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METHODS
Panel Composition

The project was proposed by one of the co-chairs (EDC) through an application to the
American Thoracic Society (ATS). The project formally commenced January 1, 2018. The co-
chairs (EDC, RPB, LAM) identified potential panelists based on their expertise in the
investigation and clinical management of sarcoidosis. The committee was diverse with respect to
gender, specialties and disciplines, level of seniority, and geographical locations; in addition, a
patient representative provided perspective on patient values and preferences. All potential
panelists disclosed their conflicts of interest, which were vetted and managed according to the

policies and procedures of the ATS. The final panel was approved by the ATS.

Questions
The co-chairs and lead methodologist (KCW) drafted key clinical questions in a PICO
(Population, Intervention, Comparator, and Outcome) format. The questions were revised, and

additional questions were proposed via a series of electronic surveys. Further discussion,
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modification, and approval was performed by the full guideline panel at a face-to-face meeting

held at the 2018 ATS International Conference in San Diego, California in May 2018.

Literature search

The published literature was searched by the librarian (SK) in the following databases:
Medline, Excerpta Medica Database (EMBASE), and Cochrane Database of Systematic
Reviews. Searching was conducted in June 2018 by the librarian and then a targeted updated
was performed in April 2019 by the lead methodologist (KCW). The methodology team (KCW,
MG, PG, MHT) reviewed all publications retrieved from the literature searches, initially
screening based on title and/or abstract and then reviewing the full text of potentially relevant
publications. Bibliographies of selected studies and relevant systematic reviews were also

reviewed.

Evidence synthesis

Findings from relevant publications were extracted into data tables. When data were
amenable to weighted pooling (i.e., meta-analysis), a random effects model was implemented in
the Cochrane Collaboration Review Manager, version 5.3. For controlled studies, relative risk
(RR) was used to report dichotomous outcomes and the mean difference (MD) was used to
report continuous outcomes. For uncontrolled studies, proportion was estimated using generic
inverse; in cases when generic inverse variance could not be used, data was pooled without
weighting. Regardless of the approach used to pool individual studies, the accompanying 95%
confidence interval (Cl) was determined. Statistical heterogeneity was measured using the 12 test;

an 12 >75%, 50-75%, and 25-50% was considered severe, moderate, and mild heterogeneity,
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respectively. When heterogeneity was encountered, sensitivity analyses were initially performed
to identify contributors and, if indicated, subgroup analyses and meta-regression was performed.
No cause was usually found, so we eliminated outliers and the resulting estimates were presented
to the committee to inform their discussion and judgements. Results are provided in the evidence
tables.

The Grading, Recommendations, Assessment, Development, and Evaluation (GRADE)
approach was used to assess certainty in the estimated effects (i.e., the quality of evidence) for
each intervention on each outcome of interest (1). The methodologist created evidence profiles
using the Guideline Development Tool (2), which categorized the overall certainty in the
evidence into one of four levels: high, moderate, low, or very low. Each level represents the
certainty in the accuracy of the estimated effects for a specific intervention. The full guideline

panel reviewed the evidence profiles and provided input and feedback.

Recommendations

The methodology team presented the completed evidence syntheses to subcommittees via
webinars, during which the evidence was discussed. Following each webinar, the subcommittees
made conclusions and formulated and rated recommendations by email and teleconferences. The
panelists made decisions about whether to recommend for or against an intervention based on:
the balance of desirable consequences (benefits) and undesirable consequences (burdens, adverse
effects, and costs), quality of evidence, feasibility, and acceptability to patients (i.e., patient
values and preferences). Using the GRADE approach, each recommendation was rated as either
“strong” or “conditional”. Best practice statements were made when it was concluded that there

was no appropriate alternative course of action. The full guideline panel met at the 2019 ATS
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Conference in Dallas, Texas in May 2019. Evidences syntheses and subcommittee conclusions
and recommendations were presented to the full guideline panel, which was followed by

discussion, revisions, and approvals.

Manuscript preparation

The initial draft of the manuscript was written by the co-chairs (EDC, RPB, LAM) and
lead methodologist (KCW). All members of the guideline panel reviewed the manuscript;
comments were addressed by the co-chairs and then incorporated into the revised manuscript.
The manuscript was redistributed to the full panel for further review. The final product was the
result of collective work from all co-chairs, panelists, and methodologists. Once the manuscript

was approved by the full panel, it was submitted for external peer review.

Peer review

Peer review was overseen by the ATS Documents Editor. The guideline was peer
reviewed by four content experts and a guideline methodologist. Following several cycles of
review and revisions, the manuscript was deemed satisfactory and sent to the AT Board of

Directors for further review and final approval.

Updating
The guideline will be reviewed by the ATS’ Clinical Problems Assembly within five
years. If one or more questions is deemed in need of an update, or related new questions need

answered, a new task force will be approved to develop an updated guideline. Otherwise, the
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resources will be redirected toward developing a guideline on an alternative interstitial lung

disease-related topic.

Methods references:

1. Schunemann HJ, Jaeschke R, Cook DJ, Bria WF, EI-Solh AA, Ernst A, Fahy BF, Gould
MK, Horan KL, Krishnan JA, et al. An Official ATS Statement: Grading the Quality of
Evidence and Strength of Recommendations in ATS Guidelines and Recommendations.
Am J Respir Crit Care Med 2006; 174:605-614.

2. GRADEpro GDT: GRADEpro Guideline Development Tool [Software]. McMaster

University, 2015 (developed by Evidence Prime, Inc.). Available from gradepro.org.

IMPLICATIONS OF THE STRENGTH OF A RECOMMENDATION

The strength of a recommendation can be conceptualized in several ways. First, a strong
recommendation conveys that the recommended course of action is the appropriate in >95% of
patients, whereas a conditional recommendation conveys that the recommended course of action
is appropriate in >50% of patients but may not be appropriate in a sizeable minority. Second, a
strong recommendation conveys “just do it”, whereas a conditional recommendation conveys
“slow down, think about it, discuss it”. Third, strong recommendation also conveys that
criticism may be warranted if the recommended course of action is not followed, whereas a
conditional recommendation conveys that a decision to not follow the recommended course of
action may be a matter of style or equipoise. Finally, a strong recommendation is often the basis
of a performance measure, whereas conditional recommendations seldom make reasonable

performance measures.
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TABLE: Implications of strong and conditional recommendations

Strong Recommendation
(“We recommend . . .”)

Conditional Recommendation
(“We suggest . ..”)

For patients

The overwhelming majority of individuals in this
situation would want the recommended course of
action and only a small minority would not.

The majority individuals in this situation would want
the suggested course of action, but a sizeable minority
would not.

For clinicians

The overwhelming majority of individuals should
receive the recommended course of action. Adherence
to this recommendation according to the guideline
could be used as a quality criterion or performance
indicator. Formal decision aids are not likely to be
needed to help individuals make decisions consistent
with their values and preferences.

Different choices will be appropriate for different
patients and you must help each patient arrive at a
management decision consistent with her or his
values and preferences. Decision aids may be useful
to help individuals make decisions consistent with
their values and preferences. Clinicians should expect
to spend more time with patients when working
towards a decision.

For policy
makers

The recommendation can be adapted as policy in most
situations including for the use as performance
indicators.

Policy-making will require substantial debates and
involvement of many stakeholders. Policies are also
more likely to vary between regions. Performance
indicators would have to focus on the fact that
adequate deliberation about the management options
has taken place.

QUESTION #1: Should a lymph node biopsy be performed in a patient presenting with

asymptomatic

bilateral hilar lymphadenopathy?

Search strategy

E9

# Searches
1 lymphadenopathy/
2 ((enlarg$ or swollen) adj2 lymph nodeS).mp.
3 (Hilar adj3 (lymph$S or adenopath$)).mp.
4 (Bilateral adj3 (hilar or lymph$ or adenopathS)).mp.
5 or/1-4 [lymphadenopathy]
6 lymph node biopsy/
(lymphS adj2 (tissueS or node$ or gland$) adj2 (biopsS$ or punctureS or
7 aspiratS)).mp.
8 6 or 7 [biopsy]
9 5and 8
10 exp sarcoidosis/
11 sarcoidosis/
12 sarcoidS.mp.
13 (besnier adj boeckS).tw.




14 (boeck$ adj (disease or sarcoid)).tw.

15 (schaumann$ adj (disease or syndrome)).tw.

16 uveoparotiS.tw.

17 (benign$ adj lymphogranulomas).tw.

18 ((junging or heerfordt or lofgren) adj syndrome).tw.
19 neurosarcoidosis.tw.

20 (lupus adj pernio).tw.

21 (idiopathic adj3 inflammat$ adj3 granulomat$).tw.
22 or/13-24 [sarcoidosis]

23 9 and 22

Flow of information

MEDLINE EMBASE OTHER

7

k4

2,106 articles

¥

75 full text reviews

|

17 studies selected

Approach
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Suspected
Stage 1 sarcoidosis

LN sampling
procedure(s)

/'

_  »

T~

Diagnosed with
Sarcoidosis

Alternative
diagnosis

Non-diagnostic
Specimens

Note: In contrast to the approach taken for PICO 2, we assumed that the all procedures alone or in combination

yielded adequate samples

Selected studies with outcomes

Diagnostic findings

Study Size, Procedure Sarcoidosis Alternative Alternative Non-diagnostic evaluation
N confirmed diagnosis diagnoses
Lymphoma 8
cases, malignant
Boujaoude 2012" 78 EBUS-TBNA 56/78 (72%) 14/78 (18%) other 1 case, non- NR
malignant other 5
cases
F”tscg%'gga"ens 12 EUS-FNA 11/12 (92%) 1/12 (8%) Tuberculosis (1) 0/12 (0%)
Garwood 2007 32 EBUS-TBNA 30/32 (94%) 0/32 (0%) N/A 2/32 (6%)
EBUS-TBNA,
Hong 2013 11 TBBX, EBBX, 9/11 (82%) NR NR NR
BAL
lwashita 2008 41 EUS-FNA 35/41 (85%) 1/41 (2%) Lymphoma (1) 5/41 (12%)
Tuberculosis (1),
Koerner 1975 10 TBBX 7/10 (70%) 2/10 (20%) Pulmonary 1/10 (10%)
embolism (1)
Koonitz 1976 20 TBBX 18/20 (90%) 0/20 (0%) N/A 2/20 (10%)
Leonard 1997 5 TBBX, TBNA 35 (60%) 1/5 (20%) Lymphoma (1) 1/5 (20%)
Oki 2007 11 EBUS-TBNA 11/11 (100%) 0/11 (0%) N/A 0/11 (0%)
Oki 2012 44 EBUS TENA 37/44 (84%) NR NR NR
Oki 2013 18 EUS-FNA 17/18 (94%) NR NR NR
OKki 2018 58 EBUS-TBNA 47/58 (81%) NR NR NR
Pakhale 2006 55 Mediastinoscopy 49/55 (89%) 1/55 (1.8%) 1/55 (2%)
Pauli 1984 152 TBNA 121/152 (80%) 0/152 (0%) N/A 31/152 (20%)
Tuberculosis (1),
Ribeiro 2014 27 EBUS-TBNA 21/27 (28%) 2127 (7.4%) Non-tuberculous 1/27 (4%)
mycobacterium (1)
Trisolini 2004 17 TBNA, TBBX 17/17 (100%) 0/17 (0%) N/A 0/17 (0%)
Yanardag 2006** 43 Mediastinoscopy 42/43 (98%) 0/43 (0%) N/A 1/43 (2.3%)
Pooled (weighted) N/A N/A Not estimable Not estimable N/A Not estimable
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Pooled o - 475/556 (85.4%) 8/425 (1.9%) - 45/425 (10.6%)
(unweighted) (95% Cl1 82.2-88.3%) | (95% CI 1.0- 3.7%) (95% C17.8- 13.9%)
Median (range) N/A N/A 87.2% (60.0-100%) 0.9% (0- 20.0%) N/A 5.0% (0- 20.4%)

NR= not reported, N/A= not applicable
* Study was selected because it met selection criteria but was excluded from the analysis as an outlier.
**Assumed 1 patient in the entire cohort who had a non-diagnostic mediastinoscopy was stage 1.

Complications

Study Mortality Major bleeding Pneumo- Other
thorax
Boujaoude 2012" 0160 (0%) 0/60 (0%) 0/60 (0%) 0/60 (0%)
Fritscher-Ravens 2000 0/12 (0%) 0/12 (0%) 0/12 (0%) 0/12 (0%)
Garwood 2007 0/32 (0%) 0/32 (0%) 0/32 (0%) 0/32 (0%)
Hong 2013 0/11 (0%) 0/11 (0%) NR 0/11 (0%)
Ilwashita 2008 0/41 (0%) 0/41 (0%) 0/41 (0%) 1/41 (2%) - mediastinitis
Koerner 1975 0/10 (0%) 0/10 (0%) NR 0/10 (0%)
Koonitz 1976 0/20 (0%) 0/20 (0%) NR 0/20 (0%)
Leonard 1997 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
Oki 2007 0/11 (0%) 0/11 (0%) 0/11 (0%) 0/11 (0%)
Oki 2012 0/44 (0%) 0/44 (0%) NR 0/44 (0%)
Oki 2013 0/18 (0%) 0/18 (0%) 0/18 (0%) 0/18 (0%)
Oki 2018 0/58 (0%) 0/58 (0%) 0/58 (0%) 0/58 (0%)
Pakhale 2006 NR NR NR NR
Pauli 1984 0/152 (0%) 0/152 (0%) 0/152 (0%) 0/152 (0%)
Ribeiro 2014 0127 (0%) 0/27 (0%) 0/27 (0%) 0/27 (0%)
Trisolini 2004 0117 (0%) 0717 (0%) 0717 (0%) 0/17 (0%)
Yanardag 2006* 0/43 (0%) 0/43 (0%) 0/43 (0%) 0/43 (0%)
Pooled (weighted) Not estimable Not estimable Not estimable Not estimable
Pooled (unweighted) 0/501 (0%) 0/501 (0%) 0/232 (0%) 1/501 (0.001%)
g (95% CI 0- 0.01%) (95% CI 0- 0.01%) (95% CI 0- 0.02%) (95% CI 0- 0.01%)
Median (range) 0% (0- 0%) 0% (0- 0%) 0% (0- 0%) 0% (0- 2.4%)

NR= not reported
* Study was selected because it met selection criteria but was excluded from the analysis as an outlier.

Meta-analysis Forest plots

None. Studies without control groups require Generic Inverse Variance for meta-analysis, which
cannot be used if individual studies yield 0% or 100%. Thus, studies underwent only unweighted
pooling instead.

Markov model

E12



Diagnosed with
Sarcoidosis
854

LN sampling
Suspected procedure(s) Alternative
Stage 1 sarcoidosis > diagnosis

1000 \ 35

Non-diagnostic
Specimens
106

Evidence profile

Comparison: Lymph node sampling versus no lymph node sampling
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e .Of Design R'ka i Inconsistency|Indirectness|imprecision cher_
studies bias considerations
Confirmed sarcoidosis (%)
162 Case g N 5 475/556 (85.4%) VERY
series Serious Serious None None None (95% C 82.2- 88.3%) LOW TBD

Alternative diagnoses (%)

5 Case . .4 5 15/425 (3.5%) VERY
12 series Serious®  [Serious None None None (95% C1 2.0- 5.8%) LOW TBD
Non-diagnostic sampling (%)

s Case N S s 45/425 (10.6%) VERY
12 series Serious®  [Serious None None None (95% C1 7.8- 13.9%) LOW TBD
Mortality, procedural (%)

. Case g 5 0/501 (0%) VERY
15 series Serious® [None None None None (95% CI 0- 0.01%) LOW TBD
Major bleeding (%)

Case ) 0/501 (0%) VERY

157 ceries Serious®  [None None None® None (95% CI 0- 0.01%) LOW TBD
Pneumothorax (%)

8 Case s 5 0/232 (0%) VERY
10 series Serious® [None None None None (95% CI 0- 0.02%) LOW TBD
Footnotes:

1 Bonjaoude, et al. was excluded from the analysis and evidence profile as an outlier, likely due to enrollment of a slightly different population.
ZIncluded all studies in the bibliography except Bonjaoude (2012).

% Most studies were retrospective analyses, rather than prospective studies that enrolled consecutive patients with legitimate uncertainty.

4 Could not do a meta-analysis using Generic Inverse Variance and, therefore, could not calculate the 12. However, the wide range suggests
inconsistency across studies.

® The ends of the confidence interval would likely lead to the same clinical decision.

% Included all studies in the bibliography except Bonjaoude (2012), Hong (2013), Oki (2012, 2013, and 2018).

" Included all studies in the bibliography except Bonjaoude (2012) and Pakhale (2006).

8 Included all studies in the bibliography except Bonjaoude (2012), Hong (2013), Koerner (1975), Koonitz (1976), Oki (2012), and Pakhale
(2006).

QUESTION #2: Should patients with suspected sarcoidosis and mediastinal and/or hilar
lymphadenopathy for whom it has been determined that tissue sampling is necessary undergo
EBUS-guided lymph node sampling or mediastinoscopy as the initial mediastinal and/or hilar
lymph node sampling procedure?

Search strategy

# Searches

Endoscopic Ultrasound-Guided Fine Needle Aspiration/
EBUSS.mp.

(endoscop$ adj3 (ultrasound or ultrasonograph$)).mp.
endosonographS.mp.

"Ultrasonography, Interventional"/

or/1-5 [all EBUS]

Mediastinoscopy/

Mediastinoscopes/

mediastinoscopS.mp.

(endoscop$ adj3 (mediastinS or lymphS)).mp.

O 00 N|JO 1 & W N B

[EY
o
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11

or/7-10 [mediastinoscopy]

12

6orll

13
14
15
16
17
18
19
20
21
22
23
24
25

exp sarcoidosis/

sarcoidosis/

sarcoidS.mp.

(besnier adj boeckS).tw.

(boecks$ adj (disease or sarcoid)).tw.

(schaumann$ adj (disease or syndrome)).tw.
uveoparotiS.tw.

(benign$ adj lymphogranulomas$).tw.

((junging or heerfordt or lofgren) adj syndrome).tw.
neurosarcoidosis.tw.

(lupus adj pernio).tw.

(idiopathic adj3 inflammat$ adj3 granulomat$S).tw.
or/13-24 [sarcoidosis]

26

12 and 25 [EBUS or mediastinoscopy and sarcoidosis]

Flow of information

MEDLINE EMBASE OTHER
703 articles

A4

64 full text reviews

|

29 studies selected

Definitions
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Diagnosed with
sarcoidosis

Diagnostic

/ specimens
\ Alternative
\ diagnosis

Adequate
specimens

Non-diagnostic

specimens
Suspected

sarcoidosis

Diagnostic yield = # diagnostic specimens / # procedures

Inadequate
specimens

% Adequate samples = adequate samples / procedures

% Inadequate samples = inadequate samples / procedures

% Diagnostic samples = specific diagnoses / adequate specimens

% Non-diagnostic samples = non-diagnostic samples / adequate specimens

% Sarcoidosis diagnoses = sarcoidosis diagnoses / specific diagnoses

% Other diagnoses = other diagnoses / specific diagnoses

Diagnostic yield = specific diagnoses / procedures

Note that when all procedures yield adequate specimens, then % diagnostic samples = diagnostic yield

PN~ WNE

Selected studies with outcomes

EBUS-guided lymph node sampling

Study Adequate | Inadequate Diagnostic Non- Sarcoidosis Other Diagnoses Diagnostic
samples samples samples diagnostic among diagnoses other than yield
among samples diagnostic among sarcoidosis (diagnoses
adequate among samples diagnostic among all
samples adequate samples procedures)
samples
Adelie_ 1 lesis;
Nakahedeg NR NR NR NR 12/14-(86%) 2/14-(14%) I-mantle-cell 14/36-(39%)
2017 ympRoma
15/15 14/14
Balwan 2018 (100%) 0/15 (0%) 14/15 (93%) 1/15 (7%) (100%) 0/14 (0%) None 14/15 (93%)
4 NHL, 2 HL,
Boujaoude 2 silicosis, 2
2012 NR NR NR NR 53/64 (83%) | 11/64 (17%) fibrosis, 1 64/78 (82%)
cancer
Garwood 2007 NR NR NR NR 41/41 0/41 (0%) N/A 41/49 (84%)
(100%)
Hong 2013 NR NR NR172 our NR 29/30 (97%) 1/30 (3%) 1 cancer 30/33 (91%)
Li 2014 NR NR NR NR 29/30 (97%) 1/30 (3%) 1 tuberculosis 30/31 (97%)
13/15
Low 2014 (87%) 2/15 (13%) 9/13 (69%) 4/13(31%) 9/9 (100%) 0/10 (0%) N/A 9/15 (60%)
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Navasakulpong 44/45 o 0 0 36/36 o o
2016 (98%) 1/45(2%) 36/44 (82%) 8/44 (18%) (100%) 0/36 (0%) N/A 36/45 (80%)
Oki 2012 NR NR NR NR 51/53 (96%) 2/53 (4%) 2 tuberculosis 53/62 (85%)
Raddaoui 2014 NR NR NR NR 16/16 0/16 (0%) N/A 16/19 (84%)
(100%)
. 38/39 o o 0 31/31 N N
Ribeiro 2014 (97%) 1/39 (3%) | 31/38 (82%) 7/38 (18%) (100%) 0/31 (0%) N/A 31/39 (79%)
Tremblay 2009 NR NR NR NR 23/23 0/23 (0%) N/A 23/24 (96%)
(100%)
62/65 . . ) 56/56 ) 0
Wong 2007 (95%) 3/65 (5%) | 56/62 (90%) 6/62 (10%) (100%) 0/56 (0%) N/A 56/65 (86%)
Oki 2007 NR NR NR NR 13/13 0113 (0%) N/A 13/15 (87%)
(100%)
Yanardag 2006 NR NR NR NR 66/66 0/66 (0%) NIA 66/68 (97%)
(100%)
Lo 549/549 549/653
Dziedzic 2017 NR NR NR NR (100%) 0/549 (0%) N/A (84%)
5 lung cancers,
3 other 0
Oki 2018 NR NR NR NR 81/90 (90%) | 9/90 (10) cancers, 1 | 20/109 (83%)
necrotizing
granulomas
86% 14% 87%
(P\/\c/)gilgegted) estil:lnoz:ble estil:lnoz:ble At Bl R L] estil:lno;ble esti%oatble IR
92%) 20%) 91%)
nn 71179 146/172 26/172 1007/1121 | 2471121 1121/1320
Pooled (—1950'/ él (3.9%) (84.9%) (15.1%) (97.9%) (2.1%) (84.9%)
(unweighted) 92 °2 (95% CI (95% CI 78.8- | (95% CI 10.5- (95% ClI (95% ClI (95% ClI 82.9-
- 1.9-7.9%) 89.5%) 21.2%) 96.8-98.6%) | 1.4-3.2%) 86.8%)
98.1%)
. 97.4% 2.6% 81.8% 13.9% 100% 0% o 9
?:':g'i’)‘ 86.7%1t0 | (0%to (69.2% to (6.7% to (82.8% to (0% to 84{2 5/;’7(??/()’ &
9 100%) 13.3%) 93.3%) 30.8%) 100%) 17.2%) =
Mediastinoscopy
Study Adequate Inadequ | Diagnostic Non- Sarcoidosis Other Diagnoses Diagnostic yield
samples ate samples diagnostic among diagnoses other than (diagnoses among
samples among samples diagnostic among sarcoidosis all procedures)
adequate among samples diagnostic
samples adequate samples
samples
Pakhale 55/55 0/55 54/55 o o o Reactive LAN 0
2006 (100%) (0%) (98%) 1/55 (2%) 49/54 (91%) 5/54 (9%) 5 54/55 (98%)
Study Sarcoidosis among all procedures Other diagnosis or non-diagnostic samples among all
procedures
Pakhale 2006 49/55 (89%) 6/55 (11%)
Tucker 1970 48/50 (96%) 2/50 (4%)
Carlens 1959 118/123 (96%) 5/123 (4%)
Nielsen 1966 115/121 (95%) 6/121 (5%)

Maassen 1967

115/115 (100%)

0/115 (0%)

Jepsen 1966

41/43 (95%)

2143 (5%)

Lofgren 1964

32/35 (91%)

3/35 (9%)

Palva 1964 27128 (96%) 1/28 (4%)
Patilia 1964 25/25 (100%) 0/25 (0%)
Mikhail 1971 121/130 (93%) 9/130 (7%)
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Berge 1964 33/33 (100%) 0/33 (0%)
Friedel 1964 30/30 (100%) 0/30 (0%)
Pooled (weighted) Not estimable Not estimable

754/787 (95.8%)

33/787 (4.2%

Pooled (unweighted)

(95% ClI 94.2% to 97.0%)

(95% C1 3.0 to 5.8%)

Median
(range)

96.0%

(90.7% to 100%)

4.0%

(0% to 9.3%)

Apples to apples, and oranges to oranges

Sarcoidosis among all procedures

Pooled (weighted)

Pooled (unweighted)

Median (range)

EBUS

85%
(95% CI 80% to 89%)

83.1%
(95% CI 81.0-85.0%)

84.1%
(60.0 - 97.1%)

Mediastinoscopy

Not estimable

95.8%
(95% CI194.2 - 97%)

96%
(90.7 — 100%)

Diagnostic yield

Pooled (weighted)

Pooled (unweighted)

Median (range)

EBUS 87% 84.9% 84.8%
(95% ClI 84-91%) (95% CI 82.9- 86.8%) (60% to 97.1%)
98%
Mediastinoscopy (95% CI 90-99.9%)
Single study
Mediastinoscopy EBUS-guided sampling
Study Mortality Major Minor Pneumo- Other Study Mortality Major Pneumo- Other
bleeding bleeding thorax bleeding thorax
Pakhale 2006 NR NR NR NR NR Adolfo 0/36 (0%) 0/36 NR 0/36
Aragaki- (0%) (0%)
Nakahodo
2017
Tucker 1970 NR NR NR NR NR Balwan 2018 0/15 (0%) 0/15 0/15 0/15
(0%) (0%) (0%)
Carlens 1959 NR NR NR NR NR Boujaoude 0/78 (0%) 0/78 0/78 (0% 0/78
2012 (0%) (0%)
Nielsen 1966 NR NR NR NR NR Garwood 2007 | 0/50 (0%) 0/50 0/50 1/50
(0%) (0%) (2%)
stridor
Maassen 1967 NR NR NR NR NR Hong 2013 0/33 (0%) 0/33 NR 0/33
(0%) (0%)
Jepsen 1966 NR NR NR NR NR Li 2014 0/31 (0%) 0/31 0/31 0/31
(0%) (0%) (0%)
Lofgren 1964 NR NR NR NR NR Low 2014 0/15 (0%) 0/15 0/15 0/15
(0%) (0%) (0%)
Palva 1964 NR NR NR NR NR Navasakulpong NR NR NR NR
2016
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Patilia 1964 NR NR NR NR NR Oki 2012 0/62 (0%) 0/62 0/62 0/62
(0%) (0%) (0%)
Mikhail 1971 NR NR NR NR NR Raddaoui 2014 NR NR NR NR
Berge 1964 NR NR NR NR NR Ribeiro 2014 | 0/39 (0%) 0/39 0/39 0/39
(0%) (0%) (0%)
Friedel 1964 NR NR NR NR NR Tremblay 2009 | 0/24 (0%) 0/24 0/24 0/24
(0%) (0%) (0%)
Wong 2007 0/65 (0%) 0/65 0/65 0/65
(0%) (0%) (0%)
Oki 2007 0/15 (0%) 0/15 0/15 0/15
(0%) (0%) (0%)
Yanardag 2006 | 0/68 (0%) 0/68 0/68 0/68
(0%) (0%) (0%)
Dziedzic 2017 0/653 0/653 0/653 NR
(0%) (0%) (0%)
Oki 2018 0/109 0/109 0/109 0/109
(0%) (0%) (0%) (0%)
Pooled Not Not Not Not Not Pooled Not Not Not Not
(weighted) estimable | estimable | estimable | estimable | estimable (weighted) estimable | estimable | estimable | estimable
0/1293 0/1293 0/1224 1/1293
Pooled Not Not Not Not Not Pooled (0%) (0%) (0%) (0.01%)
(unweighted) | estimable | estimable | estimable | estimable | estimable | (unweighted) | (95%CI | (95%CI | (95% Cl | (95% CI
0-0.3%) | 0-0.3%) | 0-0.3%) | 0-0.4%)
. Not ] 0% 0% 0% 0%
Al .NOth .N°tb| .N°tb| .N°tb| estimable Median 0%to | O%to | (%to | (0%to
(range) estimable | estimable | estimable | estimable (range) 0%) 0%) 0%) 206)
Forest plots
EBUS diagnostic samples among adequate specimens
Diagnostic Samples
Study or Subgroup Diagnostic Samples SE Weight IV, Random, 95% ClI
Balwan 2018 093 006 19.7% 0.93(0.81,1.05) .
Low 2014 069 013 49% 0.69[0.44,0.94)
Navasakulpong 2016 082 006 197% 0.82[0.70,0.94] —
Riberio 2014 082 006 197% 0.82[0.70,0.94] —
Wong 2007 09 004 362% 0.90(0.82, 0.98) -
Total (95% ClI) 100.0% 0.86 [0.81,0.92] L
Heterogeneity: Tau®= 0.00; Chi*= 4.86, df= 4 (P = 0.30): F= 18% . '
0 50% 100%

Test for overall effect Z=29.45 (P < 0.00001)

EBUS non-diagnostic samples among adequate specimens

E19




Non-diagnostic samples

Study or Subgroup  Non-diagnostic samples  SE Weight IV, Random, 95% Cl ,

Balwan 2018 007 006 19.8% 0.07 [-0.05,0.19) -

Low 2014 031 012 6.0% 0.31(0.07,0.55] e

Navasakulpong 2016 018 006 198% 0.18(0.06, 0.30) —

Riberio 2014 018 006 19.8% 0.180.06, 0.30] —

Wong 2007 01 004 347% 0.10(0.02,0.18] -+

Total (95% Cl) 100.0% 0.14[0.08, 0.20] kS

Heterogeneity: Tau*= 0.00; Chi*=5.19, df=4 (P= 0.27), F= 23% + +

Test for overall effect Z= 4.55 (P < 0.00001) 0 50% 100%
EBUS diagnostic yield

Diagnostic Yield

Study or Subgroup Diagnostic Yield SE Weight IV, Random, 95% CI

Balwan 2018 093 006 51% 0.93[0.81,1.05) —_

Boujaoude 2012 082 004 71% 0.82(0.74, 0.90] -

Dziedzic 2017 084 001 99% 0.84 (0.82, 0.86] -

Ganwood 2007 084 005 6.1% 0.84 (0.74, 0.94) —_

Hong 2013 092 004 71% 0.92[0.84,1.00)

Li 2014 097 003 8.2% 0.97 (0.91,1.03) -

Low 2014 06 013 1.8% 0.60 [0.35, 0.85)

Navasakulpong 2016 08 006 51% 0.80 [0.68, 0.82) —_—

Oki 2007 087 009 3.2% 0.87 [0.69, 1.05] ——

Oki 2012 085 004 7.1% 0.85[0.77,0.83) —

Oki 2018 083 004 71% 0.83[0.75, 0.91] —

Raddaoui 2014 084 008 37% 0.84 (0,68, 1.00] R

Riberio 2014 078 006 51% 0.79[067,091] .

Tremblay 2009 096 004 71% 0.96 [0.88, 1.04] a

Wang 2007 086 004 71% 0.86[0.78, 0.94] -

Yanardag 2006 097 002 92% 0.97 [0.93,1.01] -

Total (95% Cl) 100.0% 0.87 [0.84,0.91] ¢

Heterogeneity. Tau®= 0.00; Chi*= 63.55, df=15 (P = 0.00001); = 76% t :

Test for overall effect Z = 45.03 (P < 0.00001) 50% 100%
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Markov model
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Evidence profile

Comparison: EBUS-guided lymph node sampling versus mediastinoscopy
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Quality assessment
Effect Quality [Importance
Mo el Design Rl Inconsistency|indirectness|imprecision Ot
studies 9 bias y P considerations
Diagnostic yield (%)
EBUS: 87% (95%
. Case o, - Cl184-91%) | VERY
18 series Serious® [Serious None None None MED: 98% (95% | LOW TBD
Cl1 90-99.9%)
Mortality, procedural (%)
EBUS: 0% (95%
. Case - Cl0-0.3%) | VERY

15 series Serious® [None None None None MED: Not LOW TBD

reported
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Major bleeding (%)

EBUS: 0% (95%
Case . Cl 0 - 0.3%) VERY
4 2
15 series Serious® |None None None None MED: Not LOW TBD
reported
Pneumothorax (%)
EBUS: 0% (95%
5 Case L, Cl 0 - 0.3%) VERY
13 series Serious® |None None None None MED: Not LOW TBD
reported
Footnotes:

1 Of the 18 studies that measured diagnostic yield, 17 were for EBUS and only 1 was for mediastinoscopy.
2 The retrospective design creates a risk of selection bias.

% There was serious heterogeneity of the EBUS estimates per the I2 statistic.

4 Of the 15 studies that measured procedural mortality, all were for EBUS.

5 Of the 13 studies that measured procedural mortality, all were for EBUS.

QUESTION 3: Should patients with sarcoidosis who do not have ocular symptoms undergo

screening for ocular sarcoidosis with routine ophthalmological exams?

Search strategy

#

O 00 NO ULl b WN K

R R R R R R R R
N O U D WNBR O

18

19
20

Searches

exp sarcoidosis/

sarcoidosis/

sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/
sarcoidS.mp.

(besnier adj boeck$).tw.

(boeckS adj (disease or sarcoid)).tw.

(schaumann$ adj (disease or syndrome)).tw.

uveoparotiS.tw.

(benign$ adj lymphogranuloma$).tw.

((junging or heerfordt or lofgren) adj syndrome).tw.
neurosarcoidosis.tw.

(lupus adj pernio).tw.

(idiopathic adj3 inflammat$ adj3 granulomat$).tw.

or/1-13 [all sarcoidosis]

exp Diagnostic Techniques, Ophthalmological/ [medline]

exp ophthalmological diagnostic device/ [embase]

eye examination/ [embase]

((eye$ or vision or retina$ or ocular or ophthalm$) adj3 (technique$ or exam$ or
testS)).mp.

150r16o0or17or 18
14 and 19
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Selected studies with outcomes

Frequency abnormal eye

Stud Symptomatic patients among Frequency of anterior uveitis as
Y exams c/w ocular sarcoidosis those with abnormal eye exams the abnormality
Ungz%’f;se” 23/151 (15%) 21/23 (91%) 7123 (30%)
B'rznok_fg“m 1256/3364 (37%) NR 1013/1256 (81%)
Sungur
20?3 26/48 (53%) NR 4126 (15%)
Judson
2012 363/1582 (23%) NR NR
Baughman
2%12 465/1587 (29%) NR NR
Sheu
2010 19/55 (35%) 13/19 (68%) NR
Atmaca
2000 18/139 (13%) NR 12/18 (67%)
2|6%eg 22/104 (21%) 14122 (64%) 10/22 (45%)
Mo 309/1001 (31%) NR 404/994 (41%)
Kgg(’)‘;a 14/48 (29%) 12/14 (86%) 5/15 (33%)
Evans
2007 65/81 (80%) NR NR
Baughman
2001 87/736 (12%) NR NR
Drobecka 0
1999 6/33 (18%) NR NR
Jabs
1986 47/183 (26%) NR 33/47 (70%)
O?ggg”f 202/532 (38%) NR 106/202 (52%)
Siltzbach
1974 354/1609 (22%) NR NR
Jackson
1970 12/82 (15%) NR NR
James 123/442 (28%) NR 89/123 (72%)
1964
Pooled 26% 78% 53%
(weighted) (95% CI 23-29%) (95% CI 64- 91%) (95% CI 41-64%)
Pooled 29% T7% 62%
(unweighted) (95% CI 28-30%) (95% CI 66-85%) (95% C1 60-64%)
Median 27% T7% 49%
(range) (12% to 80%) (64% to 91%) (15% to 81%)
NR= not reported.
Topical . .
Study No therapy steroid SyStim'C ste{ oid Both therapies Visual acuity
therapy e
With Rx:
Improved= 3/20 (15%)
Unaprasert 2 Stabilized= 8/20 (40%)
92%17 223 (9%) 5/23 (22%) 6/23 (26%) 10/23 (43%) Worse= 9/20 (45%)
Without Rx:
Improved= 1/1 (100%)
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Stabilized= none
Worse= none
Judson ® 0 0
2012 188/287 (66%) 99/287 (34%) NR
3
Ba“gg‘l’ga” 108/465 (23%) 357/465 (77%) NR
With Rx:
Improved= 9/18 (50%)
Stabilized= 4/18 (22%)
Mixed= 4/18 (22%)
= 0,
e 3122 (14%) 4122 (18%) 2122 (9%) 13/22 (59%) Worse= 1/18 (6%)
Without Rx:
Improved= %2 (50%)
Stabilized= % (50%)
Pooled 17% 4 83% * Improvement or st%kzig/iozation w/ treatment
i 0, -269 0, -0130,
(weighted) (95% ClI 7-26%) (95% CI 74-93%) (95% CI 47-81%)
Pooled 2204 4 7805 4 Improvement or st%k;l‘!/lozatlon w/ treatment
(unweighted) | (95% CI 19-26%) (95 Cl 74-81%) (95% CI 47-77%)
Median 14% * 86% 4 Improvement or st%kg‘!/lzatlon w/ treatment
(range) (9-23%) (77-91%) (55_72°% )

NR= not reported.

1 Systemic therapy was often initiated to treat concomitant non-ocular disease.
2Reported treatment and no treatment; didn’t specify the type of treatment.
37/8 (88%) of those stable with treatment had normal eyesight at baseline, suggesting early detection = preservation of eyesight.

4Removed Judson, et al. as an outlier. As a result, 12 for heterogeneity went from 98% to 67%. The reason for the outlying results are unknown.

Forest plots

Frequency of abnormal eye exams

Initial
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Frequency
Study or Subgroup  Frequency SE Weight IV, Random, 95% CI

Atmaca 2009 013 0.0285 5.8% 0.13[0.07,0.19] —
Baughman 2001 012 00119 62% 0.12[0.10,0.14] -
Baughman 2012 029 0.0114 62% 0.29[0.27,0.31) -
Birnbaum 2015 0.37 00083 62% 0.37 [0.35,0.39] -
Drobecka 1999 018 0.0669 4.4% 0.18[0.05,0.31) _—
Evans 2007 0.8 0.0444 53% 0.80[0.71,0.89] e
Jabs 1986 026 0.0324 57% 0.26 [0.20,0.32) —
Jackson 1970 015 0.0384 55% 0.15[0.07,0.23] —_—
James 1964 0.28 00214 6.0% 0.28[0.24,0.32] -
Judson 2012 0.23 0.0106 6.2% 0.23[0.21,0.25] -
Khanna 2007 029 0.0655 4.4% 0.28[0.16,0.42) —_—
Lee 2008 021 00393 54% 0.21[0.13,0.29) —
Morimoto 2008 031 00146 B1% 0.31[0.28,0.34) -
Ohenauf 1978 038 0021 6.0% 0.35[0.34,0.42) -
Sheu 2010 0.35 0.0643 4.5% 0.35[0.22,0.48] _—
Silzhach 1974 022 00103 62% 0.22[0.20,0.24] -
Sungur 2013 053 0072 4.2% 0.53[0.39, 0.67] —
Ungprasert 2017 015 0029 58% 0.15[0.09,0.21] -
Total (95% CI) 100.0% 0.29[0.24, 0.34] L 2
Heterogeneity: Tau®= 0.01; Chi*= 591.80, df= 17 (P < 0.00001); F= 97% t i
Test for overall effect: Z=11.14 (P < 0.00001) 0 50% 100%
After removal of outliers
Frequency
Study or Subgroup  Freguency SE Weight IV, Random, 95% CI
Atrmaca 2009 013 00285 0.0% 013 [0.07,0:19]
Baughman 2001 012 0018 0.0% 012[010,014]
Baughman 2012 029 00114 149% 0.29[0.27,0.31)] -
Birnbaum 2015 037 00083  0.0% 0.37 [0.35, 0.39]
Drobecka 1993 018 00663 3.8% 018005031 |——
Evans 2007 08 00444 00% 0.80[0.71, 0.89]
Jabs 19886 026 00324 9.2% 0.26 [0.20,0.32] —
Jackson 1970 015 00394 0.0% 0.15([0.07,0,23]
James 1964 028 00214 122% 0.28[0.24,0.32] -
Judson 2012 023 006 151% 0.23[0.21, 0.25] -
Khanna 2007 029 00655 39% 029016, 042] —_—
Lee 2008 0.21 00399 T7.5% 0.21 (013, 0.29] —
Morimoto 2008 031 D046 141% 0.31 [0.28, 0.34] -
Obenauf 1978 038 0.0 0.0% 0.38[0.34,042]
Sheu 2010 035 00643 4.0% 0.35[0.22,0.48] I
Siltzbach 1974 0,22 00103 151% 0.22[0.20,0,24] -
Sungur 2013 053 0072 0.0% 0.53 [0.39, 0.67]
Ungprasert 2017 015 0029 0.0% 015 [0.09, 0.21]
Total {(95% CI) 100.0%  0.26 [0.23,0.29] +
Heterogeneity: Tau®= 0.00;, Chi"= 47 10, df=9 (P < 0.00001); F= 81% t 1
Test for overall effect Z=17.52 (P = 0.00001) 0 50% 100%

Frequency of symptoms among those with abnormal eye exams
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Frequency

Study or Subgroup  Frequency SE Weight IV, Random, 95% CI

Khanna 2007 086 00927 222%  0.86(0.68,1.04) =

Lee 2009 064 01023 205%  0.64(0.44,0.84) -

Sheu 2010 068 00629 283%  0.68(0.56,0.80) Rl

Ungprasert 2017 091 00597 290%  091(0.79,1.03 +

Total (95% CI) 100.0%  0.78[0.64,091] &

Heterageneity, Tau*=0.01; Chi*=9.82, df=3 (P=0.02); F=69% f :
Testfor overall effect 2=11.23 (P < 0.00001) 0 100%

Frequency of anterior uveitis among abnormal eye exams

Initial
Frequency
Study or Subgroup  Frequency SE Weight IV, Random, 95% Cl
Atraca 2009 067 01108 91% 0.67 [0.45, 0.89]
Bimbaum 2015 081 00111 109% 0.81[0.79, 0.83] -
Jabs 1986 0.7 00668 102% 0.70[0.57,0.83) —_—
James 1964 072 0.0405 106% 0.72 [0.64, 0.80] —
Khanna 2007 036 01238 8% 0.36[0.12, 0.60)
Lee 2004 045 01061 62% 0.450.24, 0.66) EE—
Morimata 2008 041 00956 108% 0.41 [0.38, 0.44] -
Obenauf1978 0.53 0.0351 10.7% 0.53 |0.46, 0.60] -
Sungur 2013 0.15 007 101% 015[001,029) ——
Ungpraser 2017 0.3 00956 95%  0.30]0.11,0.49) —_—
Total (95% CI) 100.0% 0.52 [0.36, 0.68] B
Heterogeneity: Tau®= 0.06; Chi*= §32.58, df= 9 (P = 0.00001); F= 98% I i
Test for overall effect Z= 6.32 (P < 0.00001) 50% 100%
After removal of outliers
Frequency
Study or Subgroup  Frequency SE Weight IV, Random, 95% CI
Atmaca 2009 067 01108 10.2% 0.67 [0.45,0.89) -
Birnbaum 2015 081 00111 00% 0.81]0.79,083)
Jahs 1986 07 00668 132% 0.70[0.57,0.83) -
Jarmes 1964 072 004056 148% 0.72 [0/64, 0.80) —
Khanna 2007 036 01239 043% 0.36 012, 0,60
Lee 2009 045 01061 105% 0.45[0.24, 0.66) —_—
Morimoto 2008 041 00156 158% 0.41]0.38,0.44] -
Obenauf 1978 053 00351 151% 0.53[0.46, 0.60) -
Sungur 2013 045 007  00% 0.15 (0,01, 0.29)
Ungprasent 2017 0.3 00956 112% 0.30(0.11,0.49) —_—
Total (95% CI) 100.0%  0.53[0.41,0.64] -
Heterogeneity: Tau*= 0,02, Chi*= 74.91, df=7 (P = 0.00001); F=91% t 1
Testfor overall effect: 2= 8,97 (P = 0.00001) 1] 50% 100%

Frequency of treatment

Initial
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Frequency
Study or Subgroup  Frequency SE Weight I, Random, 95% Cl
Baughrnan 2012 077 0.0195 257% 0.77 [0.73, 0.81] =
Judson 2012 0.34 0028 255% 0.34 [0.29, 0.39) -
Lee 2009 0.86 0074 241% 0.86 [0.71, 1.01] -
Ungprasert 2017 0.91 0.0597 24.7% 0.91 [0.79, 1.03] -
Total (95% CI) 100.0%  0.72[0.44, 0.99] -
Heterogeneity, Tau?= 0.08; Chi*= 187.24, df = 3 (F = 0.00001); F= 98% .
Testfor overall effect Z= 508 (P < 0.000013 0 100%

After removal of outliers

Frequency
Study or Subgroup  Frequency SE Weight IV, Random, 95% CI
Baughman 2012 0.77 00195 47.0% 0.77[0.73,081] |
Judson 2012 034 0028 00% 0.34[0.29,0.39)
Lee 2009 086 0074 238% 0.86[0.71,1.01] -
Ungprasert 2017 091 00597 20.2% 0.91[0.79,1.03) -+
Total (95% CI) 100.0%  0.83[0.74,0.93] ¢
Heterogeneity. Tau®= 0,00, Chi*=5.97, df= 2 (P=0.0%), F=67% 5
Testfor overall effect Z=16.80 (P < 0.00001) 0 100%

Frequency of improvement or stabilization of vision
Frequency

Study or Subgroup  Frequency ~ SE Weight [V, Random, 95% Cl
Lee 2009 072 00957 528%  0.72(0.53, 091 -+
Ungpraserd 2017 055 01037 &72% 0550035 0.75] -+
Total (95% Cl) 100.0%  0.64[0.47,0.81] i
Heterogeneity. Tau®= 0.00;, Chi*=1.45,df=1(P=023)F=31% t
Testfor overall effect 2= 7.54 (P <0.00001) 0 100%

Markov model
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Improvement or
stabilization of vision

Severe enough to / 138

warranttherapy
Ocular / 216
sarcoidosis Worsened vision
260 78
Sarcoidosis A
1000 Eye examination Mild enough to
\ warrantno
No ocular treatment
sarcoidosis 44

740

For every 1000 sarcoidosis patients who undergo routine eye exam, abnormalities consistent will
ocular sarcoidosis will be found in roughly 260 patients, approximately 216 of whom will have
ocular involvement severe enough to warrant treatment with topical or systemic corticosteroids
and 138 will have their vision improved or remain stable.

Evidence profile

Comparison: Eye examination versus none
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Quality assessment Effect
y

No of
studies

Other

Design |Risk of bias|Inconsistency|Indirectness| Imprecision : .
considerations

Detection of ocular sarcoidosis (frequency of abnormal eye examinations, %)
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@000
Case . . . . 26%
1 2 3 4 5
18 series serious serious Serious’ serious none (95% CI 23-29%) VERY TBD
LOW
Initiation of treatment (%)
®000
Case ) . . 83%°
6 2 4 5
4 series serious none serious serious none (95% Cl 74-93%) VERY TBD
LOW
Frequency of improvement or stabilization treatment (%)
@000
Case . . . 64%
8 2 4 5
2 series serious’ none serious serious none (95% Cl 47-81%) VERY TBD
LOW
Footnotes:
LAl studies.

2Many were retrospective chart reviews; therefore, there was a risk of selection bias.

SWhen pooled by meta-analysis, the 12 >90%; thus, the median (range) are the primary outcomes for these outcomes rather than the pooled
analyses. Also, the range is wide.

“The PICO question asks about patients without ocular symptoms; however, all of the studies enrolled both symptomatic and asymptomatic
patients.

°A large proportion of the studies are small, with <100 patients.

Baughman, Judson, Lee, and Ungprasert.

"Judson was eliminated as an outlier, bringing the 12 from 98% to 0%.

8] ee and Ungprasert.

QUESTION #4: Should patients with sarcoidosis who do not have renal symptoms undergo
screening for renal sarcoidosis by routine serum creatinine testing?

Search strategy

# Searches
1 exp sarcoidosis/
2 sarcoidosis/
3 sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/
4 sarcoidS.mp.
5 (besnier adj boeckS).tw.
6 (boeck$ adj (disease or sarcoid)).tw.
7 (schaumann$ adj (disease or syndrome)).tw.
8 uveoparotiS.tw.
9 (benign$ adj lymphogranulomas).tw.
10 ((junging or heerfordt or lofgren) adj syndrome).tw.
11 neurosarcoidosis.tw.
12 (lupus adj pernio).tw.
13 (idiopathic adj3 inflammat$ adj3 granulomat$).tw.
14 or/1-13 [all sarcoidosis]
15 exp Kidney Function Tests/
16 Creatinine/
17 Urea/
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18 (creatinine adj2 (test$ or excretS)).mp.

(((kidney$ or renal or uremiS or urea or urin$) adj2 (testS$ or
19 function$)) or azotemi$).mp.
20 (blood adj2 urea adj2 nitrogen).mp.
21 or/15-20
22 14and 21

Selected studies with outcomes

1978

mL/min

abnormality; 5/8 (63%)
granulomas, 4/8 (50%)
nephrocalcinosis; other

Frequency of
Study Test Definition of abnormal test abnormal renal Biopsy results Renal function outcomes
function
More recent studies
Baughman Improvement of serum Cr Cannot be determined
9 Serum Cr post-immunosuppressant 5/736 (0.7%) NR because improvement is
2001 b
therapy part of definition
10 performed - 5/10 (50%) 15 treated- 13/15 (87%)
nephrocalcinosis, 4/10 (40%) | serum Cr improved [7 of
. granulomatous interstitial which normalized] and
Bergner | SemCr | Serum Cr>1.2 ”nlg’/‘;';l or urine 15/46 (33%) nephritis, 1/10 (10%) non- | 2/15 (13%) lost to follow-
P 9 granulomatous interstitial up; 8/15 (53%) proteinuria
nepbhritis, and 2/10 (20%) improved and 7/15 (47%)
IgA GN. lost to follow-up.
Morimoto Urine Elevated urine calcium; 0
2008 calcium threshold not defined 36/974 (3.7%) NR NR
Older studies
25 performed- 10/25 (40%)
granulomas, 9/25 (36%)
hyaline deposits, 8/25 (32%)
Lebac 24-hr urine Proteinuria, urine calcium Lr}tzeSrs(tiggl/l )inl‘llgmgslt;c;n,
1970q + urine >200mg/24 hours, abnormal N/R hypercelljla%ity 2125 (8%) 2/2 (100%) improved
sediment sediment, CrCl <100 mL/min interstitial fibrosis, 2/25 (8%)
pericapsular fibrosis and
adhesions, 1/25 (4%)
amyloid.
Lofaren 24-hr urine Proteinuria, sediment with 16 performed- 1/16 (16%)
19957 + urine granular casts, CrCl <100 11/16 (69%) granular casts, 0/16/ (0%) NR
sediment mL/min nephrocalcinosis
8 performed- 8/8 (100%)
S . biopsies abnormal; 8/8
. Proteinuria, urine calcium o ’
MacSearraigh | 5 yrine | >5mmol/24 hours, CrCl <100 9/90 (10%) (100%) with more than one 819 (89%) improved




17 performed-
8/17 (47%) abnormal
. Urine . . sediment, 7/17 (41%)
Rlclhgng;) nd sediment + Any act))p?];;rt\gl |6t‘¥hgfjed|ment 17/75 (23%) nephrocalcinosis, 1/17 (6%) NR
renal biopsy P oy membranous GN, 1/17 (1%)
granulomatous interstitial
nephritis
Ricker Not Not specified (“kidneys Not confined to those with
1949 specified effected”) 5/195 (3%) renal abnormalities NR
Pooled %! .
(weighted) (95% C1 3-11%) NEHCEE
Pooled 5% ! 88%
(unweighted) NIA NIA (95 4-6.3%) N/A (95% CI 71-96%)
Median 10% 89%
(range) (0.7-69%) (87%-100%)

NR= not reported, Cr= creatinine, CrCl= creatinine clearance, GN= glomerulonephritis.
! After outliers removed

Forest plots

Initial
Frequency
Study or Subgroup  Frequency SE Weight IV, Random, 95% CI
Baughman 2001 0007 00031 231%  001[000,001) %
Bergner 2003 033 00693 6.0% 0.33[0.19,0.47] -
Lofgren 1957 069 01976 25% 0.69[0.46,0.92) EE—
MacSearraigh 1978 01 00316 146%  0.10(0.04,0.16) —
Worimoto 2008 0037 0008 228% 0.04 [0.03, 0.05) u
Richmond 1981 023 00436 96% 0.23[0.13,0.33) -
Ricker 1949 003 00122 1.4% 0.03[0.01, 0.05) il
Total (95% CI) 100.0%  0.09 [0.05,0.13] L
Heterogeneity: Tau?= 0.00; Chi*= 10182, df= 6 (P < 0.00001); F= 84% : !
Testfor overall efiect Z= 458 (P < 0.00001) 0 50% 100%
After removal of outliers
Frequency

Study or Subgroup  Frequency SE Weight IV, Random, 95% C1

Baughman 2001 0.007 00031 0.0%  0.01([0.00,001

Bergner 2003 033 0.0693 0.0%  033(0.19,047)

Lofgren 1957 069 01176 00% 069046092

MacSearraigh 1978 00316 202%  0.10(0.04,0.16] —

Morimoto 2008 0037 0006 350%  004[0.03,005 1

Richmond 1981 023 00486 126%  023(0.13,033 —_—

Ricker 1849 003 00122 322%  003[0.01,0.08) nd

Total (95% CI) 1000%  0.07[0.03,0.11] L ]

Heterogeneity; Tau®= 0.00; Chi*=19.81, df= 3 (P = 0.0002); F= 85% t t

Testfor averall effect Z= 3.35 (P = 0.0008) 0 50%  100%
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Treatment effect
Meta-analysis not possible

Markov Model

Sarcoidosis w/o
renal symptoms
1000 pts

Serum Cr testing

T

Improvement
Abnormal
Renal function  immuresioeresae
70 pts

Normal renal

\ No improvement

8 pts

function
930 pts

Evidence profile
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Quality assessment
Effect Quality[lmportance|
No of n Risk of . . s Other
. Design - Inconsistency(Indirectness|imprecision ; .
studies bias considerations
Detection of renal dysfunction (frequency of abnormal renal function testing, %)
@000
Case ) ) . %5
1 2 3 4
7 series serious serious none serious none (95% Cl 3-11%) VERY TBD
LOW
Improvement in renal dysfunction with treatment (frequency of improvement in renal function tests, %)
@000
Case . . . 88%
6 2 3 4
3 series serious serious none serious none (95% CI 71-96%) VERY TBD
LOW
Footnotes:

L All of the studies in the bibliography except Lebacq.

2 Many were retrospective chart reviews; therefore, there was a risk of selection bias.
8 The studies were judged too different in the test used and the definition of an abnormal test to pool.

4 Likely, since 6/8 studies had <100 patients.
5 After removal of outliers.
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8 Bergner, Lebacqg, and MacSerraigh

QUESTION #5: Should patients with sarcoidosis who do not have hepatic symptoms undergo

screening for hepatic sarcoidosis by routine transaminase and alkaline phosphatase testing?

Search strategy

#

O 00 NO U b WN B

PR R R R R R R
N o ubhwNRO

[EEN
(o]

19
20
21

Searches

exp sarcoidosis/

sarcoidosis/

sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/
sarcoidS.mp.

(besnier adj boeckS).tw.

(boeck$ adj (disease or sarcoid)).tw.

(schaumann$ adj (disease or syndrome)).tw.
uveoparotiS.tw.

(benign$ adj lymphogranuloma$).tw.

((junging or heerfordt or lofgren) adj syndrome).tw.
neurosarcoidosis.tw.

(lupus adj pernio).tw.

(idiopathic adj3 inflammat$ adj3 granulomat$).tw.
or/1-13 [all sarcoidosis]

Liver Function Tests/

alkaline phosphatase/

exp Transaminases/

((hepatiS or liverS) adj (testS or function)).mp.
(transmininase$ or alkaline phosphatase or SGOP or SGPT).mp.

or/15-19
14 and 20

Selected studies with outcomes

Study HEdETess Elias L B LFT response to treatment Progression to liver failure
LFTs granulomas therapy
CE%TS” 127/837 (15%) 21/22 (95%) NR NR NR
I;(?ohel 340/1436 (24%) 34/34 (100%) NR NR NR
Ci‘;"gf" 10/22 (45%)* NR NR NR NR
M%%‘”" 56/995 (5.6%) NR NR NR NR
Ba‘;%grl"a” 85/736 (11.5%) NR NR NR NR
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Vatti

w/ therapy
12/25 (48%) improved,
13/25 (52%) unchanged

1997 44/125 (35%) NR 25/44 (57%)? 0/25 (0%) worsened NR
w/o therapy
10/19 (53%) improved
9/19 — unreported course
w/ therapy 5
6/10 (60%) improved, 0/4 (O‘\’//V /)th?cr)a%ssed to
4/10 (40%) mixed response* o) progr
Ungprasert 0/10 (0%) worsened cirrhosis
16/345 (5%)? 11/13 (85%) 4/16 (25%)2
2017 w/o therapy 5
4/6 (67%) improved, 1/4 ZSY;/O rt]hgrapyh is at
1/6 (16%) worsened ( g)ia anoz:;r osIS &
1/6 lost to follow-up. Y
wi/therapy®
15/24 (62%) resolution, wi/therapy®
5/24 (21%) improved, 5/24 (21%) progressed to
3/24 (13%) no response, cirrhosis
Kennedy 2 1/24 (5%) did not tolerate treatment
2006 41/131 (31%) NR 39/41 (95%) wio therapy®
3/3 (100%) resolution wi/o therapy®
(12 not treated because cirrhotic) 9/25 (36%) had cirrhosis at
(10 not treated because diagnosis diagnosis
uncertain)
Pooled 12% Not estimable Did not assess 38/59 (64%) versus 17/28 (61%) 5/28 (18%) vs. 10/29 (34%)
(weighted) (95% CI 6-19%) RR 1.09 (95% CI 0.76 to 1.57) RR 0.54 (95% CI 0.22 to 1.33)
Pooled 16% 96% Did not assess 38/59 (64%) versus 17/28 (61%) 5/28 (18%) vs. 10/29 (34%)
(unweighted) (95% CI 15-17%) (95% CI 88- 99%) RR 1.06 (95% CI 0.75 to 1.51) RR 0.52 (95% CI 0.20 to 1.33)
Median 20% 95% Did not assess 60% (48% to 83%) vs. 83% (53% to 10% (0% to 21%) vs. 31%
(range) (5% to 45%) (85% to 100%) 100%) (25% to 36%)

NR= not reported.

In Cowdell, et al., only alkaline phosphatase was measured.
2 In Vatti, et al., it is implied that therapy was initiated for liver disease. In Ungprasert, et al., 4/16 (25%) had therapy initiated due to abnormal
liver disease, while an additional 6/16 (38%) had therapy initiated for other organ systems; therefore, overall 10/16 (63%) received therapy. In
Kennedy et al., 39/41 (95%) had therapy initiated, but the article is unclear if initiated due to liver disease, co-existing lung disease, or both.

3 Assumes that all patients enrolled had LFTs performed.

4Mixed responses = some LFTs improved while others stayed the same or worsened.

> Among treated for presumed hepatic sarcoidosis.
Kennedy et al., included two cohorts. The first was 131 patients with sarcoidosis but mostly no symptoms, undergoing screening; this cohort
was used to determine frequency of LFT abnormalities, frequency of positive biopsies, and frequency of new treatment. The second was 49
patients with presumed hepatic sarcoidosis; this cohort was used to determine effects of treatment on LFT abnormalities and progression to

ci

For

Frequency of abnormal LFTs

Initial

rrhosis.

est plots
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Prevalence
Study or Subgroup  Prevalence SE Weight IV, Random, 95% CI
Eaughman 2001 012 0012 141% 020090,0.14] -
Covdell 1954 045 D061 57% 0.45[0.24, 0.66] —_—
Cremers 2012 015 0.0123 141% 0.15[013,017] -
Kahi 2006 024 0.0113 14.2% 0.24 [0.22, 0.26] -
Kennedy 2006 035 0.0404 11.8% 0.35 027, 0.43] —
Morimoto 2008 006 0.0076 14.3% 0.06 [0.05, 0.07] -
Ungprased 2017 005 0.0117 14.2% 0.05[0.03, 0.07] -
Walti 1997 031 0.0427 11.6% 0.31[0.23, 0.39] —_—
Total (95% CI) 100.0%  0.19[0.13,0.25] e
Heterogeneity Tau®= 0.01; Chi*= 278.33, df=7 (P < 0.00001); F=97% i i
Test for overall effect Z= 5.83 (P < 0.00001) 0 25% 50%
After removal of outliers
Prevalence
Study or Subgroup  Prevalence SE Weight IV, Random, 95% CI
Baughman 2001 012 0012 247% 042[010,014] -
Cowdell 1954 045 01061 75%  0.45[0.24, 0.66] —_—
Cremers 2012 015 00123 247%  0.15[013,017] -
Kahi 2006 024 00113 248% 0.24[0.22, 0.26] -
Kennedy 2008 0.35 00404  00% 0.35(0.27,0.43)
Marimota 2008 006 00076 00%  0.05[0.05 0.07)
Unopraser 2017 005 00117 0.0% 0.05[0.03, 0.07)
Watti 1997 0.31 00427 183% 0.31[0.23, 0.39) —
Total (95% CI) 1000% 022 [0.15,0.28] it
Heterogeneity: Tau®= 0,00, Chi*= 74.77, df= 4 (P = 0.00001); F=95% f ’
Test for overall effect 2= 6.26 (P < 0.00001) 0 25% 50%
After removal of studies with N<300
Prevalence
Study or Subgroup  Prevalence SE Weight IV, Random, 95% Cl
Baughman 2001 012 0012 199% 012([0.10,0.14) -
Cowdell 1954 045 01061 0.0% 0.45[0.24, 0.66)
Cremers 2012 015 00123 199% 015[013,017) -
Kahi 2006 024 00113 200% 0.24[0.22,0.26] -
Kennedy 2006 035 00404 00% 0.35(0.27,043]
Morimoto 2008 006 00076 202% (.06 [0.05, 0.07] +
Ungprasert 2017 005 00117 200% 0.05[0.03,0.07) -+
Watti 1997 031 00427 00% 0.31[0.23,0.39]
Total (95% CI) 100.0%  0.12[0.06,0.19] -
Heterogeneity: Tau®= 0.01, Chi*= 213,15, df= 4 (P < 0.00001); F=98% f l
] 25% 5%

Test for overall effect Z= 3.55 (P = 0.0004)
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Frequency of initiation of therapy

Frequency of change of therapy

Study or Subgroup  Freguency of change of therapy SE Weight IV, Fixed, 95% CI
Kennedy 2006 095 0034 765% 0.95[0.68,1.02) '
Ungprasert 2017 025 01082 7h% 0.25[0.04, 0.486)
Watti 1997 057 00746 159% 057[0.42,072 S
Total (95% CIj 100,0% 0.84[0.78,0.89] ‘
Helerogeneity: Chif=53.28, df= 2 (P < 0.00001); F= 96% t I
Testfor overall effect 2= 2813 (P < 0.00001) 1] 25% 50%
Effect of treatment on resolution or improvement of LFTs
Treatment No treatment Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
Kennedy 2006 3 3 20 24 276% 1.07[0.71,1.81]
Ungprasert 2017 4 6 6 10 218% 1.11[052 237
Vatti 1997 10 149 1225 505%  1.10([0.61,1.98)
Total (95% ClI) 28 59 100.0%  1.09[0.76, 1.57]
Total events 17 38
Heterogeneity: Chi*=0.01, df= 2 (P = 0.99); F=0% I f f t i
o . 0.02 0.1 1 10 50
Test for overall effect Z=0.48 (P = 0.63) Favors realment Favors o reatment
Effect of treatment on progression to cirrhosis
Treatment No treatment Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kennedy 2006 5 24 9 25 B855% 0.58[0.23,1.48] =
Ungprasert 2017 0 4 1 4 145% 0.33(0.02,6.37)
Total (95% Cl) 28 29 100.0% 0.54[0.22, 1.33] "
Total events 5 10
Heterogeneity: Chi*=0.12,df=1 (P=0.73), F=0% k u t {
Test for overall effect. Z=1.34 (P=0.18) a1 0 u 100
Favors treatment Favors no treatment
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Markov model

Hepatic granulomas
confirmed

- 115 pts

Abnormal
Results  wiverbiopsy
120 pts

Sarcoidosis .
1000 pts e function tests \ Hepatic granulomas
excluded
\ 5 pts

Normal
Results
880 pts

For every 1000 sarcoidosis patients without hepatic symptoms who undergo routine LFT testing,

abnormalities will be found in roughly 120, 115 of whom will be confirmed to have hepatic

granulomas and 5 of whom will not. Among treated patients, there is no difference in the rate of

improvement of LFTs (64% vs. 61%, RR 1.09, 95% CI 0.76 — 1.57), but a trend toward less

development of cirrhosis (18% vs. 34%, RR 0.54, 95% CI 0.22 — 1.33).

Evidence profile
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Quality assessment
Effect Quality| Importance
N @ Design R0, Inconsistency(indirectness|imprecision Oty
studies 9 bias Y P considerations
Detection of liver dysfunction (frequency of abnormal liver function tests, %)
@000
Case . . . . 12%
1 2 3 4 5

8 series serious®  [serious serious serious none (95% Cl 6-19%) \(I(E)I?A\/( TBD

Initiation of treatment (%)
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Case @000

36 - serious? |serious® serious* serious® none Did not assess® VERY TBD
series
LOW
Improvement in liver dysfunction (frequency of improvement in liver function tests, %)
@000
Case . . . RR 1.09
7 2 4 8
3 series serious® [none serious serious none (95% CI 0.76 to 1.57) VERY TBD
LOW
Progression to liver failure (frequency of development of cirrhosis, %)
@000
Case . . . RR 0.52
9 2 4 8
2 series serious none serious serious none (95% C10.20 to 1.33) VERY TBD
LOW
Liver transplantation (%)
0 - - - - - - - - TBD
Mortality (%)
0 - - - - - - - - TBD
Footnotes:

! Cremers, Kahi, Vatti, Ungprasert, Kennedy, Baughman, Morimoto, and Cowdell.

2 Many were retrospective chart reviews; therefore, there was a risk of selection bias.

3 When pooled by meta-analysis, the 12 >90%; thus, eliminated outliers and small studies before reporting summary statistic.

4 The PICO question asks about patients without hepatic symptoms; however, only one statement explicitly stated that the patients
had no hepatic symptoms.

5 The 95% CI for prevalence is >10%.

5 The results of the study were so disparate, that a summary statistic is not reported.

"Vatti, Ungprasert, and Kennedy.

8 The conference intervals are wide; the ends will lead to opposite clinical decisions.

9 Unprasert and Kennedy.

QUESTION #6: Should patients with sarcoidosis who do not have symptoms or signs of
hypercalcemia undergo screening for abnormal calcium metabolism by routine serum calcium
and vitamin D testing?

Search strategy

# Searches

1 exp sarcoidosis/
2 sarcoidosis/
3 sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/
4 sarcoidS.mp.
5 (besnier adj boeckS).tw.
6 (boeck$S adj (disease or sarcoid)).tw.
7 (schaumann$ adj (disease or syndrome)).tw.
8 uveoparotiS.tw.
9 (benign$ adj lymphogranuloma$).tw.
10 ((junging or heerfordt or lofgren) adj syndrome).tw.
11 neurosarcoidosis.tw.
12 (lupus adj pernio).tw.
13 (idiopathic adj3 inflammat$ adj3 granulomat$S).tw.
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14
15
16
17
18
19

or/1-13 [all sarcoidosis]

calcium/

exp vitamin D/

(hypercalcemS or calcium or vitamin D).mp.
150r16o0r17

14 and 18

Selected studies with outcomes

Stud Frequency of Definition of Initiation of Course of calcium Course of clinical
Y hypercalcemia hypercalcemia therapy outcomes outcomes
Increased serum
Baughman 27/736 .
2001 (3.7%) Ca W/oC:LIJtSe;natlve NR NR NR
41/97 (42%) developed
. 81/86 (94%) improved renal failure
Baté%qr;an 97({5%??6 Ca>10.2 mg/dL Imp(lllggl%/w 78/86 (91%) resolved 20/37 (54%) normalized
0 0 11/97 (6%) lost to fu renal failure with
treatment
Morimoto 62/842 .
2008 (7.4%) Not specified NR NR NR
Bergner 11/46 - “Decreased to normal
2003 (24%) Not specified NR range rapidly” NR
Lebacq 17/152
1970 (11%) Ca> 11 mg/dL NR NR NR
Mayock 18/97
1963 (19%) Ca> 11 mg/dL NR NR NR
McCort 5/16
1947 (31%) Ca> 11 mg/dL NR NR NR
Longcope 11/44
1952 (25%) Ca>11 mg/dL NR NR NR
James 1/150 -
1956 (0.8%) Not specified NR NR NR
Ferguson 1/29 -
1958 (3.4%) Not specified NR NR NR
Cummings 40/113
1959 (35%) Ca> 11 mg/dL NR NR NR
0,
Pooled (95% gﬂ-s%) . . >90% resolution >40% renal failure
. Not estimable Did not assess . >50% resolution
(weighted) Newer study Single study Sinale stud
subgroup g y
6.1% .
Pooled (95% ClI 5.3-7%) . . >90% resolution AL e fal.lure
. Not estimable Did not assess . >50% resolution
(unweighted) Newer study Single study Single study
subgroup
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6.7%

>40% renal failure

Median (3.7% - 24%) . . >90% resolution _ .
(range) Newer study Not estimable Did not assess Single study >5§i£ rlgs;otllijélon
subgroup g y

Forest plots

Prevalence of hypercalcemia

Initial
Prevalence

Study or Subgroup  Prevalence SE Weight IV, Random, 95% Cl
1.2.1 Older studies
Curnmings 1953 0.35 00449 69% 0.35(0.26, 0.44] I
Ferguson 1958 0.034 00337  89% 003003000 T
James 1956 0008 00073 137% 0.01 [-0.01, 0.02)
Lebacy 1970 011 00254 106% 011 [0.06, 0.18] -
Longeope 1952 0.25 00653  44% 0251012, 0.38] —
Mayock 1963 019 00398 78% 0191[011,0.27] -
McCort 1947 0.3 01156 18% 0.31 [0.08, 0.54]
Subtotal (95% CIy 54.2% 0,16 [0.07, 0.26] L 2
Heterogeneity Tau®=0,01; Chi®= 103.09, df= 6 (P = 0.00001), F= 94%
Testfor overall effect Z= 3.37 (P = 0.0008)
1.2.2 Newer studies
Baughman 2001 0037 0007 138% 0.04 [0.02, 0.05] -
Baughrman 2013 006 0006 139%  006(0D.05 007 "
Bergner 2003 0.24 0063 46% 024012, 0.36] —
Morirmoto 2008 0074 0009 135% 0.07 [0.06, 0.09] -
Subtotal (95% CIy 45.8% 0,06 [0.04, 0.09] []
Heterogeneity. Tau®= 0,00, Chi"= 20.34, @f= 3 (F = 0.0001); "= 85%
Test for overall effect 2= 4,99 (P < 0.00001)
Total (95% CI) 100.0% 0.11[0.07, 0.14] [ ]
Heterogeneity. Tau?= 0.00; Chi*= 132.77, df= 10 (P = 0.00001); F= 92% + 1
Testfor overall effect Z=6.40 (P < 0.00001) 50% 100%
Test for subaroup differences; Ch*= 2,99, ¢f=1 (P =005}, F=T749%

After removal of outliers

Prevalence

Study of Subgroup  Prevalence SE_Weight IV, Random, 95% CI
1.2.1 Older studies
Cummings 1959 035 0.0443  B2% 0.35(0.26,0.44] —
Ferguson 1958 0034 00337 107% 003003010 p—=
James 1956 0o0e 00073 00%  0.01F0.01,002
Lebacq 1970 011 00254 129% 0.11(0.08,0.16) -
Longeope 1952 025 00653 51% 0.2510.12,0.38) —
Mayock 1963 019 00398 93% 0.19(011,0.27] -
McCort 1947 031 01156 20% 0.31(0.08,0.54]
Subtatal (95% C1) 483%  0.19[0.10,0.29] -
Heterogeneity. Tau®=0.01, Chi*= 39.44, df=5(F <0.00001), F=87%
Testfor overall effect 2= 388 (P = 0.0001)
1.2.2 Newer studies
Bawghman 2001 0037 0007 173% 0.04 [0.02,0.05) .
Baughman 2013 006 0006 174% 0.06[0.05,0.07] -
Bergner 2003 024 0062 00% 0.24(0.12,0.26)
Morimoto 2008 0074 0008 170% 0.07 [0.06, 0.08] B
Sulstotal (95% C1) 51.7% 0.06 [0.04, 0.08] L]
Heterogeneity. Tau® = 0.00; Chi*= 11.76, df= 2P = 0.003); F= 83%
Testfor ovarall effect 2= 5,57 (P = 0.00001)
Total (95% CI) 1000%  0.11[0.08,0.15] *
Heterogeneity. Tau®*= 0.00, Ch*= 83,18, df= § (P = 0,00001), F=30% -+ i
Testfor overall effect Z=6.43 (P < 0.00001) 50% 100%

Testfor subgroup differences: Chi*= 7.28, df=1 (P = 0.007), P= 86.3%
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Markov model

High serum Ca
improves
56 pts

High serum Ca

High / —— " persistent
Serum Ca 4 pts

Sarcoidosis w/o / 60 pts \
symptoms of  seum colciuom testing
hypercalcemia \
1000 pts Normal &s treatment

Serum Ca

failure
Renalfailure/ 14 pts

Treatment

35 pts failure
11pts

Resolution of renal

25 pts \
940 pts .
P No renal failure Persistent renal

Evidence profile
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Quality assessment

Effect Quality|lmportance
No of . Risk of . . . Other
sipes Design - Inconsistency|Indirectness|imprecision T
Prevalence of hypercalcemia (frequency of abnormal serum calcium tests, %)
Case 6% @000
11t - serious?  [serious® none none none (95% CI 4-8%) VERY TBD
series
LOW
Incidence of renal failure (frequency of patients who develop renal failure, %)
®000
Case . . 41/97 (42%)
4 2 3
1 series serious serious none none none (95% CI 33-529%) \(I(EDI\QA\/( TBD

Response to treatment (% patients whose serum calcium improved)
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81/86 (94%) ®000

14 Case serious?  [serious® none none none (95% C1 87-97%) VERY TBD
series
LOW
Response to treatment (% patients whose renal failure resolved)
@000
Case ) ) 20/37 (54%)
4 2 3
1 series serious serious none none none (95% CI 38-69%) VERY TBD
LOW
Footnotes:

1 All studies listed in the bibliography.

2 Many were retrospective chart reviews; therefore, there was a risk of selection bias.

8 When pooled by meta-analysis, the 1> >90%; thus, looked at subgroups and eliminated outliers before reporting summary statistic.
4 Baughman 2013.

QUESTION #7: Should patients with sarcoidosis who do not have hematological symptoms

undergo screening for bone marrow involvement by routine complete blood cell count testing?

Search strategy

#

O 00 N O Ul b WN B

NNNNNNRRRRRRRPRRE R
VDS WNRPROWOOWNOUD™MWNIERO

Searches

exp bone marrow cells/

exp blood cells/

bone marrow.mp.

((Progenitor or Precursor or Hematopoietic) adj2 CellS).mp.
(MegakaryocytS or Monocyt or ReticulocytS).mp.

(Blood PlateletS or Erythrocyt$ or HemocytS).mp.
(Granulocyt$ or Basophil$ or Eosinophil$ or NeutrophilS).mp.
(LymphocytS$ or MonocytS).mp.

(LeukocytS or (Killer adj cellS)).mp.

or/1-9

exp sarcoidosis/

sarcoidosis/

sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/
sarcoidS.mp.

(besnier adj boeckS).tw.

(boeck$ adj (disease or sarcoid)).tw.

(schaumann$ adj (disease or syndrome)).tw.
uveoparotiS.tw.

(benign$ adj lymphogranuloma$).tw.

((junging or heerfordt or lofgren) adj syndrome).tw.
neurosarcoidosis.tw.

(lupus adj pernio).tw.

(idiopathic adj3 inflammat$ adj3 granulomat$S).tw.
or/11-23 [all sarcoidosis]

mass screening/
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26 "Risk Assessment"/

27 (screenS or surveil$ or follow-up$).mp.
28 exp screening/
29 or/25-28

30 10 and 24 [Sarcoidosis and blood cells]
31 10 and 24 and 29 [Sarcoidosis and blood cells and screening]
32 30not31

Selected studies with outcomes

stud Definition of Frequency of Definition of Frequency of Definition of Frequency of
Y anemia anemia leukopenia leukopenia lymphopenia lymphopenia
Yarnardag, et
al. NR 11/50 (22%) NR NR NR NR
2002
G”pztgégt al | b <115 g/dL 4/30 (13.3%) <4000 /mm? 1/30 (3.3%) <1500 /mm? 8/30 (27%)
Sharma,etal | pgb <115 g/l | 291106 (27%) <4000 /mm? 4/106 (4%) <1500 /mm® NR
Bai?hzrgg?' et NR 29/736 (3.9%) NR NR NR NR
Lov‘fgégt al. NR 21/75 (28%) NR NR NR 41/75 (55%)
May‘ig'gé“ al | b <11.0g % 31/144 (22%) <5000 /mm? 43/144 (30%) NR NR
Cummings, et
al. NR NR <5000 /mm? 51/175 (29%) NR NR
1959
Ferguson, et
al. Hgb <11.0 g/dL 1/29 (3.4%) <5000 /mm? 7129 (24%) NR NR
1958
'Srale;%gt al. NR NR <5000 /mm? 60/160 (38%) NR NR
MeCor &t al- | rec <axioe 2128 (7.1%) <4500 /mm?® 7128 (25%) NR NR
Pooled result L 95% 4COIA)1-7% 42%
0, 0/5-230,
(weighted) R SO R0 A 4000 mm? A (95% CI 14-69%)
subgroup
Pooled result A 95% C4I0/30%-8% 47%
0, 0/4-30)9,
(unweighted) MR Sl Cl 2BEls R 4000 mm? IR (95% CI 37-56%)
subgroup
17% ki
Median (3% to 4%) 41%
(range) iR (€t 257, iR 4000 mm? A (27% to 55%)
subgroup
Study Fre%%enlcymgigg\?vngilggss on Frequency of treatment being changed Notes
Yarnardag, et | 3/11 (27%) of pts. with anemia had
al. granulomas in bone marrow; 7/11 NR NR
2002 (65%) had iron deficiency anemia
4/30 (13.3%) sarcoid patients had
Gupta, et al. NR NR anemia;
2002 3/30 (13.3%) healthy patients had
anemia
Shar;rg)%,let al. NR NR NR
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Baughman, et

al. 2001 NR NR NR
Lower. et al 9/17 (53%) of pts. with anemia had
1958 ' granulomas in bone marrow; no NR NR
alternative anemias
Mayock, etal. NR NR NR
Cummings, et
al. NR NR NR
1959
Ferguson, et
al. NR NR Abnormalities occurred “on occasion”
1958
Israel etal. NR NR NR
McCort, et al. NR NR For most pts. the abnormality was seen
1947 on one measurement and didn’t persist
Pooled result 38%
(weighted) (95% CI 13-64%) A e
Pooled result 43%
unweighte b g
ighted 95% Cl 27-61 NIA NIA
Median 40%
(range) (27% t0 53%) e e

Forest plots

Frequency of anemia

Study or Subgroup  Frequency

SE Weight I, Random, 95% CI

1.2.1 Older studies

Subtotal (95% CI)

1.2.2 Newer studies

Subtotal (95% CI)

Total (95% CI)

Ferguson 1958 00324
Lower 1988 028
Mlayock 1963 022
McCort 1947 0.071

Baughman 2001 0.039
Gupta 2002 0133
Sharma 2001 027
Yarnardag 2002 022

0.034
0.0849
0.035
0.0449

0.007
0.062
0.043
0.0589

12.9%

8.7%
13.8%
12.6%
48.8%

16.4%
11.2%
13.1%

11.8%
51.2%

100.0%

Heterogeneity: Tau®=0.01; ChiF=18.77, df= 3 (F=0.0003);, F= 84%
Test for averall effect Z=2.44 (P =0.01)

Heterogeneity: Tau®= 0.02; Chi®= 38.63, df= 3 (P = 0.00001); IF= 92%
Testfor overall effect; £= 2.34 (P=0.02)

Frequency Frequency
IV, Random, 95% CI

0.03 [-0.03,0.10] T
0.28[0.11, 0.45]
0.22[0.15, 0.29] ——
0.07 [-0.03,0.17] T
0.14 [0.03, 0.25] e
0.04 [0.03, 0.08] =
0.13[0.01, 0.259] —
0.27 [0.19, 0.35] —
0.22[0.10, 0.34] —
0.16 [0.03, 0.30] -
0.15 [0.07, 0.23] L

s 0 08 7

Heterogeneity: Tau®= 0.01; Chi®= G8.87, df= 7 (P = 0.00001); F = 90% l
Test for overall effect 2= 3.78 (P=0.0002)
Testfar subaroup differences: Chif= 0.06, df=1 {FP=081), F=0%

Favours [experimental] Favours [control]

Frequency of leukopenia
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Frequency
Study or Subgroup  Frequency SE Weight IV, Random, 95% CI
1.3.1 <5000 mm3

Cummings 1959 0.20 00034 157%  0.29[0.28 0.20] -
Ferguson 1958 024 0079 122% 0,24 009, 0.39) —_—
Israel 1958 038 0038 148% 0.38 0,21, 0.45] —
Mavock 1963 0.3 0038 148%  0.30[023 0.37] —
MeCaort 1947 025 0082 120%  0.25[009 0.41] —_—
Subtotal (95% CI) 69.5%  0.30[0.26, 0.34] *

Heterogeneity: Tau®= 0.00; Chi®= 6.28, df= 4 (P = 0.18); F= 36%
Test for overall effect 2= 1563 (P < 0.00001)

1.3.2 <4000 mm3

Gupta 2002 0033 0033 150% 0.03 003, 0.10] T
Sharma 2001 004 0019 155% 0.04 [000, 0.08] -
Subtotal (95% CI) 30.5% 0,04 [0.01, 0.07] *

Heterogeneity, Tau®= 000, Chi*=003, df=1 (P = 0.85), F= 0%
Test for overall effect 2= 2.32 (P =0.02)

Total (95% CI) 100.0% 0,22 [0.10, 0.33] i
Heterogeneity, Tau®= 0.02; Chit= 231.80, df= 6 (P < 0.00001); F= 97% - .|
Test for overall effect 7= 3.70 (P = 0.0002) 0 50% 100%

Test for subgroup diferences: Chi*=108.27, di=1 (P = 0.00001), F=931%

Frequency of lymphopenia

Frequency
Study or Subgroup  Frequency ~ SE Weight IV, Random, 95% CI
Gupta 2002 027 0081 479%  027[011,043 ——
Lower 1988 055 0057 521%  055[0.44 066) —+
Total (95% CI) 100.0%  0.42[0.14,0.69] -.-
Heterogeneity. Tau®= 0.03; Chi*=7.99, df=1 (P = 0.005), F= 87% + 1
Test for overall effect Z= 2.7 (P = 0.003) 0 0% 100%

Frequency of bone marrow granulomas among those with anemia

Frequency
Study or Subgroup ~ Frequency ~ SE Weight IV, Random, 95% CI
Lower 1988 053 0121 440%  053(0.29,077) —a—
Yanardag 2002 027 0081 56.0%  027(0.11,043 ——
Total (95% CI) 100.0%  0.38[0.13,0.64] Bt
Heterogeneity Tau?= 0.02; Chi*= 3.19, df= 1 (P= 0.07); F= 69% ’ !
Testfor overall effect Z= 2.98 (P = 0.003) 0 50% 100%
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Markov model

Bone marrow granulomas

57 pts
Anemia /
/ 150 pts \
Sarcoidosis W/o ., yies e icoc) count No bone marrow granulomas

hematological

93 pts
symptoms \
No anemia

1000
8500 pts

Leukopenia

/ 40 pts

Complete blood cell {CBC) count

Sarcoidosis w/o
hematological

symptoms \
No anemia

1000
960 pts

Evidence profile

Comparison: Complete blood cell count versus none

Bibliography:

1)  Lower EE, et al. The anemia of sarcoidosis. Sarcoidosis 1988; 5(1):51-55.

2)  Yanardag H, et al. Bone marrow involvement in sarcoidosis: an analysis of 50 bone marrow samples. Haematologia (Budap) 2002;
32(4):419-425.

3) Gupta D, et al. Haematological abnormalities in patients of sarcoidosis. Indian J Chest Dis All Sci 2002; 44(4):233-236.

4)  Mayock, et al. Manifestations of Sarcoidosis: Analysis of 145 Patients with a Review of Nine Series Selected from the Literature. Am J
Med 1963; 35:67-89.

5)  Sharma SK, et al. Clinical characteristics, pulmonary function abnormalities, and outcome of prednisolone treatment in 106 patients with
sarcoidosis. J Assoc Physicians India 2001; 49:697-704.

6) McCort JJ, et al. Sarcoidosis-- A clinical and roentogenographic study of 28 proved cases. Arch Intern Med 1947; 80:293.

7)  Ferguson RH, et al. Sarcoidosis. Study of 29 cases, with review of splenic, hepatic, mucous membrane, retinal, and joint manifestations.
Arch Intern Med 1958; 101:1065.

8) Israel HL, et al. Sarcoidosis. Clinical observations on one hundren and sixty cases. Arch Intern Med 1958; 102:766.

9)  Cummings MM, et al. Epidemiologic and clinical observations in sarcoidosis. Ann Intern Med 1959; 50:879.

Quality assessment
Effect Quality|lmportance
N @ Design RSl @) Inconsistency(Indirectness(imprecision Clinr
studies '9 bias : yjindi PrECISION]: o nsiderations
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Detection of anemia (frequency of anemia among CBCs, %)

@000
Case . . . 15%
1 2 3 4
7 series serious serious none serious none 95% CI 7%-23% VERY TBD
LOW
Detection of leukopenia (frequency of leukopenia among CBCs, %)
@000
Case . . . 4%
5 2 3 4
7 series serious serious none serious none 95% Cl 1-7% VERY TBD
LOW
Detection of lymphopenia (frequency of lymphopenia among CBCs, %)
@000
Case : . . 42%
4 2 3 4
2 series serious serious none serious none (95% CI 14-69%) VERY TBD
LOW
Detection of bone marrow granulomas (frequency of granulomas among bone marrow biopsies, %)
@000
Case . . . 38%
6 2 3 4
2 series serious serious none serious none 95% CI 13-64% VERY TBD
LOW
Treatment change (%)

Footnotes:

Ferguson, Gupta, Lower, Mayock, McCort, Sharma, and Yanardag.

2Many were retrospective chart reviews; therefore, there was a risk of selection bias.
3 When pooled by meta-analysis, the 1> >50%. Also, the range is wide.

* A large proportion of the studies are small with <100 patients.

® Cummings, Ferguson, Gupta, Israel, Mayock, McCourt, and Sharma.

6 Gupta and Lower.

"Yanardag and Lower.

QUESTION #8: Should sarcoidosis patients who do not have cardiac symptoms or signs be

routinely screened for cardiac sarcoidosis using ECG, TTE, or Holter?

Search strategy for ECG, TTE, and Holter combined

# Searches
1 exp Echocardiography/
2 (echocardiogra$ or echo cardiogra$ or ((heart or cardiS) adj echogra$)).mp.
3 1lor2
4 Electrocardiography/ or electrocardiograph/
(electromyocardiograph$ or electrocardiogra$ or electro cardiograph$ or
5 polycardiograph$S or ECG or EKG).mp.
6 4or5
7 Electrocardiography, Ambulatory/ or ambulatory electrocardiography/
8 Holter monitoring/ or Holter monitor/
(((event or holter) adj2 (monitor$ or record$ or ecg or electrocardiogra$)) or
(electrocardiogra$ adj (record$ or monitor$)) or (electrocardiogra$ adj (record$ or
9 monitor$)) or ((ambulatory or dynamic) adj2 electrocardiogra$)).mp.
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10 7o0or8o0r9

11 3or6o0r10

12 exp sarcoidosis/

13 sarcoidosis/

14 sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/
15 sarcoidS.mp.

16 (besnier adj boeck$).tw.

17 (boeckS adj (disease or sarcoid)).tw.

18 (schaumann$ adj (disease or syndrome)).tw.

19 uveoparotiS.tw.

20 (benign$ adj lymphogranuloma$).tw.

21 ((junging or heerfordt or lofgren) adj syndrome).tw.
22 neurosarcoidosis.tw.

23 (lupus adj pernio).tw.

24 (idiopathic adj3 inflammat$ adj3 granulomat$).tw.
25 or/12-24 [all sarcoidosis]

26 1l1land?25
27 limit 26 to English language

Study selection criteria

1

Randomized trials that enrolled patients with extracardiac sarcoidosis and no cardiac symptoms, compared
performing the diagnostic test to not performing the diagnostic test, and measured patient-important
outcomes. If none found, then next step.

Observational studies that enrolled patients with extracardiac sarcoidosis and no cardiac symptoms,
compared performing the diagnostic test to not performing the diagnostic test, and measured patient-
important outcomes. If none found, then next step.

Accuracy studies that enrolled patients with extracardiac sarcoidosis and no cardiac symptoms, and either
reported test characteristics (true positive, false positive, true negative, false negative) or reported data that
enabled the calculation of test characteristics. If none found, then “no recommendation”, “research
recommendation”, or next step.

Case series that enrolled patients with extracardiac sarcoidosis and no cardiac symptoms and reported the
frequency of abnormal diagnostic tests and related outcomes.

Flow of information diagrams

Flow of information for ECG
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MEDLINE

EMBASE

k4

1,212 articles

Y

13 full text reviews

OTHER

¢ 2 studies excluded because
data was not reportedin a
way that enabled
determination of test
characteristics.

6 studies excluded because

Y

4 studies selected

definition of an abnormal
TTE was inconsistent with
IMHW and HRS criteria.

+ 1 studywas excluded
because of the atypical
reference standard.

Flow of information for TTE

MEDLINE

EMBASE

k4

1,212 articles

¥

30 full text reviews

OTHER

¢ 7 studies excluded because
data was not reportedin a
way that enabled
determination of test
characteristics.

16 studies excluded because

Y

2 studies selected

definition of an abnormal
TTE was inconsistent with
JMHW and HRS criteria.

+« 5other

Flow of information for Holter
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MEDLINE

EMBASE

OTHER

6 full text reviews

+ 2 could not determine test
characteristics

Y

+ 2did notreport TTE

2 studies selected

abnormalities of interest

Selected studies with outcomes

Electrocardiograms (ECGs)

Frequency of Frequency of
abnormal ECG abnormal ECG
Study N Patients Definition of abnormal ECG Serraatties Healthy
(%) (%)
Mehta Non-cardiac sarcoidosis. RBBB, LBBB, Left Anterior Fascicular block, left posterior o
2008 62 21% sx, 79% asx fascicular block, AV block 3/62 (5%) N/A
Nagao Non-cardiac sarcoidosis Prolonged PR int, RBBB, LAFB, and LBBB (the study included
20g15 227 Sx and asx not re orted- others too, but we extracted data only for these abnormalities 23/227 (10%) N/A
P for consistency with JIMHW and HRS criteria).
Incomplete RBBB, RBBB, AVB, ventricular extrasystole, ST
Langer Non-cardiac sarcoidosis. depressions (the study included others too, but we extracted o
1995 244 Sx and asx not reported data only for these abnormalities for consistency with JMHW 18/244 (7%) N/A
and HRS criteria).
Slugzgf 9 sarci?d‘g’s/isn‘;:;:;d;zi 1ot | Leftaxis deviation, RBBB, LBBB, AV block (the study included
re orteci' 58 health others too, but we extracted data only for these abnormalities 18/38 (47%) 5/58 (9%)
P ! ¥ for consistency with JIMHW and HRS criteria).
controls.
Weighted (%, 95% Cl) Z N/A
! (95% Cl 4-11%)
8% " 9%
. . o
Summary estimates Unweighted (%, 95% Cl) (95% CI 6-11%) (95% CI 4-19%)
. 7% "
Median (Range) (5-10%) N/A

" Includes Langer, Mehta, and Nagao (patients presented to medical pulmonary clinic) but not Suzuki (patients presented to cardiology clinic)
because results are heterogeneous and the former more closely reflect the patients of interest.

Diagnosis of cardiac sarcoid SICI ever!ts L blo‘fk' VT, All-cause Mortality
and systolic dysfunction)

Study . .

Diagnosis P P ™ EN se s Abn | Norm | Abnormalvs. Abn Norm Abnormal vs.

standard 5 ECG ECG normal ECG ECG normal

9% 97%
'\:gg;a :;gig; 2 1 |38 | 21| 95%cl 95% Cl NR | NR NR NR NR NR
1-27% 86-100%

Nagao HR 11.27 (95%
2015 N/A NR NR NR NR N/A N/A NR NR C13.29-38.64) NR NR NR
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Langer 8/18" | 21/59" | RR1.4(95% Cl
1905 N/A NR NR NR NR N/A N/A NR NR NR (44%) (36%) 0.80-2.42)
a) myocardial
granulomas, b) o o
Suzuki | +PET.c+ECG, 92% 73%
AND d) no 11 7 19 1 95% ClI 95% ClI NR NR NR NR NR NR
1994 alternative 65-99% 54-86%
explanation for
heart disease.
0 0,
Summary Too different too pool, may reflect different HR 11.27 44;6;;':: S
Estimates diagnostic standards (95% Cl 3.29-38.64) (95% C1 0.80-2.42)
" Determined over a median 27-years (range 0-36 years) of follow-up.
Echocardiograms (TTEs)
Study N Patients Definition of abnormal Abnormal TTE Abnormal TTE
TTE sarcoidosis healthy
(%) (%)
Mehta Non-cardiac sarcoidosis. LV EF <45%, SWMA, diastolic dysfunction, or RV o
2008 62 21% sx, 79% asx systolic dysfunction without PH 5/62 (8%) N/A
Burstow Non-cardiac sarcoidosis. o ) o
1989 88 Sx and asx not reported EF <50% and/or SWMA not attributable to CAD 12/88 (14%) N/A
Weighted (%, 95% Cl) 11% N/A
! 95% Cl 5-17%
Summary . 11%
Estimates Unweighted (%, 55% Cl) 95% Cl 7-17% N/A
Median (Range) o N/A
9 (8% - 14%)
Diagnosis of cardiac sarcoid Conduction system abnormalities
Diagnosis
Study Abnormal | Normal Abnormal vs.
standard TP FP TN FN Se Sp TE TTE normal
Mehta +cMRI or 25% 97%
2008 +PET 6 2 36 18 95% Cl 10-47% 95% Cl 86-99% NR NR NR
RR 2.6
Burstow 7/12 17/76
+CcMRI NR NR NR NR N/A N/A o o 95% Cl
1989 (58%) (22%) 1.38-4.92
Sensitivity o o
Summary 25%, 95% CI 10-47% 58’; I‘fz ;2 %
Estimates Specificity o .
95%, 95% CI 83-99% 95% Cl 1.38-4.92
Continuous ambulatory electrocardiography (Holter)
Abnl Abnl Diagnosis of cardiac sarcoid
Defn
Stud N Patients Abnl Holter Holter
v Holter sarcoid Hithy Diagnosis standard TP FP | TN | FN Se Sp
(%) (%)
RBBB,
LBBB,
Non-cardiac AV 50% 97%
nggg;a 62 sarcoidosis. block, ?5/;2) N/A +cMRI or +PET 12| 1|37 |12 95%cl 95% CI 86-
21% sx, 79% asx PVC, ° 29-71% 100%
VT,
SVTs
a) myocardial
38 w/ non- granulomas, b) +PET,
. . 67% 92%
Suzuki 99 ca?rdla.c PVCs 15/38 12/58 c) +ECG, ANI? d) no 3 5 24 4 95% CI 95% CI
1994 sarcoidosis; 58 (39%) (21%) alternative
) 39-86% 76-98%
healthy controls. explanation for heart
disease.
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Weighted (%, 95% Cl) N/A N/A

Sensitivity
Summary 5%" 56%, 95% Cl 40-70%
Estimates Unweighted (%, 95% Cl) 95% CI N/A* Specificity
1-9% 95%, 95% Cl 87-98%

Median (Range) N/A N/A

“ Includes Mehta only (patients presented to medical pulmonary clinic) but not Suzuki (patients presented to cardiology clinic) because results
are heterogeneous and the former more closely reflect the patients of interest.

Side-by-side comparisons of diagnostic test characteristics

ECG TTE Holter
Mehta study
(022’;‘*!2:;8‘: :‘;‘dy Sensitivity= 9%, 95% Cl 1-27% Sensitivity= 25%, 95% Cl 10-47% Sensitivity= 50%, 95% Cl 29-71%
P Specificity= 97%, 95% Cl 86-100% Specificity= 95%, 95% Cl 83-99% Specificity= 97%, 95% CI 86-100%

modalities in same
population)

2 studies that can’t be pooled:

Sensitivity= 9%, 95% Cl 1-27%

o 1 study 2 studies
- Q979 o _ 0,
Evidence base Specificity= 97%, 95% C1 86-100% Sensitivity= 25%, 95% Cl 10-47% Sensitivity= 56%, 95% Cl 40-70%
Specificity= 97%, 95% Cl 86-99% Specificity= 95%, 95% Cl 87-98%

Sensitivity= 92%, 95% Cl 62-100%
Specificity= 73%, 95% CI 52-88%

*One additional study was encountered that evaluated all three modalities in the same population. The study was not selected for our systematic review
because it defined an abnormal test based upon any abnormalities, not just those considered important by the JMHW and HRS. This will tend to overestimate
the sensitivity and underestimate the specificity. It found the following: ECG- Se 39%, Sp 90%; TTE- Se 70%, Sp 58%; and, Holter- Se 39%, Sp 85%.

Forest plots

ECG- prevalence of abnormal electrocardiography

Frequency
Study or Subgroup  Frequency SE Weight [V, Random, 95% CI
1.5.1 Med or pulm clinic

Langer 1995 0.074 00332 261% 0.07 [0.01,0.14) i
Mehta 2008 0.048 00142 304% 0.05[0.02, 0.08] i

Magao 2015 01 00192 29.5% 0.10[0.06,0.14] bl
Subtotal (95% Cl) 86.0% 0.07 [0.04, 0.11] L

Heterogeneity, Tau®= 0.00; Chi*= 4,79, df= 2 (F=0.09); F= 568%
Test for overall effect £= 3.88 (P = 0.0001)

1.5.2 Cardiol clinic

Suzuki 1994 047 0081 140% 0.47 [0.31, 0.63) —

Subitotal (95% CI) 14.0% 0.47 [0.31, 0.63] e
Heterogeneity: Mot applicable

Test for overall effect £2= 580 (P = 0.00001)

Total (95% CI) 100.0% 0.13 [0.05, 0.21] &

Heterogeneity, Tau®= 0.01; Chi*= 29.09, df= 3 (P < 0.00001); F= 90% f !
Test for overall effect Z= 3.18 (P = 0.001) 0 50% 100%

Test for subaroup differences: Chi*= 2294, di=1 (P = 0.00001}), F= 95 6%
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ECG- diagnostic accuracy

Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% CI)
Mehta 2008 2 1 21 38 0.09[0.01, 0.28] 0.97 [0.87,1.00]
Suzuki1994 11 ¥ 1 149 0.92[0.62,1.00] 0.73[0.52,0.88]

Sensitivity (95% CI)
-

—m

Specificity (95% CI)

—u
_._

002040608 1 0070406081

TTE- prevalence of abnormal TTE

Test for subaroup differences: Chi*=17.81,df=1 (P < 0.0001), F=94 4%
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Frequency
Stucy or Subgroup _ Frequency  SE_Weight [V, Random, 95% CI _
Burstow 1989 014 0037 48.0% 0141007021 .
hehta 2008 003 0035 52.0% 0.08[0.01,015] . u
Total {95% CI) 100.0% 0.11[0.05, 0.17] 0
Heterogeneity: Tau®= 0.00; Chi*=1.29, df=1 (P=0.24). F= 28% t i
Testfor overall effect Z= 3.63 (P = 0.0003) 0 20% 100%
Holter- prevalence of abnormal Holter
Frequency
Study or Subgroup  Frequency SE Weight IV, Fixed, 95% CI
1.6.1 Med or pulm clinic
Mehta 2008 0.048 00217 93.0% 0.05(0.01,0.09]
Subtotal (95% Cl) 93.0% 0.05[0.01, 0.09]
Heterogeneity, Not applicable
Test for overall effect Z= 2.21 (P = 0.03)
1.6.2 Cardiol clinic
Suzuki 1994 0385 00793 7.0% 0.40(0.24,0.55] e
Subtotal (95% Cl) 7.0% 0.40[0.24, 0.55] R
Heterogenerty; Not applicable
Test for overall effect Z= 4.98 (P < 0.00001)
Total (95% Cl) 100.0% 0.07 [0.03, 0.11] L
Heterogeneity: Chi*= 17.81, df= 1 (P < 0.0001); F= 94% : .
Test for overall effect: Z= 3.45 (P = 0.0006) 0 50% 100%




Holter- diagnosis of cardiac sarcoid

Suzuki 1994

8 2

0.50 [0.28, 0.71]
0.67 [0.35, 0.90]

0.97 [0.86, 1.00]

Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% CI)
Mehta 2008 12 1 12 37
4 24

Sensitivity (95% Cl)  Specificity (95% CI)
— —u
—_— —n

0.82 [D?EIDQQ] I f T T T {1 T T } } |
00204060817 0020406081

Evidence profiles

ECG-related profile

Bibliography:

1. Nagao, et al. Electrocardiographic abnormalities and risk of developing cardiac events in extracardiac sarcoidosis. Int J Cardiol 2015; 189:1-5.

2. Mehta, et al. Cardiac involvement in patients with sarcoidosis: diagnostic and prognostic value of outpatient testing. Chest 2008; 133(6):1426-1435.
3. Langer, et al. Electrocardiographic changes in patients with intrathoracic sarcoidosis: influence on prognosis. Sarcoidosis 1995; 12(1):42-45.
4. Suzuki, et al. Holter Monitoring as a Noninvasive Indicator of Cardiac Involvement in Sarcoidosis. Chest 1994; 106:1021-24

Quality assessment

Summary of findings

Quality | Importance
R Risk of Patients Effects
o? Design IS_ o Inconsistency | Indirectness | Imprecision | Other Abnl. Nml. X
studies bias Relative | Absolute
ECG ECG
Frequency of abnormal ECG
7%
41 case series  |serious? [serious 3 serious* none none 95% Cl - - - ®000 TBD
VERY LOW
4-11%
Diagnosis of cardiac sarcoidosis
Study 1
Sensitivity= 9%, 95% Cl 1-27%

s accuracy L6 A - - Specificity= 97%, 95% Cl 86-100% @000

2 study serious® |serious serious serious none Study 2 VERY LOW TBD
Sensitivity= 92%, 95% Cl 62-100%
Specificity= 73%, 95% Cl 52-88%
Mortality
89 more
. RR 1.4 | per 1000
b t | 8/18 | 21/59
18 ;)tus;rva 10Nl erious™® |none serious* serious® none (42% (3é(y) (95% CI | (from 148 Vi?cl_)gw TBD
v o °) 10.80-2.42) |less to 333
more)
Cardiac events
HR 11.27

1 observational| . 4 ) ) (95% CI @000

1 study serious’® [none serious none none 3.20. N/A VERY LOW TBD
38.64)
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Footnotes:
L All studies.

2 Two of four studies didn’t enroll consecutive patients; therefore, there was a risk of selection bias. Can’t exclude confounding bias.

3 Studies were heterogenous but resolved with subgroups. Reporting results of the more relevant subgroup (med and pulm clinic).
* The question is about patients without cardiac symptoms, but the studies included patients with and without cardiac symptoms.
®Mehta and Suzuki.
8 There is no universally accepted reference standard.
"The studies are too different to pool; need to be reported separately
8 Low Optimal Information Size, OIS (studies with <200 patients).

° Langer.

W Study didn’t enroll consecutive patients. Can’t exclude confounding bias.

11 Nagao.

Echocardiography profile

Bibliography:
1. Mehta D, Lubitz SA, Frankel Z, Wisnivesky JP, Einstein AJ, Goldman M, Machac J, Teirstein A, 2008. Cardiac involvement in patients with

sarcoidosis: diagnostic and prognostic value of outpatient testing. Chest 133: 1426-1435.
2.  Burstow, et al. Two-dimensional echocardiographic findings in systemic sarcoidosis. Am J Cardiol 1989; 63(7):478-482.

Quality assessment

Summary of findings

Quality | Importance
R E Patients Effects
° ? Design |s. o Inconsistency | Indirectness | Imprecision | Other Abnl. Nml. X
studies bias Relative | Absolute
TTE TTE
Frequency of abnormal echocardiography (%)
11%
2! case series  [serious? [serious® serious* serious® none 95% ClI - - - ®000 TBD
VERY LOW
5-17%
Diagnosis of cardiac sarcoidosis
16 accuracy none none serious® serious® none Sensitivity= 25%, 95% Cl 10-47% ®000 TBD
study Specificity= 95%, 95% Cl 83-99% VERY LOW

Development of conduction abnormalities

360 more

RR 2. 1
; observational| . I N 7/12 | 17/76 o 6 | per1000 @000
1 <tud serious® |none serious’ serious none (58%) | (22%) 95% Cl (from 76 VERY LOW TBD
v 1.38-4.92 | moreto

597 more)
Footnotes:
1 All studies.
2 Can’t exclude confounding bias.
3 High I? statistic.

“The question is about patients without cardiac symptoms, but the studies included patients with and without cardiac symptoms.
5 Low optimum information size (<200 patients) and wide confidence intervals.

6 Mehta.

" Burstow.

Holter-related profile

Bibliog

raphy:

1. Mehta, et al. Cardiac involvement in patients with sarcoidosis: diagnostic and prognostic value of outpatient testing. Chest 2008; 33(6):1426-1435.
2. Suzuki, et al. Holter Monitoring as a Noninvasive Indicator of Cardiac Involvement in Sarcoidosis. Chest 1994; 106:1021-24

Quality assessment

Summary of findings

] Design ]

]Inconsistency Indirectness | Imprecision

Other

Patients

Effects

Quality

Importance
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No of Risk of Abnl. Nml.

Relati Absol
studies bias Holter | Holter elative Deolie

Frequency of abnormal Holter (%)

5%
2 cast serious® [serious? serious® serious? none 95% Cl - - - 000
series 1-9% VERY LOW

Diagnosis of cardiac sarcoidosis

5 accuracy|l . s lhone cerious? erious? none Sensitivity= 56%, 95% CI 40-70% @000
study Specificity= 95%, 95% Cl 87-98% VERY LOW
Footnotes:

! Can’t rule confounding bias.

2 Studies were heterogenous, arguably too different to pool. Reporting results of only one study (med and pulm clinic).

3 The question is about patients without cardiac symptoms, but the studies included patients with and without cardiac symptoms.
4 Low optimum information size (<200 patients).

®There is no universally accepted reference standard.

QUESTION #9: Should patients who are suspected of having cardiac sarcoidosis undergo
cardiac MRI for diagnosis rather than TTE or PET?

Search strategy for MRI, PET, and TTE combined

#  Searches

1 exp sarcoidosis/
2 sarcoidosis/
3 sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/
4 sarcoidS.mp.
5 (besnier adj boeckS).tw.
6 (boeck$ adj (disease or sarcoid)).tw.
7 (schaumann$ adj (disease or syndrome)).tw.
8 uveoparotiS.tw.
9 (benign$ adj lymphogranulomas).tw.
10 ((junging or heerfordt or lofgren) adj syndrome).tw.
11 neurosarcoidosis.tw.
12 (lupus adj pernio).tw.
13 (idiopathic adj3 inflammat$ adj3 granulomat$).tw.
14 or/1-13 [all sarcoidosis]
15 exp magnetic resonance imaging/
16 (MRI or MRIs or (magnetic adj2 resonance adj2 imag$)).mp.
17 (echo adj2 spin adj2 imag$).mp.
18 15 or 16 or 17 [MRI]
19 exp Positron-Emission Tomography/

((positron adj2 emission adj2 tomogra$) or (PET adj2 (scan$ or
20 tomogra$))).mp.
21 19 or 20 [PET]

22 exp Echocardiography/
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23
24

25
26
27
28
29
30
31
32
33
34

(echocardiogra$ or echo cardiogra$ or ((heart or cardiS) adj
echogra$)).mp.

22 or 23 [TTE]

exp Cardiovascular System/ or exp Cardiovascular Diseases/ or
Heart/

(cardiS or myocardi$ or coronary or heart).mp.

25 or 26 [cardiac]

14 and 18

14 and 18 [Sarcoidosis and MRI]

14 and 21 [Sarcoidosis and PET]

14 and 24 [Sarcoidosis and TTE]

29 or 30 or 31 [Sarcoidosis and MRI or PET or TTE]

27 and 32 [with cardiac]

limit 33 to english language

Study selection criteria

1

Randomized trials that enrolled patients with known extracardiac sarcoidosis and suspected cardiac
involvement, compared performing the diagnostic test to not performing the diagnostic test, and measured
patient-important outcomes. If none found, then next step.

Observational studies that enrolled patients with known extracardiac sarcoidosis and suspected cardiac
involvement, compared performing the diagnostic test to not performing the diagnostic test, and measured
patient-important outcomes. If none found, then next step.

Accuracy studies that enrolled patients with known extracardiac sarcoidosis and suspected cardiac
involvement, and either reported test characteristics (true positive, false positive, true negative, false
negative) or reported data that enabled the calculation of test characteristics. If none found, then “no

EEINT3

recommendation”, “research recommendation”, or next step.

Case series that enrolled patients with known extracardiac sarcoidosis and suspected cardiac involvement,
and reported the frequency of abnormal diagnostic tests and related outcomes.

Flow of information diagrams

Flow of information for cMRI
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MEDLINE

EMBASE

¥

2,152 articles

A4

OTHER

45 full text reviews

* 9 studies excluded because data
was not reported in a way that
enabled determination of test
characteristics.

* 11 studies excluded because

Y

11 studies selected

population was not of interest.
* 5 studies excluded because

definition of an abnormal cMRI

was something other than LGE.
*  9other

Flow of information for PET

MEDLINE

EMBASE

k4

2,152 articles

A4

OTHER

34 full text reviews

* 6 studies excluded because data
was not reported in a way that
enabled determination of test

- characteristics.

Y

6 studies selected

* 11 studies excluded because
population was not of interest.
*+ 11 other

Flow of information for TTE
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MEDLINE

EMBASE OTHER

+ 7 studies excluded because
data was not reportedin a

way that enabled

30 full text reviews determination of test

characteristics.
»| + 16 studies excluded because
definition of an abnormal

Y

TTE was inconsistent with
IMHW and HRS criteria.

2 studies selected

* 5other

Selected studies with outcomes

Cardiac Magnetic Resonance Imaging (cMRI)

sarcoidosis only (n=6)

Study N Patients Definition of abnormal Abnormal cMRI Abnormal cMRI
sarcoidosis healthy
(%) (%)
Smedema Pulmonary sarcoidosis; 10/14
101 19 symptomatic Late gadolinium enhancement N/A
2005 ) (71%)
82 asymptomatic
Ohira ”Su.spected cardiac sarcoidosis” N 8/20
21 (i.e., abnormal ECG or TTE); Late gadolinium enhancement N/A
2008 . . (40%)
Did not specify sx versus asx
Non-cardiac sarcoidosis;
Patel ! 21/81
ate 81 17 symptomatic Late gadolinium enhancement /8 N/A
2009 . (26%)
64 asymptomatic
Patel Non-cardiac sarcoidosis; 29/152
152 ! L lini h N/A
2011 > Did not specify sx versus asx ate gadolinium enhancement (19%) /
Greulich “Suspected cardiac sarcoidosis” L 39/153
2013 155 (abnormal sxs, ECG or TTE) Late gadolinium enhancement (25%) N/A
Cain Non-cardiac sarcoidosis; . 44/135
2014 135 Did not specify sx versus asx Late gadolinium enhancement (33%) N/A
“Suspected cardiac sarcoidosis”
K 21
ournas 321 (i.e., abnormal sx, ECG, or TTE); Late gadolinium enhancement 93/3 N/A
2017 ) (29%)
Mixture of sx versus asx
Stanton Pulmonary sarcoidosis; L 10/46
L
2017 46 At least 39% symptomatic ate gadolinium enhancement (22%) N/A
“Suspected cardiac
Bravo 56 sarcoidosis”; Late gadolinium enhancement 31/56 N/A
2017 ) ) (55%)
Did not specify sx versus asx
Non-cardiac sarcoidosis (n=74),
Nadel non-cardiac and cardiac - 32/106
1 L
2015 06 sarcoidosis (n=26), cardiac ate gadolinium enhancement (30%) N/A
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“Suspected cardiac sarcoidosis”

Wicks 51 (n=44), known cardiac sarcoid Late gadolinium enhancement 32/51 N/A
2018 (n=7) (63%)
P Weighted 27%, 95% Cl 23-31% *
Sty Unweighted 27%, 95% Cl 25-30% *
estimates ~ =
Median 27%, range 19-40%
*Bravo, Smedema, and Wick removed as outliers.
Study Diagnosis of cardiac sarcoid Mortality
Diagnosis Abnormal Abnormal vs.
standard for CS ™ Fp ™ FN e SR cMRI Rotnalichin] normal
" 82% 67%
szeodoesma “\; H”\"A(/"i:'tzdria 9 1 2 2 95% Cl 95% Cl NR NR NR
48-98% 9-99%
) 71% 77%
cz)ggg Z:i'\t/'e"r'i\;v 5 3 10 2 95% Cl 95% Cl NR NR NR
29-96% 46-95%
Cardiac
80% 82% Cardiac Cardiac
;ggegl 2:?:';:1\2’ 8 13 58 2 95% Cl 95% Cl 4/21 1/60 R:;/l'élz
_ 0, _ 10, 0, 0, °
44-97% 71-90% (19%) (2%) 1359657
40% 89%
;gtlell +Cii'\t/'e"r'i\2/ 14 13 102 21 95% Cl 95% Cl NR NR NR
24-58% 81-94%
Overall
. Overall Overall
Greulich NR NR | NR | NR | NR NR NR 3/39 1/114 RR 8.76
2013 (7.7%) (0.8%) 95% Cl
s on 0.94-81.86
Cain NR NR | NR | NR | NR NR NR NR NR NR
2014
97% 100%
Kg‘(‘)rlnfs c::eRriSa 93 o | 225 | 3 95% Cl 95% Cl NR NR NR
91-99% 98-100%
100% 82%
Stz""glt;’" +c:i'\t"e"r'i\2’ 2 8 36 0 95% Cl 95% CI NR NR NR
16-100% 67-92%
90% 100%
;:e'iisa 14 | 22 | 16 2 95% ClI 95% Cl
Bravo 68-99% 98-100% NR NR NR
2017 + IMHW 88% 42%
criteria 18 18 16 2 95% Cl 95% Cl
62-98% 26-59%
Overall Overall I?I: irig
4/32 8/74 e
() 0, ®
S () (F1eE) 0.38-3.66
o NR NR NR NR NR NR NR
Cardiac Cardiac Cardiac
3/32 1/74 RR 7.13
(9%) (1.4%) 95% Cl
0.77-65.94
. 79% 68%
Vzvécl';‘“‘ 1::1":1\;\/ 26 6 13 7 95% Cl 95% CI NR NR NR
61-91% 43-87%
IMHW *
Sensitivity- 82% (95 Cl 72-89%) Overall mortality
Specificity- 73% (95% Cl 67-79%) 9.9% versus 4.8%
PPV- 58% (95% Cl 49-67%) RR 2.51, 95% Cl 0.36-17.47
Summary
. NPV- 90% (95% CI 84-94%)
Estimates . .
Cardiac mortality
HRS 13.2% versus 1.5%
Sensitivity- 96% (95 Cl 90-98%) RR 9.00, 95% Cl 1.93-41.97
Specificity- 93% (95% Cl 89-96%)
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PPV-47% (95% CI 40-53%)
NPV- 98% (95% Cl 95-99%)

*Removed Patel 2011 as an outlier.

Ventricular arrhythmias (VT and/or NSVT)

Other outcomes

RR 11.71, 95% Cl 2.59-52.92

RR 2.0, 95% Cl 1.39-2.88

Other heart failure
47% versus 4%
RR 11.88, 95% Cl 3.69-38.21

S Abnormal cMRI Normal cMRI LI ETE, Outcome G Normal cMRI ITEAEUTE,
normal cMRI normal
Smedema
2005 NR NR NR N/A NR NR NR
Ohira
2008 NR NR NR N/A NR NR NR
Patel NR NR NR N/A NR NR NR
2009
Patel 5/15 4/67 F;F;;i? Diastolic heart 18/27 41/123 ;;;8
0, () ® H 0, 0, ®
2011 (33%) (6%) 1.70-18.34 failure (67%) (33%) 139-2.88
Greulich 20/39 0/114 . Aborted sudden 11/39 0/114 .
2013 (51%) (0%) Not estimable cardiac death (28%) (0%) Not estimable
RR 8.27 RR 3.01
Cain 12/44 3/91 . . 16/44 11/91
95% ClI Atrial arrhythmias 95% Cl
0, 0 0, 0,
2014 (27%) (3.3%) 246-27.82 (36%) (12%) 1.53-5.93
Kournas
2017 NR NR NR NR NR NR NR
Stanton NR NR NR Any arrhythmia 6/10 5/36 RQRS;?:T
. 0, 0, (]
2017 (incl. heart block) (60%) (14%) 1.66-11.26
Major adverse
Bravo NR NR NR cardiac event 15/36 1/20 ZRSS?:?
2017 (VT, VF, AICD shock, (42%) (5%) ?
1.18-58.51
all-cause death)
Complete heart 4/32 1/76 gg;csl
0, 0, ®
block (12%) (1.4%) 1.10-81.76
RR 11.88
Heart failure (157/;2) i{;&)} 95% Cl
Nadel ; ’ 3.69-38.21
2015 NR NR NR Major adverse
cardiac event RR 12.5
. NR NR 95% Cl
(VT, VF, cardiac 1.35-116.18
death)
Pulmonary 8/32 6/76 RR?'U
hypertension (25%) (8%) 95% Cl
11.19-8.39
Major adverse
cardiac event
Wicks (izlzl’ig{z;i;g;ac HR 10.63
NR NR NR P ' NR NR 95% Cl
2018 aborted sudden 1.4-80.78
cardiac death, ’ ’
sudden cardiac
death)
Aborted sudden cardiac death
28% versus 0%
RR not estimable
Summa Ventricular arrhythmias Diastolic heart failure
. i 38% versus 3.6% 67% versus 33%
Estimates
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Atrial arrhythmias
36% versus 12%
RR 3.01, 95% Cl 1.53-5.93

Complete heart block
12% versus 1.4%
RR 9.5, 95% Cl 1.10-81.72

Any arrhythmia including heart block
60% versus 14%
RR 4.32, 95% Cl 1.66-11.26

Pulmonary hypertension
25% versus 8%
RR 3.17, 95% Cl 1.19-8.39

Major adverse cardiac events
Unable to pool due to variation of reporting
1.  42%versus 5%, RR 8.33, 95% Cl 1.18-58.51
2. RR12.5,95%Cl 1.35-116.18
3. HR10.63, 95% Cl 1.4-80.78

Positron Emission Tomography (PET)

Study N Patients Definition of abnormal Abnormal PET | Abnormal PET
sarcoidosis healthy
(%) (%)
Ohira Suspected cardiac sarcoidosis . 15/21
21 (abnormal ECG or TTE); Focal uptake alone or focal on diffuse uptake N/A
2008 . . (71%)
Did not specify sx versus asx
“Suspected cardiac sarcoidosis”
Yok . 47/92
okoyama 92 (abnormal ECG or TTE); Focal uptake alone or focal on diffuse uptake / N/A
2015 . . (51%)
Did not specify sx versus asx
“High clinical suspicious of cardiac
Bravo 56 sarcoidosis” 66% had known extra- Focal uptake alone 20/56 N/A
2017 . S (36%)
cardiac sarcoidosis
“Suspected cardiac sarcoidosis”
109/2
Sperry 203 (VT, HB, HF, or other sx); Focal uptake + myocardial perfusion 09/203 N/A
2018 . . (53%)
35% hx of immunosuppression
“Suspected cardiac sarcoidosis”
Sgard (abnormal ECG, Holter, or TTE); . 11/80
2018 80 Did not specify sx versus asx; Focal or multifocal uptake (14%) N/A
58% hx of immunosuppression
All patients had extra-cardiac
Wicks sarcoidosis; 14% had known cardiac . 28/51
2018 51 involvement and 86% had Focal uptake alone, or focal on diffuse uptake (54%) N/A
suspected cardiac involvement
Weighted 52%, 95% Cl 43-60% *
Summary Unweighted 54%, 95% Cl 50-59% *
estimates "
Median 53%, range 36-71%
*Eliminated Sgard as an outlier.
Study Diagnosis of cardiac sarcoid Other outcomes
Definition Abnormal | Normal Abnormal vs.
of cardiac | TP FP TN FN Se Sp Outcome PET PET normal
sarcoid
. 88% 38%
%gg ?r'l\:';:’: 7 |8 | s |1 95% Cl 95% Cl NR NR NR NR
47-100% 14-68%
100% 82%
Yog‘;ylasma ?r'l\:';:’: 37 |10 | 45 | 0 95% Cl 95% Cl NR NR NR NR
91-100% 69-91%
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Major adverse
Bravo cardiac event HR 3.3
2017 N/A NR NR NR NR NR NR (sVT, VF, AICD NR NR 95% Cl, 1.1-10.0
shock, all-cause
death)
Overall HR 1.33
mortality NR NR 95% Cl, 0.68-2.62
Snglr;y N/A NR | NR | NR | NR NR NR Major adverse
cardiac events
(VT or VF req RR 2.0
defib, heart NR NR 95% Cl, 1.26-3.17
transplant, or
all-cause death)
27% 91% .
HMHW e 1 s | 53 | 16 95% Cl 95% Cl Major adverse
Sgard criteria 11-50% 81-97% Cvf'?f;ﬁgg 0/11 4/69 Not estimabl
2018 +HRS 29% 100% s(hsocl; aII'—cause (0%) (6%) oesmane
criteria 11 0 42 27 95% Cl 95% Cl d,eath)
15-46% 92-100%
Major adverse
cardiac event
(sudden cardiac
death, aborted
sudden cardiac
. 61% 43% death,
\ggcl': ?r'l\:';:g/ 20| 8 | 10|13 95% ClI 95% ClI symptomatic NR NR 955% E'IR g_'7229_7_33
42-77% 18-71% VT, !
symptomatic
bradycardia
req. PPM, or
cardiac
hospitalization)
Overall mortality
Summary JMHW * HR 1.33, 95% Cl 0.68-2.62
estimates Sensitivity- 70% (95 Cl 60-78%)
Specificity- 78% (95% CI 71-84%) Major adverse cardiac events *
PPV- 69% (95% CI 60-77%) Unable to pool due to variation of reporting
NPV- 79% (95% CI 72-85%) 1. HR3.30,95%Cl1.1-10
2. HR2.29,695%Cl0.72-7.33
3. RR2.0,95%Cl1.26-3.17

“Eliminated Sgard as outlier.

Echocardiograms (TTEs)

Study N Patients Definition of abnormal Abnormal TTE Abnormal TTE
TTE sarcoidosis healthy
(%) (%)
Mehta Non-cardiac sarcoidosis. LV EF <45%, SWMA, diastolic dysfunction, or RV o
2008 62 21% sx, 79% asx systolic dysfunction without PH 5/62 (8%) N/A
Burstow Non-cardiac sarcoidosis. o ) o
1989 88 Sx and asx not reported EF <50% and/or SWMA not attributable to CAD 12/88 (14%) N/A
Weighted (%, 95% Cl) 11% N/A
o i 95% C15-17%
Summary , - 11%
Estimates R el 95% CI 7-17% aa
. 11%
Median (Range) (8% - 14%) N/A
Diagnosis of cardiac sarcoid Conduction system abnormalities
Study Diagnosis
Abnormal | Normal Abnormal vs.
standard TP FP TN FN Se Sp TTE TTE normal
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Mehta +cMRI or 25% 97%
2008 +PET 6 2 36 18 95% Cl 10-47% 95% Cl 86-99% NR NR NR
RR 2.6
Burstow 7/12 17/76
+CMRI NR NR NR NR N/A N/A . . 95% Cl
1989 (58%) (22%) 138-4.92
Sensitivity- 25%, 95% Cl 10-47% o o
Summary Specificity- 97%, 95% CI 86-99% 58/; ;’52 ;2/6
Estimates PPV — 75%, 95% Cl 41-93% ey 3 e
NPV- 67%, 95% CI 53-78% e
Comparison
PET cMRI TTE
Reference JMHW criteria JMHW criteria +MRI or +PET
standard
Sensitivity Sensitivity Sensitivity
70% (95 Cl 60-78%) 82% (95 CI 72-89%) 25%, 95% Cl 10-47%
Specificity Specificity Specificity
Diagnosis of cardiac 78% (95% Cl 71-84%) 73% (95% Cl 67-79%) 97%, 95% Cl 86-99%
sarcoidosis PPV PPV PPV
69% (95% Cl 60-77%) 58% (95% Cl 49-67%) 75%, 95% Cl 41-93%
NPV NPV NPV
79% (95% Cl 72-85%) 90% (95% Cl 84-94%) 67%, 95% Cl 53-78%
Forest plots
cMRI- prevalence of abnormal cMRI (outliers included)
Freguency
Study or Subgroup  Frequency SE Weight IV, Random, 95% CI
Brawo 2017 D64 00641 8.8% 0.64 051,077 R
Cain 2014 033 0.0405% 10.2% 0.33]0.25,0.41) —
Greulich 2013 025 00342 105% 0.2510.18,0.32) —_
Koumas 2017 0.29 00253 10.9% 0.29]0.24,0.34] -
Madel 2015 0.3 00445 10.0% 0.3000.21,0.39) -
Cihira 2008 04 01085 6.1% 0400019, 0.61) e —
Patel 2009 026 00487  97% 0.26/]0.16, 0.38) S —
Patel 2011 019 00318 10.6% 0.19(0.13,0.25 -
Smedema 2005 0 012113 55% 0.71]0.47,0.95) -
Stanton 2017 0.22 00611 9.0% 0.2200.10,0.34] —_—
Wick 2018 061 0.0683 B.5% 0.61]0.48,0.74) —_—
Total (95% CI) 100.0% 0.36 [0.28, 0.44] g
Heterogeneity Tau®= 0.01; Chi*= 7812, df=10(F < 0.00001); F=87% 1 !
Test for overall effect 2= 9.03 (P < 0.00001) 0 50% 100%
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cMRI- prevalence of abnormal cMRI (outliers excluded)

Frequency

Study or Subgroup  Frequency SE Weight IV, Random, 95% Cl

Bravo 2017 064 00641  00% 064 (051,077

Cain 2014 033 00405 133% 0.33]0.25, 0.41) -

Greulich 2013 025 00348 158% 025|018, 0.32) =

Koumas 2017 029 00253 208% 0.290.24, 0.34) =

Madel 2015 0.2 n044s 119% 0.30]0.21, 0.39) —_—

Ohira 2008 04 01085 28% 0.40]0.19, 061

Patel 2009 026 00487 106% 0.26 016, 0.36] -

Patal 2011 019 00M8 172% 019013 025 ——

Smedema 2005 07 01213 00% 0.71[0.47, 0.95)

Stanton 2017 022 0011 THE% 0.22 010, 0.34) -

Wick 2018 DE1 006383 00% 0.61 [0.458, 0.74)

Total (95% Cly 100.0% 0.27 [0.23,0.31] L 4

Heterageneity Tau®= 0000; Chi=1198 df=7 (P = 0.10) F= 42% .‘ {

Test for cverall effect Z=13.86 (P < 0.00001) 0 50% 100%

cMRI- Diagnosis of cardiac sarcoidosis
w/ outliers - IMHW
Study TP FP FN TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% Cl) Specificity (95% CI)
Bravo 2017-JMHW 14 22 2 16 0.88[0.62,0.94] 0.42 [0.26, 0.59] —_—a —
Ohira 2008 5 3 2 10 0.71[0.29, 0.96] 0.77 [0.46, 0.94] —_—— ——
Patel 2008 § 13 2 58 0.580[0.44,087] 0.52 [0.71, 0.80] —_—— —a—
Patel 2011 14 13 21 102 0.40[0.24, 0.58] 0,38 [0.81, 0.94] — —
Smedema 2005 9 1 2 2 0.82[0.48 094 0.67 [0.09, 0.99] —_—— =
Stanton 2017 2 8 0 36 1.00[0.46,1.00] 0.52 [0.67,0.82] - —
Wick 2018 26 6 7 13 0.79[0.61,0.91] 0.66[0.43,087] | | | — ., e
o oz 04 0B 08 10 02 04 0OF 08 1
w/o outliers - IMHW

Study TP FP FN TN Sensitivity (95% CI) Specificity (95% CI)  Sensitivity (95% CI) Specificity (95% Cl)
Bravo 2017 - JHWY 14 22 2 18 0.88 [0.62, 0.98] 0.42[0.26, 0.59] — & —
Chira 2008 5 3 210 0.71 [0.29, 0.96] 0.77 [0.46, 0.95] —_— —
Patel 2009 8 13 2 &8 0.80[0.44, 0.97] 0.82[0.71, 0.90] — —&
Smedema 2005 9 1 2 2 0.82 [0.48, 0.98] .67 [0.08, 0.99] — — &
Stanton 2017 2 8 0 36 1.00 (016, 1.00] 0.82[0.67, 093] ———= —a—
Wick 2018 26 B 7 13 0.79[0.61, 0.81] neao43 087 , — —

00704008 1

007040608 1
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Study TP FP FN TN Sensitivity (35% CI) Specificity (95% CI) Sensitivity (95% Cl) Spegificity (95% CI)
Bravo2017-HRS 18 18 2 16  090[0.68,088  0.47[0.30, 068 —a— —
Koumnas 2017 82 0 3 225  097[0.91,0.88]  1.00[0.88,1.00] , , , - . . . .

0 02 04 06 08 10 02 04 0B 08
cMRI- Overall mortality
cMRI positive cMRI negative Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random,95% CI M-H, Random, 95% CI
Greulich 2013 3 39 T 114 38.3% 8.77[0.94, 81.86)
Nadel 2015 4 32 8 74 BLT% 1.16(0.37,3.57]
Total (95% CI) 71 188 100.0%  2.51[0.36,17.47]
Total events 7 g
Heterogeneity: Tau®= 1.26; Chi*= 254, df=1 (P = 0.1); F= 61% f t . t |
L : 001 01 1 10 100
Testfor overall effiect 2= 093 (P=0.35) oMRI negative oMRI positive
cMRI- Cardiac mortality
¢MRI positive cMRI negative Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events Total Weight M.H,Random, 95% CI M-H, Random, 95% CI
Nadel 2015 3% 174 479%  B.94[0.75,64.19) T
Patel 2009 4 21 1 60 521%  11.43[1.35 96.58) ——

Total (95% CI) 53 134 100.0%  9.00[1.93,41.97] e
Total events 7 2

i = ‘Chif= = = R= k i 4 {

Heterageneity. Tau .u.uu,cm 0.10,df=1(P=0.7%) F=0% 001 01 10 100

Test for overall effect Z= 2.80 (P = 0.005)
cMRI negative cMRI positive
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cMRI- Ventricular arrhythmias (outliers included)

¢MRI positive  c¢MRI negative Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Cain 2014 12 4 3091 403% 8.27(2.46,27.82) —
Greulich 2013 20 39 0 114 191% 117.88(7.30,1904.29] —
Patel 2011 5 15 4 67 407% 558(1.70,18.35) ——
Total (95% Cl) 93 272 100.0%  11.71[2.59,52.92) el
Total events 37 7
Heterageneity: Tau?= 1.00; Chi*= 5.64, df= 2 (P = 0.06); *= §5% I f f {
Test for overall effect Z=3.20 (P=0.001) 0.0t R neg';ﬁve R pol?ﬁve 100
PET- Prevalence of abnormal PET scans (outliers included)
Frequency

Study or Subgroup _ Frequency SE Weight IV, Random, 95% CI

Bravo 2017 036 00626 16.6% 0.36 [0.24, 0.48] —

Chira 2008 071 0099 146% 0.71[0.52, 0.90] —_—

Sgard 2018 014 00388 17.6% 0.14 [0.06, 0.22] ——

Sperry 2018 053 0035 17.7% 0.53 [0.46, 0.60] -

Wicks 2018 054 00697 16.3% 0.54 [0.40, 0.68] —

Yokoyama 2015 051 00521 17.1% 0.51[0.41, 0.61) ——

Total (95% CI) 100.0%  0.46[0.29, 0.62] =i

Heterogeneity: Tau®= 0.04; Chi*= 7716, df = 5 (P < 0.00001); F= 94% t i

Test for overall effect 2= 5.41 (P < 0.00001) 0 50% 100%

PET- Prevalence of abnormal PET scans (outliers excluded)
Frequency

Study or Subgroup  Frequency SE Weight IV, Random, 95% CI

Bravo 2017 036 00626 19.7% 0.36[0.24, 0.48] —

Ohira 2008 071 0093 11.9% 0.71[0.52, 0.90] s

Sogard 2018 014 00388 00% 0.14[0.06,0.22)

Sperry 2018 053 0035 27.9% 0.53[0.46, 0.60] -

Wicks 2018 054 00697 17.8% 0.54 [0.40, 0.68] —

Yokoyama 2015 051 00521 227% 0.51 [0.41, 0.61] ——

Total (95% CI) 100.0% 0.52 [0.43, 0.60] S

Heterogeneity, Tau®= 0.01; Chi*=10.32, df= 4 (P = 0.04); F= 61% : :

Testfar averall effect Z=12.19 (P < 0.00001) 0 50% 100%
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PET- Diagnosis of cardiac sarcoidosis

w/ outliers - IMHW

Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl)  Sensitivity (95% Cl)  Specificity (95% CI)
Ohira 2008 T 8 1 4 0,88 [0.47,1.00] 0.28[0.14, 0.68] — & —
Sgard 2018 g 5 16 a3 0,23 [0.18, 0.55] 0.91 [0.81, 0.97] — —&
Wicks 2018 20 812 6 061 [0.42, 077 Q43018 0.71] —— —
Yokoyama 2015 37 10 0 45  1.00[091,1.000 08269081  , , , @ . .  —P

002040808 00204086081
w/o outliers — IMHW
Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl)  Sensitivity (95% Cl)  Specificity (95% CI)
Ohira 2008 8 1 A 0,88 [0.47,1.00] 0.28[0.14, 0.68] — —
Wicks 2018 20 812 6 061 [0.42, 07F7] 0.43[0.18 0.71] — —
Yokoyarna 2015 37 10 0 45 1.00[091,1.000 08269081  , , , @ . . . —f
Qo204 068081 0020406081
TTE- prevalence of abnormal TTE
Frequency
Study or Subgroup  Frequency  SE Weight IV, Random, 95% Cl
Burstow 1989 014 0037 480%  014[0.07,021) B
Mehta 2008 008 0035 520%  0.08[0.01,015) LN
Total (95% CI) 100.0%  0.11]0.05,0.17] L
Heterogeneity, Tau®=0.00; Chi*=1.39, df=1 (P=0.24); F= 28% 'r |
0 50% 100%

Testfor overall effect 2= 3.63 (P = 0.0003)
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Quality assessment Summary of findings
Quality [Importance
RO Risk of Patients Effects
00 . sk o . . -
. Design ! . Inconsistency | Indirectness | Imprecision | Other Abnl. Nml. X
studies bias Relative | Absolute
cMRI cMRI
Frequency of abnormal cMRI (%)
27%6,
. . N o, I o ®000
11 case series [serious? [serious serious serious’ none 95% Cl N/A N/A N/A TBD
VERY LOW
23-31%
Diagnosis of cardiac sarcoidosis
. accuracy g N N s Sensitivity- 68% (95 Cl 59-76%) ° ®000
8 studies serious® [serious serious serious none Specificity- 78% (95% Cl 73-82%) ° VERY LOW TBD
Overall mortality
51 more
RR 2.54 1000
10 observational| . - S - 7/71 | 9/190 N per @000
2 <tudies serious?® [serious serious serious none (9.9%) | (2.7%) 95% Cl (from 13 VERY LOW TBD
' ' 0.38-17.16| fewer to
145 more)
Cardiac mortality
117 more
RR 9.00 1000
21 observational serious? |none serious* serious® none 7/53 2/136 95% Cl I(ofer:)m 41 000 TBD
. o, o, (]
studies (13%) | (1.5%) 1.93-41.97| more to VERY LOW
234 more)
Aborted sudden cardiac death
282 more
1000
12 observational serious® |none serious® serious® none 11/39 | 0/114 Not (?li)rm 161 ®000 TBD
studies (28%) (0%) | estimable VERY LOW
more to
438 more)
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Ventricular arrhythmias

352 more
RR 11.71 1000
313 observational serious® [none serious? serious® none 37/98 | 7/272 95% Cl (?rec:m 259 000 TBD
studies (38%) | (3.6%) y VERY LOW
2.59-52.9 [ more to
452 more)
Major adverse cardiac events (sustained VT, Ventricular Fibrillation, AICD shock, all-cause death)
HR 10.63,
95% Cl 1.4-80.78
1 observational| . L A ) ) RR 12.5 @000
3 <tudies serious® [none serious serious none 95% C1 1.35-116.18 | VERY LOW TBD
RR 8.33
95% Cl 1.18-58.51
Diastolic heart failure
499 more
1 observational serious® |none serious? serious® none 18/27 | 41/123 g;yz-g (?rec:rioloz(:i ®000 TBD
studies (67%) | (33%) > VERY LOW
1.39-2.88 | more to
499 more)
All heart failure
429 more
116 observational serious® |none serious? serious® none 15/32 3/76 R551/1.(38 (‘f)rec:rTfOZOS(i 000 TBD
studies (47%) (4%) 2 VERY LOW
3.69-38.21| more to
598 more)
Supraventricular arrhythmias
243 more
RR 3.01 1
1v observational serious® |none serious? serious® none 16/44 | 11/91 95; ?II ’()f?':)mogg 000 TBD
studies (36%) | (12%) 0 VERY LOW
1.53-5.93 | more to
399 more)
Complete heart block
112 more
1v observational serious® |none serious? serious® none 4/32 1/76 gg;-CSI ?f(:;riogg ©000 TBD
studies (12%) | (1.4%) . VERY LOW
1.10-81.72| more to
268 more)
Pulmonary hypertension
171 more
1% observational serious® |none serious* serious® none 8/32 6/76 Zi;g ?f(:;riog? ©000 TBD
studies (25%) | (8%) p VERY LOW
1.19-8.39 | more to
347 more)

Footnotes:
L All studies.

2 Many studies didn’t enroll consecutive patients; therefore, there was a risk of selection bias. Can’t eliminate confounding bias.

3 High I? statistic.

4 The question is about patients with suspected cardiac sarcoidosis, but many studies included patients with and without cardiac symptoms.
5 Low optimum information size (most studies had <200 patients) and wide confidence intervals.

& After removal of Smedema, Bravo, and Wick as outliers

" Smedema, Ohira, Patel, Patel, Kouranos, Stanton, Bravo, and Wisk.
8 Can’t eliminate confounding bias.

9 After removal of Patel as an outlier

1 Greulich and Nadel.

11 patel and Nadel.

12 Greulich.

3 patel, Greulich, and Cain.

14 Bravo, Wicks, and Nadel.
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15 patel.
16 Nadel.
7 Cain.

PET evidence profile
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Quality assessment Summary of findings
Quality |Importance
RO EA Patients Effects
° ? Design |s. ° Inconsistency | Indirectness | Imprecision | Other Abnl. Nml. )
studies bias Relative | Absolute
cMRI cMRI
Frequency of abnormal PET (%)
53% ¢
6! case series  [serious? [serious? serious? serious® none 95% ClI - - - ®000 TBD
VERY LOW
46-61%

Diagnosis of cardiac sarcoidosis
57 accuracy serious® |none serious’ serious® none Sensitivity = 80%, 95% Cl 73-86% © ®000 T8D

studies Specificity = 68%, 95% Cl 59-75% © VERY LOW
Overall mortality
1° observational serious® |none serious? serious® none - - HR 1.33 ©000 TBD

studies 95% Cl1 0.68-2.26 | VERY LOW
Major adverse cardiac events (sustained VT, Ventricular Fibrillation, AICD shock, all-cause death)

HR3.30
95% Cl 1.1-10.0
i | HR 2.29 12
410 gttijs;;\;atlona serious? |none serious? serious® none - - 95% Cl 0.7927_33 VI?R??OOW TBD
RR2.0°
95% Cl 1.26-3.17

Footnotes:

1 All studies.

2 One study didn’t enroll consecutive patients; therefore, there was a risk of selection bias. Can’t eliminate confounding bias.
3 High I? statistic.

4 The question is about patients with suspected cardiac sarcoidosis, but many studies included patients with and without cardiac symptoms.
5 Low optimum information size (most studies had <200 patients) and wide confidence intervals.

8 Eliminated Sgard as an outlier.

" Ohira, Yokoyama, Sperry, Sgard, and Wicks.

8 Can’t eliminate confounding bias.

° Sperry.

10 Bravo, Sperry, Wicks, and Sgard.

11 Bravo.

12Wicks.

Echocardiography profile
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Quality assessment

Summary of findings

Quality [ Importance
ol el Patients Effects
[X¢] . sk o . . -
X Design ! i Inconsistency | Indirectness | Imprecision | Other Abnl. | Nml. .
studies bias Relative | Absolute
TTE TTE
Frequency of abnormal echocardiography (%)
11%
2! case series  [serious? [serious® serious? serious® none 95% ClI - - - ®000 TBD
VERY LOW
5-17%
Diagnosis of cardiac sarcoidosis
16 accuracy none none serious® serious’ none Sensitivity= 25%, 95% CI 10-47% @000 TBD
study Specificity= 97%, 95% Cl 86-99% VERY LOW

Development of conduction abnormalities

360 more

. RR 2. 1
, observational[ . N S 7/12 | 17/76 o 6 | per1000 ®000
1 stud serious® [none serious’ serious none (58%) | (22%) 95% Cl | (from 76 VERY LOW TBD
\ 1.38-4.92 | moreto

597 more)
Footnotes:
1 All studies.

2 Can’t exclude confounding bias.

3 High 12 statistic.

“The question is about patients with suspected cardiac sarcoidosis, but many studies included patients with and without cardiac symptoms.
5 Low optimum information size (<200 patients) and wide confidence intervals.

6 Mehta.
" Burstow.

QUESTION #10: Should patients with sarcoidosis who are suspected of having pulmonary

hypertension undergo transthoracic echocardiography?

Search strategy

(besnier adj boeckS).tw.
(boeckS adj (disease or sarcoid)).tw.
(schaumann$ adj (disease or syndrome)).tw.

# Searches

1 exp sarcoidosis/
2 sarcoidosis/

3

4 sarcoidS.mp.
5

6

7

8 uveoparotiS.tw.
9

10

(benign$ adj lymphogranulomas).tw.
((junging or heerfordt or lofgren) adj syndrome).tw.
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sarcoidosis/ or sarcoidosis, pulmonary/ or uveoparotid fever/




11
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26
27

neurosarcoidosis.tw.

(lupus adj pernio).tw.

(idiopathic adj3 inflammat$ adj3 granulomat$).tw.
or/1-13 [all sarcoidosis]

pulmonary hypertension/

((pulmonary or lung) adj3 hypertensiS).mp.
(pulmonary adj2 (heart or vascular or arter$ or cardiac) adj2
diseaseS).mp.

(corpulmonale or cor pulmonale).mp.

15 or 16 or 17 or 18 [PH]

14 and 19 [sarcoid and PH]

exp Echocardiography/

(echocardiogra$ or echo cardiogra$S).mp.

((heart or cardi$) adj echogra$).mp.

21 or 22 or 23 [echo]

19 and 24 [PH and echo]

20 and 24 [Sarcoidosis and PH and echo]

14 and 24 [sarcoid and echo]

Flow of information

MEDLINE EMBASE OTHER
137 articles

A4

13 full text reviews

9 studies selected

Selected studies with outcomes
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Study

Definition of PH

Frequency of echo

Confirmation by right

Severity of lung disease (FVC % predicted)
(means * SDs)

suggestive of PH heart catheterization PH
No PH
Alhamad .

2010 estimated RVSP > 40 mmHg 20/96 (21%) 5/5 (100%) 56.9 +21.3 79.5+20.9
HZ%r(‘)‘éa estimated SPAP >40 mmHg 12/212 (6%) NR 88 + 24 106 + 18
Joyce estimated RV global longitudinal o

2016 peak systolic strain > -19% 41/88 (47%) NR NR NR

2'6'1“7 estimated SPAP >40 mmHg 34172 (47%) 34/34 (100%) NR NR

Maimon .

2013 estimated RV SP >40 mmHg 36/127 (28%) 1/3 (33%) 90 +20 93415
Z%?gt estimated SPAP > 50 mmHg 231211 (21%) 5/10 (50%) NR NR
Zgﬁl estimated SPAP > 35 mmHg 8/50 (16%) NR NR NR
F;gi’;' estimated sSPAP > 40 mmHg 37/313 (12%) 9/12 (75%) 79.3+26.8 96.2 +16.8
Sulica estimated RVSP of at least 40 mm 54/106 (51%) 3/5 (60%) 54424 64428

2005 Hg,

Pooled 29% N MD -16.5%
(weighted) (95% CI 20% to 39%) (95% CI -22.4% to -10.6%)
Pooled Not applicable 21% 78% ;
(unweighted) PP (95% CI 19-23%) (95% 679% to 86%) e esiinls
Median 21% 68% -16.9%

(range) (6% to 51%) (33% to 100%) (-3% to -22.6%)

NR= not reported.

Forest plots

Frequency of echo suggestive of PH

Initial
Frequency
Study or Subgroup  Frequency SE Weight IV, Random, 95% CI
Alhamad 2010 0.21 0.0416 11.1% 0.21[0.13,0.29) —
Handa 2006 006 0.0163 11.9% 0.06 [0.03, 0.09] -
Joyee 2016 0.47 0.0532 106% 0.47[0.37, 0.57) —
Liv 2017 047 00588 10.3% 0.47[0.35, 0.59) -
Maimon 2013 028 00392 11.2% 0,28 [0.20, 0.36) -
Pabst 2013 021 0028 11.6% 0.21[0.186, 0.26] -
Patel 2016 016 0.0518 106% 016 [0.06, 0.26] —
Rapti 2013 012 0.0183 11.9% 0.12[0.08, 0.16) -
Sulica 2005 051 0.0486 108% 0.51 [0.41, 0.61) —
Total (95% CI) 100.0% 0.27 [0.18, 0.37] 5
Heterageneity Tau®= 0.02; Chi*= 169.72, df= 8 (P < 0.00001); F=95% i i
Test for overall effect: £=5.55 (P < 0.00001) 0 50% 100%
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After removal of outliers

Frequency
Study or Subgroup  Frequency SE_Weight IV, Random, 95% CI
Alhamad 2010 021 0046 17.2% 0.21[013,0.29] .
Handa 2006 006 00163 0.0% 0.06 [0.03, 0.09]
Joyce 2016 047 00532 159% 0.47 [0.37, 0.57] ——
Liu 2017 047 00588 152% 0.47 [0.35, 0.59] _—
Maimon 2013 028 00398 17.3% 0.28[0.20,0.36] ==
Pabst 2013 021 0028 185% 0.21[0.16, 0.26] -
Patel 2016 016 00518 16.0% 0.16 [0.06, 0.26] —
Fapti 2013 012 00183 0.0% 012008, 016]
Sulica 2005 0.51 00486 00% 0.51 [0.41, 0.61]
Total (95% Cl) 100.0% 0.29 [0.20, 0.39] -’-
Heterogeneity: Tau®= 0.01; Chi®= 36.86, df= 5 (P < 0.00001), F= 86% t i
Test for overall effect Z= 615 (P = 0.00001) 50% 100%
Severity of lung disease among PH verus no PH
Initial
PH no PH Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Alhamad 2010 569 213 96 795 209 96 17.5% -2260(-28.57,-16.63) S
Handa 2006 88 24 212 106 18 212 199% -18.00[-22.04,-13.96) ==
Maimon 2013 a0 20 127 93 15 127 196% -3.00}7.35,1.39) =T
Rapti 2013 793 268 313 962 168 313 205% -16.90[-2040,-13.40] -
Sulica 2005 54 24 106 B4 28 106 225% -10.00[10.70,-9.30) u
Total (95% Cl) 854 854 100.0% -13.84[-19.10,-8.59] g
Heterogeneity: Tau®= 31.62; Chi*=55.21, df= 4 (P < 0.00001); F=93% 50 -255 ! 255 SU{
Testfor overall effect Z=5.16 (P < 0.00001) PH NoPH
After removal of outliers
PH noPH Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Alhamad 2010 569 2.3 96 795 209 96 21.8% -2260[28.57-16.63) —+—
Handa 2006 24 M2 106 18 212 24.8% -18.00[22.04,-13.96) -
Maiman 2013 20 127 93 15 127 0.0% -3.00-7.35,1.35)
Rapti 2013 793 268 313 962 168 313 255% -16.90[20.40,-13.40) -
Sulica 2005 24 106 64 28 106 27.9% -10.00[10.70,-9.30) "
Total (95% Cl) 21 727 100.0% -16.49[-22.42, -10.56] -
Heterageneity: Tau?= 32.72; Chi*= 4363, df= 3 (P < 0.00001); F= 93% 50 _215 ; 215 50
Test for overall effect Z=5.45 (P < 0.00001) PH NoPH
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Markov model

PH suggested
290

/

Echocardiography

\ PH not sugges

710

Sarcoidosis
patients with
suspected PH

1000

/

PH confirmed

226

Right heart catheterization

PH not confirmed

ted

64

For every 1000 sarcoidosis patients who are suspected of having PH and undergo echocardiography,

abnormalities suggestive of PH will be found in roughly 290 patients, approximately 226 of whom
will have PH confirmed by right heart catheterization.

Evidence profile
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Quality assessment

Effect Quality |Importance
e G Design R .ca Inconsistency|indirectness|imprecision Oy
studies 9 bias Y P considerations
Frequency of echocardiography suggestive of PH (%)
case 29% @000
9! ceries serious? |serious® none* serious® none (95% C120% | VERY TBD
to 39%) LOW
Confirmation of PH by right heart catheterization (%)
case 78% @000
6° ceries serious? |serious® none* serious’ none (95% 67%to | VERY TBD
86%) LOW

Initiation of anti-PH treatment (%)
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Mortality

0 . - - r - f - [ - | - | - [ - [ 78D
Exercise capacity

0 l - - rr - [ - [ - | - | - [ - [ T
Quality of life

0 . - r - r - {r - [ - /| - | - [ - [ 78D
Footnotes:

1 All studies.

2 Many were retrospective chart reviews; therefore, there was a risk of selection bias.

8 When pooled by meta-analysis, the 1> >90%; thus, the median (range) are the primary outcomes for these outcomes rather than the pooled
analyses. Also, the range is wide.

“ The questions asks about sarcoidosis patients with suspected PH, but most studies did not state whether or not PH is suspected. Did not
downgrade because difference minor.

® Four out of the nine studies are small, with <100 patients.

6 Alhamad, Liu, Maimon, Pabst, Rapti, and Sulica.

" All of the studies are small, with <100 patients.
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