cohort
and four case-control studies (see Figure 1).
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See Table 1 listing the 39 studies included in the systematic review and meta-analysis [4, 9,
11-47].

Studies reflected geographically and ethnically diverse populations. Most studies (27 of 39)
included individuals <18 years of age in the early onset SLE comparison group. The mean +
standard deviation Newcastle Ottawa Quality Scale score of the 39 included articles was 6.3
+ 0.7 with a maximum possible score of 9 points. Inter-rater reliability for these quality
scores was k=0.96 with two independent reviewers. Lower scores were generally due to not
including an inception cohort and/or lack of description for those lost to follow-up.

Meta-analysis Results

Our pooled cohorts included 1,656 patients with late-onset SLE and 10,963 patients with
early onset SLE. We used random effects models to compare odds of ILD, pleuritis,
serositis, PE, pulmonary hypertension, and any pulmonary manifestation (Table 2) between
early and late onset SLE groups.

The late-onset group had increased incidence of ILD (Figure 2, OR 2.56 (1.27, 5.16)) with
relatively low heterogeneity between studies (12 26%, p=0.234).

Exclusion of case-control studies still indicated a higher risk of ILD in the late-onset group
(RR 2.21, 95% CI 1.14, 4.31). Pleuritis was also more common in the late-onset population
(Figure 3, OR 1.53 (1.19, 1.96)).

Heterogeneity was slightly higher for pleuritis but did not reach statistical significance (12
36%, p=0.069). Exclusion of case-control studies from the analysis showed similar higher
risk of pleuritis in the late-onset group (RR 1.39, 95% CI 1.12, 1.73). Serositis (which
included both pleuritis and pericarditis) was significantly more common in late-onset
compared to early-onset SLE patients as well (OR 1.31 (1.05, 1.65)), however, there was
moderate heterogeneity (12 61%, p<0.001). A sensitivity analysis excluding case-control
studies did not change the risk of serositis in late-onset lupus (RR 1.26, 95% CI 1.07, 1.49).
PE and pulmonary hypertension trended towards being more common in the late-onset
group but did not reach statistical significance (OR 2.73 (0.78, 9.60) and OR 1.72 (0.22,
13.49)). Finally, the OR for any pulmonary manifestation was greater in the late-onset group
(Figure 4, OR 1.70 (1.36, 2.14)), although there was moderate study heterogeneity (12 60%,
p<0.001).

Exclusion of case-control studies confirmed these findings, with any pulmonary
manifestation being more likely in the older-onset age group (RR 1.47, 95% CI 1.27, 1.70).

DISCUSSION

Results of our meta-analysis indicate that late-onset SLE patients are more likely than early-
onset patients to develop pulmonary manifestations. Older onset SLE patients had a nearly
three-fold increased odds of ILD, similar to age trends in idiopathic ILD. Overall, findings
were consistent with prior SLE cohort studies [4, 9, 21] and a prior 1989 meta-analysis [1]
which included 170 late-onset cases compared with our 1,645 late-onset cases. It is known
that idiopathic ILD is strongly associated with advanced age [6]. Similar physiology likely
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plays a significant role in the observed increased incidence of lung disease in the late-onset
SLE group.

Although many mechanisms have been proposed to explain increases in pulmonary disease
in late-onset patients, the exact pathogenesis remains unclear. Age has multiple effects on
both the innate and adaptive immune systems, contributing to immune senescence of the
lung. Aging alters innate immunity by several mechanisms including impairing the ability of
neutrophils to kill phagocytosed organisms, increasing neutrophil apoptosis and
proinflammatory cytokines including TNFa, IL-1, and IL-6, and reducing anti-inflammatory
cytokine IL-10 and NK cell function despite an increase in absolute number[48]. The aging
adaptive immune system also undergoes changes including decreased thymic production of
naive T cells and resulting compensatory proliferation of post-thymic T-cells (memory
cells), which causes a shift to a chronic, proinflammatory state [48]. In addition to this, in
aging murine models, T-cells have higher affinity receptors for self-peptide MHC [48, 49].
Age-related telomere shortening has also been associated with pulmonary fibrosis [48].

Although advanced age likely impacts development of ILD in the late-onset group, several
studies have suggested that a possible SLE-Sjogren’s Syndrome (SLE-SS) overlap syndrome
might also be associated with our findings [35, 50]. Our prior meta-analysis reported that
late-onset SLE patients more commonly experience sicca symptoms [2]. Others have
reported late-onset SLE patients have similar HLA types to primary SS; specifically both
have increased frequency of HLA DRB1*0301, whereas those with SLE but no sicca
symptoms had increased DRB1*1501 and DQB1*0602 [35, 50, 51].

Several authors propose a distinct SLE-SS overlap syndrome phenotype in older adults,
which could contribute to increased risk of ILD [2, 35, 52]. Another group reported that 26
of 283 (9%) incident SLE patients met criteria for both SLE and SS [50]. In that study,
compared to the SLE without SS, the SLE-SS patients were older and had higher frequency
of anti-Ro, anti-La, anti-dsDNA antibodies and less renal disease [50]. Given that ILD
occurs much more frequently in pSS (9—75% reported prevalence)[53] than in SLE (1-15%
prevalence)[52], a SLE-SS overlap syndrome might explain the observed increased
incidence of ILD in late-onset SLE patients.

In addition to a possible Sjogren’s overlap phenotype in late-onset SLE, factors such as
duration of disease, environmental exposures, and smoking trends over time might also
correlate with SLE-ILD [52]. Temporal trends reported by the Centers for Disease Control
and Prevention show declines in tobacco use from 37% of the general US population in
1974, to 19% in 2011, predicting lower tobacco exposure in young lupus patients. Likewise,
younger patients likely have less cumulative exposure to infectious triggers or other neo-
antigens.

Pleuritis and serositis also occurred more frequently in the late-onset group. One hypothesis
for this finding is that males are represented more in the late-onset group, though
manifestations were not stratified by gender in our analysis. Men have an increased
incidence of serositis when compared to age-matched females (OR 1.5-2.0) [15].
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Additionally, some studies find that serositis is more common in people of European descent
[54], particularly in older women [50].

Strengths of this study are the inclusion of a large-pooled multinational cohort representing
1,645 late onset patients and the use of rigorous meta-analysis methods. The quality of
studies was good, with a mean rating of 6.3 £ 0.7 using the Newcastle Ottawa Scale. As with
any study, one must also consider limitations, including those related to the methodological
qualities of the primary studies. First, inconsistent methods were used to diagnose
pulmonary involvement across studies, which may explain varying rates of subclinical
pulmonary disease. Specifically, the methods used for diagnosing ILD were not described in
most studies, so accuracy of diagnosis is uncertain. Likewise, some studies did not
distinguish between pleuritis and pericarditis, potentially leading to misclassification of
serositis as a pulmonary manifestation or over reporting based on symptoms above. The
majority of studies did not specify the time to development of pulmonary manifestations
after disease onset and survival bias may have affected the results. Information bias is also
possible; shorter lengths of follow-up in either SLE group might reduce the observed
frequency of pulmonary involvement. There was moderate heterogeneity between studies in
regards to serositis and “any pulmonary manifestation,” which was not explained with the
removal of case-control studies.

CONCLUSIONS

Our pooled analysis demonstrates increased odds of pulmonary manifestations, especially
ILD, in late-onset SLE patients compared to their younger peers. Factors that likely
contribute to this discovery are increased age, tobacco exposure, immune senescence, and
the potential role of an SLE-SS overlap disease phenotype in older patients. Clinicians
should recognize that late-onset patients are more likely to have ILD, and screen for the
condition when appropriate. Future studies should prospectively investigate the odds of ILD
in SLE patients, and perhaps identify and compare rates in SLE-SS overlap patients to
further investigate these findings.
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Level 1 Review:
Title and Abstract Review
n=1568

Page 10

\4

Excluded n=1471
Failure to meet inclusion criteria

Level 2 Review:
Full Text Review
n=97

v

Excluded n=58
-19 no ACR classification criteria
-14 no early-onset SLE controls
-10 reviews without primary data
-6 defined late-onset SLE <50
-4 no data on late-onset SLE
-3 duplicate patient data
-1 no pulmonary data
-1 no SLE patients

Level 3 Review:
Full Review Abstraction
n=39
» 35 cohort studies
» 4 case control studies

Figure 1.

Study selection process with description of study inclusion and exclusions during the three-
level review for the systematic review and meta-analysis.
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Odds of interstitial lung disease in late-onset versus early-onset systemic lupus
erythematosus patients using a random effects model.
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Odds of Pleuritis by Age of Onset

Older Younger
Study and Year Events Total Events Total OR 95%—CI Wi(random)
Hashimoto 1987 7 21 56 549 —|— 4.40 [1.70; 11.36] 5.0%
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Mak 1998 5 13 7 89 —!— 7.32 [1.88; 28.47] 2.8%
Cooper 2002 35 61 s 195 -—'— 215 [1.20; 3.86] 9.1%
Boddaert 2004 15 47 21 114 —'— 2.08 [0D.96;, 4.51] 6.6%
Sayarlicglu 2004 4 20 16 100 —-i— 131 [0.35; 4.44] 3.4%
Gomez 2006 2T 9 54 272 — 1.70 [D99; 2.92] 9.8%
Chen 2009 7 19 10 50 ——+— 233 [0.73; 7.45] 3.6%
Feng 2010 17 1A 171 1659 =8 1.30 [D.76; 2.21] 9.9%
Lalani 2010 25 161 209 1367 —Io— 1.02 [D.85; 1.60] 11.5%
Cartella 2013 6 40 82 495 —I:—'— 0.89 [0.36; 2.19] 54%
Stefanidou 2013 12 11 42 430 — 1.02 [0.52; 2.00] 7.8%
Tomic-Lucic 2013 10 30 7 30 ——i— 1.64 [0.53; 5.12] 3.8%
Choi 2015 2 25 25 176 —l——— 0.53 [0.12; 2.37] 2.3%
Random effects model 223 of 939 989 of 6415 0 1.563 [1.19; 1.96] 100%
Heterogeneity: I-squared=36%, : : : |

~0.069
P 0.01 0.1 1 10 100

Odds

Figure 3.
Odds of pleuritis in late-onset versus early-onset systemic lupus erythematosus patients

using random effects model.

Semin Arthritis Rheum. Author manuscript; available in PMC 2019 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Medlin et al.

Study

Dimant 1879
Wison 1881
Hashimoto 1287
Maddison 1287
Domensch 1002
Takayasu 1962
Cervera 1603
Font 1883
Costallat 1824
Antolin 1295
Janwstyanuwit 1825
Shaikh 1295

Ho 1888
Jacobsen 1008
Liu 1293

Mak 1998

Pu 2000

Cooper" 2002
Vioulgari 2002
Boddaert 200¢
Sayarfiogiu 2004
Mok 2005

Gomez 2006
Iwazu 2008
Karoubd Mordon® 2007
Appenzeller” 2008
Chen 2009

Feng 2010

Lalani 2010

Tang 2011
201

Alonse 2012
Cartella 2013
Stefanidou 2013
Tomic—Lucic" 2013
Cheai 2015
Jedeniewicz® 2015
Medeiros 2015
Sousa 2018

Random effects model
Hesmgensty: = 0%, ©° = 0.2631, p < D001

Figure 4.

Odds of all pulmonary manifestations in late-onset versus early-onset systemic lupus

Older

14 16
1" 17
T

2

24
8 T
717
3 2
80 103
4 10
g 13
13 42
23 &1
2 80
25 47
T 20
9
a7 m
10 12
o 11
4 18
10 12
17 13
25 161
0 35
4 1
20 =0
8 40
7 1
11 30
2 25
1 20
2 16
o 8o
1645

Odds of Any Pulmonary Manifestation by Age of Onsat

Younger
Events Total Events Total

168
26
56
57
ar
42

a5
A
52

i1

120

3
]

218

40
540

a3
232
192
a10
252

210
147

152

47
114

108352

- 1
<
[ I I 1
01 051 2 10
Odds

erythematosus patients using random effects model.

Semin Arthritis Rheum. Author manuscript; available in PMC 2019 October 01.

208
182
440
237
1.59
478
1.14
10.38
1.01
234
1.00
11.43
157
208
1.85
808
1.58
1.02
0.50
258
2.30
23
1.70
3.93

D.24
3.18
1.30
1.02
073
094
152
D.29
1.81
1.59
D.53
0.17
D24
215

1.70

95%—Cl

[D.48; 9.48]
[0.52; 5.08]
[1.70; 11.28]
0.73; 7.70]
[0.58; 4.53]
[1.03; 22.11]
D.74; 1.78]
[5.46; 21.88]
[0.21; £20]
[0.34; 6.48]
D.43; 2:28]
[2.52; 51.96]
[0.38; 8.40]
[1.71; 4.14]
[D.4g; 6.89]
[2.34; 32.17]
073 327
[0.57; 183
.11; 2:20]
[1.28; 5.15
D.31; 853
0.95; 575
[.9g; 287
[0.71; 21.75]

[0.24; 2.88]
[1.05; 9.50]
[0.78; 221]
[0.685; 1.80]
[0.33; 1.80]
0.31; 2.85]
.74 3.11]
[0.38; 2.19]
[0.98; 287]
.53 477]
012 227
[0.02; 127]
[0.05; 1.07]
[1.08; 428]

Page 13

Weight

16%
22%
2T%
22%
25%
15%
43%
35%
1.5%
25%
1%
16%
1.7%
43%
1.0%
10%
33%
8%
16%
5%
25%
20%
40%
1.3%
0.0%
20%
23%
40%
43%
0%
23%
34%
28%
41%
23%
16%
1.0%
16%
35%

[1.36; 2.14] 100.0%



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Medlin et al.

Table 1
Descriptions of studies included in meta-analysis
Study Location; Study  Years Early- Late- Late- Quality
setting type onset  onset  onset t

SLE SLE age

(n) Q)
Alonso [11] Spain; | CcO ‘87-*06 91 59 250* 6
Antolin [12] Spain; | CcO ‘80-92 165 29 >50* 7
Appenzell [13] Brazil; | cC ‘74-:05 60 16 >50* 7
Boddaert [9] France; O CcO ‘80-00 114 47 >50* 6
Cartella [14] Italy; O CcO ‘76-08 495 40 250 6
Cervera [15] Europe; P CcO ‘80-90 910 90 >50* 6
Chen [16] Taiwan; I/0 CcO ‘98-*08 50 19 260* 6
Choi [17] Korea; | CcO ‘05-*13 176 25 >50* 5
Cooper [18] USA; P CcC ‘97-'99 195 61 =250 6
Costallat [19] Brazil; O CcO ‘73-'92 262 10 250* 6
das Chagas Medeiros [20] Brazil; | CcO ‘74-*13 398 16 >50* 7
Dimant [21] USA; 110 CcO ‘66-°76 218 16 >50* 6
Domenech [22] England;1/0 CcO ‘85-'91 232 15 250* 6
Feng [23] China; | CcO ? 1659 131 250* 5
Font [24] Spain; I1/0 CcO ‘61-91 252 48 =250 6
Gomez [25] Spain; P CO ‘92-? 272 91 250* 6
Hashimoto [26] Japan; O CcO ‘55-‘85 549 21 >50* 6
Ho [27] China; O CcO ‘71-'97 100 25 >50* 7
lwazu[28] Japan; | CcO ’85-04 25 12 =50 7
Jacobsen [29] Denmark; P CcO ‘75-95 410 103 =50 6
Janwityanujit [30] Thailand; | CcO ‘90-‘92 359 27 >50* 7
Jeleniewicz [31] Poland; 1/0 CcO ‘04-*14 108 20 250 5
Karoubi Nordon [32] France; O CcC ‘95-03 11 11 =50 8
Lalani [33] Canada; P CcO ‘05-? 1367 161 >50* 6
Liu [34] Taiwan; 1/0 CO “77-°86 207 11 >50* 7
Maddison [35] England; O CcO ? 93 19 >60* 6
Mak [4] China; | CcO ‘85-95 89 13 >50* 6
Mok [36] China; I1/0 CcO ‘91-*03 263 22 >50* 8
Pu [37] Taiwan; | CcO ‘88-98 152 42 250 6
Sayarlioglu [38] Turkey; O CcO ‘78-'01 100 20 >50* 6
Shaikh [39] Malaysia; O CcO ‘76-92 52 17 >50 6
Sousa [40] Portugal; | CcO ‘12-*13 89 89 =50 6
Stefanidou [41] Greece; P CcO ‘89-'07 430 121 =50* 6
Takayasu [42] Brazil; O co ‘89-? 192 7 >50 6
Tang [43] China; O CcO ‘86-08 100 35 250 6
Tomic-Lucic [44] Serbia; O cC ? 30 30 =50 7
Voulgari [45] Greece; O CO ‘81-‘00 398 90 255* 7
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Study Location; Study  Years Early- Late- Late- Quality
setting type onset  onset onset t
SLE SLE age
(n) (n)
Wilson [46] USA; O CcOo 70-78 49 17 >50* 7
Xu [47] China; | Cco ‘00-‘08 241 30 >50 6
TOTAL 10,963 1,656

SLE= Systemic lupus erythematosus; I=Inpatient; O=Outpatient; P=Population; CO=Cohort; CC=Case control study type.

*
Indicates early-onset group including age <18.

fScored according to Newcastle Ottawa Quality Score criteria [10].
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Table 2
Meta-analysis summary statistics for pulmonary findings in late- versus early-onset systemic lupus
erythematosus
Pulmonary Total Late- Early- OR (95% CI) Heterogeneity
manifestation cases onset* onset* 12%* (9%), p-value
Interstitial lung disease 82 29/294 53/1267 2.56 (1.27,5.16) 26, 0.234
Pleuritis 1212 223/939 989/6415 1.53(1.19, 1.96) 36, 0.069
Serositis 3184  499/1589  2685/10048  1.31 (1.05, 1.65) 61, <0.001
Pulmonary embolism 10 5/64 5/166 2.73(0.78, 9.60) 0, 0.502
Pulmonary hypertension 5 1/36 4/160 1.72 (0.22, 13.49) 0, 0.404
Any 3074 533/1645 2541/10852  1.70 (1.36, 2.14) 60, <0.001

OR=0d(ds ratio; Cl=Confidence interval.

*
Numerator is cases with manifestation present, denominator is total for each age category in which this manifestation was examined.

*Kk
12 interpretation: low heterogeneity <25%, moderate 50%, and high >75%
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