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 1 
ORGANIZATIONAL LEADERSHIP AND SUPPORT  2 
 3 
This project of the American College of Rheumatology (ACR) has the broad objective of developing an 4 
evidence-based clinical practice guideline related to the treatment and management of systemic 5 
vasculitis. 6 
 7 
BACKGROUND 8 
 9 
The ACR has previously not developed guidelines for the management of systemic vasculitis.  The 10 
diagnosis, treatment, and monitoring of these diseases can be challenging given their rarity and the 11 
paucity of large, randomized clinical trials to guide therapy.  Therefore, the ACR convened the Vasculitis 12 
Guideline core leadership team to develop evidence-based guidelines for the management of systemic 13 
vasculitis.  The group was encouraged to scope broadly, without mandate to cover a specific type of 14 
vasculitis.  It was recognized that one set of guidelines could not cover the entire spectrum of vasculitic 15 
diseases, and that vasculitides not addressed in this initial effort could be covered in future guidelines. 16 

At the group’s first in-person meeting in June 2017, the Core Oversight Team, Voting Panel, and Expert 17 
Panel discussed the scope that should be covered in this initial guideline effort.  The 2012 International 18 
Chapel Hill Consensus Conference Nomenclature (1) was used as the basis for categorizing the 19 
vasculitides to be considered.  For this initial effort, the vasculitides in the major categories—large, 20 
medium, and small vessel vasculitis—were prioritized given their prevalence compared to other 21 
categories of vasculitis.  After discussion, the group members elected to focus on large and medium 22 
vessel vasculitides, due to the need for clinical guidelines for these diseases and the available evidence 23 
upon which these guidelines could be based.  24 

Using the Chapel Hill Consensus Conference nomenclature, the large vessel vasculitides covered in these 25 
guidelines are Takayasu arteritis and giant cell arteritis.  The medium vessel vasculitides covered in this 26 
guideline are Kawasaki disease and polyarteritis nodosa.  Of note, cutaneous polyarteritis nodosa and 27 
hepatitis B-related vasculitis will not be reviewed in this guideline since these two entities are included 28 
in other Chapel Hill Consensus Conference nomenclature categories (single-organ vasculitis and 29 
vasculitis associated with probable etiology, respectively).  These vasculitides, and others not discussed 30 
in this guideline, can be considered for future guideline development efforts.  31 

The Vasculitis Guideline group intends for these guidelines to be applicable to both adults and children 32 
affected by these diseases.  Thus, the group is comprised of both adult and pediatric rheumatologists, 33 
and the questions addressed in this guideline apply to both adults and children.  34 
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 35 
 36 
OBJECTIVES  37 
 38 
The objective of this project is to develop recommendations informing the use of diagnostic testing, 39 
pharmacologic treatments, and non-pharmacologic interventions for the management of large vessel 40 
vasculitis (giant cell arteritis and Takayasu arteritis) and medium vessel vasculitis (non-hepatitis-related 41 
polyarteritis nodosa and Kawasaki disease). 42 
 43 
Specifically, we aim to: 44 
 45 

1. Develop recommendations for the use of clinical, laboratory, and imaging studies that 46 
contribute to the diagnosis and can be used to monitor large and medium vessel vasculitis. 47 

2. Develop recommendations for the use of glucocorticoids, non-glucocorticoid and biologic 48 
immunosuppressive agents, and non-pharmacologic interventions for the management of large 49 
and medium vessel vasculitis based on considerations of both efficacy and safety.  50 

 51 
METHODS  52 
 53 
Identification of Studies  54 
 55 
Literature search strategies, based on PICO questions (Population/patients, Intervention, Comparator, 56 
and Outcomes; see Appendix A) will be developed by the principal investigators, systematic literature 57 
review leader, and a research librarian, with input from the Core Team. The search strategies will be 58 
peer reviewed by another medical librarian using Peer Review of Electronic Search Strategies (PRESS) 59 
(2). Searches will be performed in OVID Medline (1946 +), Embase (1974 +), the Cochrane Library, and 60 
PubMed (mid-1960s +).  61 
 62 
The search strategies will be developed using the controlled vocabulary or thesauri language for each 63 
database: Medical Subject Headings (MeSH) for OVID Medline, PubMed and Cochrane Library; and 64 
Emtree terms for Embase. Text words will also be used in OVID Medline, PubMed, and Embase, and 65 
keyword/title/abstract words in the Cochrane Library. 66 
 67 
Search Limits 68 
 69 
Only English language articles will be retrieved. 70 
 71 
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 72 
Grey Literature  73 
 74 
The websites of appropriate agencies, such as the Agency for Healthcare Research and Quality (AHRQ), 75 
will be searched for peer-reviewed reports not indexed by electronic databases.   76 
 77 
Literature Search Update 78 
 79 
Literature searches will be updated just before the voting panel meeting to ensure completeness.  80 
 81 
Inclusion/Exclusion Criteria  82 
 83 
See PICO questions (Appendix A), which outline the defined patient population, interventions, 84 
comparators and outcomes.  85 
 86 
Management of Studies and Data  87 
 88 
References and abstracts will be imported into bibliographic management software (Reference 89 
Manager) (3), duplicates removed, and exported to Distiller SR, a web-based systematic review manager 90 
(4). Screening and data abstraction forms will be created in Distiller SR. Search results will be divided 91 
among reviewers, and two reviewers will screen each title/abstract, with disagreements at the 92 
title/abstract screening stage defaulting to inclusion for full manuscript review. Following the same dual 93 
review process, disagreements at the full manuscript screening stage will be discussed and adjudicated 94 
by the literature review leadership, if necessary. 95 
 96 
Phases  97 
 98 

1. A search for randomized controlled trials and observational studies about interventions aimed 99 
at the diagnostic testing, pharmacologic treatments, and non-pharmacologic interventions for 100 
the management of large vessel vasculitis (giant cell arteritis and Takayasu arteritis) and 101 
medium vessel vasculitis (non-hepatitis-related polyarteritis nodosa and Kawasaki disease) will 102 
be performed to determine existing studies covering outcomes of interest. Subsequently, 103 
identified studies will be assessed using the RevMan (5) and GRADE Pro tools (6).  104 

2. Chosen studies will be assessed for risk of bias using modified versions of the Cochrane Risk of 105 
Bias tool (7) and the Newcastle-Ottawa Scale (8).  106 

3. Additionally, recently published systematic reviews covering outcomes of interest will also be 107 
sought and used for reference cross-checking. 108 
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 109 
GRADE Methodology  110 
 111 
GRADE methodology (9) will be used in this project to grade available evidence and facilitate 112 
development of recommendations. The certainty in the evidence (also known as ‘quality’ of evidence) 113 
will be graded as high, moderate, low or very low. The strength of recommendations will be graded as 114 
strong or conditional. The strength of recommendations will not depend solely on the certainty in the 115 
evidence, but also on patient preferences and values, and the weight between benefits and harms. A 116 
series of articles that describe the GRADE methodology can be found on the GRADE working group’s 117 
website: www.gradeworkinggroup.org.  118 
 119 
Analysis and Synthesis  120 
 121 
The literature review team will analyze and synthesize data from included studies that address the PICO 122 
questions. An evidence profile, including a GRADE Summary of Findings table, will be prepared for each 123 
PICO question using Review Manager (RevMan) (3) and GRADEprofiler (GRADEpro) software (6). The 124 
Summary of Findings table contains the benefits and harms for each outcome across studies, the 125 
assumed and corresponding risk for comparators and interventions (95% CI), the absolute risk and 126 
relative effect (95% CI), the number of participants/number of studies, and the certainty in the evidence 127 
for each critical and important outcome (i.e., high, moderate, low or very low).  128 
 129 
The evidence profile documents the overall certainty in the evidence for each critical and important 130 
outcome across studies and summarizes the rationale of the GRADE criteria for downgrading (risk of 131 
bias, inconsistency, indirectness, imprecision and publication bias), or upgrading the certainty in a body 132 
of evidence (large magnitude of effect, dose-response gradient, and all plausible confounding that 133 
would reduce a demonstrated effect).  134 
 135 
Development of Recommendation Statements  136 
 137 
PICO questions will be revised into drafted recommendation statements. Using the GRADE Evidence 138 
Profiles and Summaries of Findings tables, the voting panel, consisting of eight adult rheumatologists, 139 
four pediatric rheumatologists, and patient representatives, will consider the drafted recommendation 140 
statements in two stages. The first assessment will be done individually, and the results will be 141 
anonymous; this vote will only be used to determine where consensus might or might not already exist 142 
and develop the voting panel meeting agenda. At the face-to-face voting panel meeting, chaired by the 143 
principal investigator, the panelists will discuss the evidence in the context of their clinical experience 144 
and expertise to arrive at consensus on the final recommendations. The voting panel meeting 145 

http://www.gradeworkinggroup.org/
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discussions will be supported by the literature review leader, the GRADE expert, and selected members 146 
of the literature review team, who will attend the meeting to provide details about the evidence, as 147 
requested. Voting panel discussions and decisions will be informed by a separately convened patient 148 
panel, which will meet in the days before the voting panel meeting, to provide unique patient 149 
perspectives on the drafted recommendations based on their experiences and the available literature. 150 
 151 
PLANNED APPENDICES (AT MINIMUM)  152 
 153 
A. Final literature search strategies  154 
B. GRADE evidence profiles and summary of findings tables for each PICO question 155 
 156 
AUTHORSHIP  157 
 158 
Authorship of the guideline will include: principal investigator, Dr. Sharon Chung, as the lead author and 159 
voting panel leader; Dr. Hassan Murad, literature review leader; Drs. Gary Hoffman, Carol Langford, 160 
Mehrdad Maz, and Antoine Sreih, content experts; and Dr. Gordon Guyatt, GRADE expert. Members of 161 
the literature review team and voting panel will also be authors. The PI will determine final authorship, 162 
dependent on the efforts made by individuals throughout the guideline development process, using 163 
international authorship standards as guidance. 164 
 165 
DISCLOSURES/CONFLICTS OF INTEREST  166 
 167 
The ACR’s disclosure and COI policies for guideline development will be followed for this project. These 168 
can be found in the ACR Guideline Manual on this page of the ACR web site, under Policies & 169 
Procedures. See Appendix B for participant disclosures.  170 
 171 
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APPENDIX  A – PICO Questions 192 

 193 

TAKAYASU ARTERITIS (TAK) 194 

Definitions: 195 

A. Disease states 196 
1. Suspected disease: clinical symptoms or signs suggestive of TAK and not explained by other conditions  197 
2. Active disease: new, persistent, or worsening clinical symptoms and/or signs attributed to TAK and not related to prior damage  198 
3. Remission: absence of new or worsening clinical symptoms or signs attributed to TAK on or off immunosuppressive therapy 199 
4. Refractory: persistent active disease despite an appropriate course of immunosuppressive therapy  200 
5. Relapse: recurrence of active disease following a period of remission 201 

 202 
B. Therapy  203 

1. Pulse intravenous glucocorticoids: 204 

• Adults: methylprednisolone 500-1000 mg given intravenously for 3-5 days or equivalent 205 

• Children: methylprednisolone 30 mg/kg/day (maximum 1000 mg/day) for 3-5 days or equivalent 206 
2. High dose oral glucocorticoids:  207 

• Adults: prednisone 1 mg/kg/day (generally up to 80 mg/day) or equivalent 208 

• Children: prednisone 1-2 mg/kg/day (generally up to 60 mg/day) or equivalent 209 
3. Moderate dose oral glucocorticoids:  210 

• Adults: prednisone 0.25-0.5 mg/kg/day (generally between 10-40 mg/day) or equivalent 211 
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• Children: prednisone ~0.5 mg/kg/day (generally 10-30 mg/day) or equivalent 212 
4. Low dose oral glucocorticoids:  213 

• Adults: prednisone ≤ 10 mg/day or equivalent 214 

• Children: prednisone ≤ 0.2 mg/kg/day (maximum 10 mg/day) or equivalent 215 
5. Non-glucocorticoid immunosuppressive therapy: azathioprine (AZA), cyclophosphamide (CYC), leflunomide (LEF), methotrexate 216 

(MTX), mycophenolate mofetil/mycophenolate sulfate/mycophenolic acid (MMF)  217 
6. Biologics: TNFα inhibitors, tocilizumab  218 
7. Surgical intervention: angioplasty, stent placement, vascular bypass, or grafting 219 

 220 
C. Disease assessments 221 

1. Clinical monitoring: Assessing for clinical signs and symptoms of active disease (4 extremity blood pressure monitoring, pulse 222 
and bruit assessment, evaluation for valvular insufficiency murmurs) and obtaining clinical labs including inflammatory markers 223 

2. Inflammatory markers: Sedimentation rate, C-reactive protein 224 
3. Non-invasive imaging: CT angiogram, MR angiogram, PET, vascular ultrasound 225 
4. Invasive imaging: Conventional catheter-based angiogram 226 

 227 
D. Disease-related outcomes 228 

1. Activity as determined by the Birmingham Vasculitis Activity Score (BVAS) or study-specific disease activity assessment 229 
2. Damage as determined by the Vasculitis Damage Index (VDI) or study-specific disease damage measure 230 
3. Clinical symptoms and organ damage attributable to disease  231 
4. Relapse 232 
5. Death 233 
6. Patient-reported outcomes  234 
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i. SF36 (Short Form Health Surgery), or EQ-5D (Euroquol), or CHQ (Child Health Questionnaire) 235 
ii. If above not available: Patient Global Assessment, PROMIS, RAPID3, or MDHAQ 236 

 237 
E. Treatment-related adverse events  238 

1. Serious adverse events 239 
2. Infection 240 
3. Malignancy 241 
4. Any toxicity leading to drug discontinuation 242 

 243 
F. Surgical intervention-related adverse events 244 

1. Ischemic events 245 
2. Need for additional intervention or immunosuppression 246 
3. Complications of the intervention, such as bleeding or thrombotic events 247 
4. Infection 248 
5. Death 249 

 250 
G. Diagnostic testing-related adverse effects/events 251 

1. Non-invasive imaging-related adverse effects (if applicable):  252 
i. Adverse reaction to contrast exposure 253 

2. Invasive imaging-related adverse events: 254 
i. Adverse reaction to contrast exposure including nephrotoxicity 255 

ii. Complications of the procedure, including bleeding, thrombotic events, and ischemic events  256 
3. Adverse reaction to sedation needed to perform diagnostic testing 257 

 258 
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PICO Questions: 259 

A. Imaging, laboratory tests, and monitoring: 260 
1. In patients with TAK, what is the impact of utilizing non-invasive imaging vs. invasive imaging as a disease activity assessment tool on the 261 

development of disease-related outcomes and diagnostic testing-related adverse events? 262 
2. In patients with TAK, what is the impact of adding inflammatory markers to clinical monitoring as a disease activity assessment tool vs. 263 

clinical monitoring alone on the development of disease-related outcomes and diagnostic testing-related adverse events? 264 
3. In patients with known TAK, what is the impact of regularly scheduled non-invasive imaging (e.g., every 6 months) vs. routine clinical 265 

assessment on the development of disease-related outcomes and diagnostic testing-related adverse events? 266 
4. In patients with TAK in apparent remission, what is the impact of long-term routine clinical monitoring (e.g., every 3 months) versus no 267 

routine clinical monitoring on disease-related outcomes? 268 
 269 

B. Treatment: 270 
5. In patients with TAK with active disease, what is the impact of treatment with high-dose glucocorticoids vs. low-dose glucocorticoids on 271 

disease-related outcomes and treatment-related adverse events? 272 
6. In patients with active TAK not on immunosuppression, what is the impact of initiating treatment with pulse intravenous glucocorticoids 273 

followed by high dose oral glucocorticoids vs. high dose oral glucocorticoids alone on disease-related outcomes and treatment-related 274 
adverse events? 275 

7. UPDATED QUESTION In patients with active TAK, what is the impact of glucocorticoid + non-glucocorticoid non-biologic 276 
immunosuppressive therapy vs. glucocorticoid monotherapy on disease-related outcomes and treatment-related adverse events? 277 

8. NEW QUESTION (added during literature review) In patients with active TAK, what is the impact of tocilizumab + glucocorticoid vs. non-278 
glucocorticoid non-biologic immunosuppressive therapy + glucocorticoids on disease-related outcomes and treatment-related adverse 279 
events? 280 
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9. NEW QUESTION (added during literature review) In patients with active TAK, what is the impact of anti-TNF inhibitors + glucocorticoid 281 
vs. non-glucocorticoid non-biologic immunosuppressive therapy + glucocorticoids on disease-related outcomes and treatment-related 282 
adverse events? 283 

10. NEW QUESTION (added during literature review) In patients with active TAK, what is the impact of abatacept + glucocorticoid vs. non-284 
glucocorticoid non-biologic immunosuppressive therapy + glucocorticoids on disease-related outcomes and treatment-related adverse 285 
events? 286 

11. NEW QUESTION (added during literature review) In patients with active TAK, what is the impact of rituximab + glucocorticoid vs. non-287 
glucocorticoid non-biologic immunosuppressive therapy + glucocorticoids on disease-related outcomes and treatment-related adverse 288 
events? 289 

12. NEW QUESTION (added during literature review) In patients with active TAK, what is the impact of ustekinumab + glucocorticoid vs. non-290 
glucocorticoid non-biologic immunosuppressive therapy + glucocorticoids on disease-related outcomes and treatment-related adverse 291 
events? 292 

13. NEW QUESTION (added during literature review) In patients with active TAK, what is the impact of adding aspirin (any dose) or other 293 
anti-platelet therapy vs. not adding anti-platelet therapy on disease-related outcomes and treatment-related adverse events? 294 

14. NEW QUESTION (added during literature review) In patients with refractory TAK on glucocorticoid therapy, what is the impact of adding 295 
anti-TNF therapy vs. adding tocilizumab on disease-related outcomes and treatment-related adverse events? 296 

15. NEW QUESTION (added during literature review) In patients with TAK who achieved remission on glucocorticoids, what is the impact of 297 
low dose maintenance glucocorticoids vs. no maintenance glucocorticoids on disease-related outcomes and treatment-related adverse 298 
events? 299 

16. In patients with TAK with asymptomatic progression of a previously identified vascular lesion, what is the impact of escalating or 300 
changing immunosuppression vs. continuing current therapy on disease-related outcomes and treatment-related adverse events? 301 

17. In patients with known TAK who develop a new vascular lesion in a previously unaffected vascular territory, what is the impact of 302 
escalating or changing immunosuppression vs. continuing current therapy on disease-related outcomes and treatment-related adverse 303 
events? 304 
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18. NEW QUESTION (added during literature review) In patients with TAK in apparent clinical remission but with signs of active large vessel 305 
vascular inflammation on non-invasive imaging, what is the impact of treating with immunosuppressive therapy vs. not treating with 306 
immunosuppressive therapy on disease-related outcomes or treatment related adverse events? 307 

19. NEW QUESTION (added during literature review) In patients with TAK in apparent clinical remission but with rising inflammatory 308 
markers, what is the impact of continued clinical observation without escalation of immunosuppression versus escalating 309 
immunosuppression on disease-related outcomes, and treatment-related adverse events? 310 
 311 

C. Surgical intervention: 312 
20. In patients with known TAK and persistent limb claudication without evidence of ongoing active disease, what is the impact of surgical 313 

intervention with continued immunosuppression vs. continued immunosuppression alone on the development of disease-related 314 
outcomes, treatment-related adverse events, and surgical intervention-related adverse events? 315 

21. In patients with known TAK with worsening signs of limb/organ ischemia on immunosuppression, what is the impact of surgical 316 
intervention with escalating immunosuppression vs. escalating immunosuppression alone on the development of disease-related 317 
outcomes, treatment-related adverse events, and surgical intervention-related adverse events? 318 

22. In patients with TAK with stenosis of a cranial/cervical vessel without clinical symptoms, what is the impact of surgical intervention 319 
combined with continued immunosuppression vs. continued immunosuppression alone on disease-related outcomes, treatment-related 320 
adverse events, and surgical intervention-related adverse events? 321 

23. In patients with TAK with worsening signs of limb/organ ischemia, what is the impact of performing surgical intervention while the 322 
patient has active disease versus delaying until the disease is in remission on disease-related outcomes and surgical intervention-related 323 
adverse events? 324 

24. In patients with TAK with worsening signs of limb/organ ischemia, what is the impact of endovascular interventions (such as angioplasty 325 
or stent placement) versus vascular bypass or grafting on disease-related outcomes and surgical treatment-related adverse events? 326 
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25. NEW QUESTION (added during literature review) In patients with TAK undergoing surgical intervention, what is the impact of high dose 327 
prednisone use prior to procedure vs. not using high dose prednisone on disease-related outcomes and surgical intervention-related 328 
adverse effects? 329 

26. NEW QUESTION (added during literature review) In patients with TAK with renovascular hypertension and renal artery stenosis, what is 330 
the impact of surgical intervention vs. treating with immunosuppression on hypertension, surgical intervention-related adverse events, 331 
and treatment-related adverse events? 332 

 333 
D. Other: 334 

27. UPDATED QUESTION In patients with known TAK and known cervicocranial stenotic lesions, what is the impact of maintaining blood 335 
pressure <130/80 (or ≤ 95 percentile in children <13 years old based on NIH/CDC values) vs. permitting blood pressure to remain above 336 
these levels on disease-related outcomes and treatment-related adverse events? 337 
 338 
   339 

GIANT CELL ARTERITIS (GCA) 340 

Definitions: 341 
 342 

A. Disease states 343 
1. Suspected disease: clinical signs and/or symptoms suggestive of GCA and not explained by other conditions  344 
2. Active disease: new, persistent, or worsening clinical signs and/or symptoms attributed to GCA and not related to prior damage  345 
3. Manifestations of cranial ischemia: visual loss, amaurosis fugax, and other signs and/or symptoms of impending visual loss 346 
4. Severe disease: vascular involvement threatening organ function (e.g., visual loss, large vessel stenosis leading to limb ischemia, 347 

aortic aneurysm, and stroke)  348 
5. Remission: absence of clinical signs or symptoms attributed to GCA on or off of immunosuppressive therapy  349 
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6. Relapse: recurrence of active disease following a period of remission 350 
 351 

B. Therapy 352 
1. Pulse intravenous glucocorticoids: methylprednisolone 500-1000 mg given intravenous daily for 3-5 days, or equivalent  353 
2. High dose oral glucocorticoids: prednisone 1 mg/kg up to 80 mg daily or equivalent 354 
3. Moderate dose oral glucocorticoids: prednisone 0.5 mg/kg/day (generally between 10-40 mg/day in adults) or equivalent 355 
4. Low dose oral glucocorticoids: prednisone ≤ 10 mg daily or equivalent 356 
5. Non-glucocorticoid immunosuppressive therapy: azathioprine (AZA), leflunomide (LEF), methotrexate (MTX) 357 
6. Biologics: tocilizumab, abatacept 358 
7. Surgical intervention: angioplasty, stent placement, vascular bypass, or grafting 359 

 360 
C. Disease assessments  361 

1. Clinical monitoring: Assessing for clinical signs and symptoms of active disease, obtaining 4 extremity blood pressures, and 362 
obtaining clinical labs including inflammatory markers  363 

2. Inflammatory markers: Sedimentation rate (ESR), C-reactive protein (CRP) 364 
3. Non-invasive imaging: CT angiogram, MR angiogram, PET scan, vascular ultrasound, MRI of temporal and scalp arteries 365 
4. Invasive imaging: Conventional catheter-based angiogram 366 

 367 
D. Disease-related outcomes 368 

1. Activity as determined by the Birmingham Vasculitis Activity Score (BVAS) or study-specific disease activity assessment 369 
2. Damage as determined by the Vasculitis Damage Index (VDI) or study-specific disease damage measure 370 
3. Clinical symptoms and organ damage attributable to disease  371 
4. Relapse 372 
5. Death 373 
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6. Patient-Reported Outcomes  374 
i. SF36 or EQ-5D 375 

ii. If above not available: Patient Global Assessment, PROMIS, RAPID3, or MDHAQ 376 
 377 

E. Treatment-related adverse events  378 
1. Serious adverse events 379 
2. Infection 380 
3. Malignancy 381 
4. Any toxicity leading to drug discontinuation 382 

 383 
F. Surgical intervention-related adverse events 384 

1. Ischemic events 385 
2. Need for additional intervention or immunosuppression 386 
3. Complications of intervention, such as bleeding, thrombotic events, and ischemic events 387 
4. Infection 388 
5. Death 389 

 390 
G. Diagnostic testing-related adverse events 391 

1. Non-invasive imaging-related adverse effects (if applicable):  392 
i. Adverse reaction to contrast exposure including nephrotoxicity 393 

2. Invasive imaging-related adverse events: 394 
i. Adverse reaction to contrast exposure including nephrotoxicity 395 

ii. Complications of the procedure, such as bleeding, thrombotic events, and ischemic events 396 
3. Tissue biopsy adverse effects 397 
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i. Pain 398 
ii. Scarring 399 

iii. Injury to tissue biopsied 400 
 401 
PICO Questions: 402 
 403 
A. Diagnosis, biopsy and imaging: 404 

1. In patients with suspected GCA, what is the impact of unilateral versus bilateral temporal artery biopsy on diagnostic accuracy, disease-405 
related outcomes, and tissue biopsy-related adverse events?  406 

2. In patients with suspected GCA, what is the impact of a short segment temporal artery biopsy (less than 1 cm) versus a longer biopsy 407 
(greater than 1cm) on diagnostic accuracy, disease-related outcomes, and tissue biopsy-related adverse events? 408 

3. In patients with suspected GCA, what is the impact of obtaining the temporal artery biopsy within two weeks of starting oral 409 
glucocorticoids versus after two weeks of initiating glucocorticoids on diagnostic accuracy, disease-related outcomes, treatment-related 410 
adverse events, and tissue biopsy-related adverse events? 411 

4. In patients with suspected GCA, what is the impact of utilizing temporal artery ultrasound versus temporal artery biopsy on diagnostic 412 
accuracy, disease-related outcomes, and tissue biopsy related-adverse events? 413 

5. In patients with suspected GCA, what is the impact of temporal artery MRI versus temporal artery biopsy on diagnostic accuracy, 414 
disease-related outcomes, diagnostic testing-related adverse events, and tissue biopsy-related adverse events? 415 

6. In patients with suspected GCA, what is the impact of imaging the large vessels versus clinical assessment alone on diagnostic accuracy, 416 
disease-related outcomes, and diagnostic testing-related complications?  417 

7. In patients with suspected GCA and a negative temporal artery biopsy, what is the impact of large vessel imaging versus clinical 418 
assessment alone on diagnostic accuracy, disease-related outcomes, and diagnostic-tested related adverse events?  419 

8. In patients with suspected GCA what is impact of diagnostic confirmation by temporal artery biopsy versus clinical diagnosis alone on 420 
sustaining a diagnosis of GCA after one year of management and tissue biopsy-related adverse events? 421 
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9. In patients with GCA, what is the impact of routine monitoring (such as every 6-12 months) with non-invasive vascular imaging versus 422 
not performing routine monitoring with non-invasive vascular imaging on disease-related outcomes and diagnostic testing-related 423 
adverse events? 424 

10. In patients with GCA in apparent remission off of immunosuppressive therapy what is the impact of long-term routine clinical monitoring 425 
(such as every 3-6 months) versus no routine clinical monitoring on disease-related outcomes?  426 

 427 
B. Medical treatment: 428 

11. In patients with newly-diagnosed GCA without manifestations of cranial ischemia, what is the impact of pulse IV glucocorticoids versus 429 
high dose oral glucocorticoids on cumulative glucocorticoid dose, disease-related outcomes, and treatment-related adverse events? 430 

12. In patients with newly-diagnosed GCA with manifestations of cranial ischemia, what is the impact of treatment with pulse IV 431 
glucocorticoids versus high dose oral glucocorticoids on, cumulative glucocorticoid dose, disease-related outcomes, and treatment-432 
related adverse events? 433 

13. In patients with newly-diagnosed GCA, what is the impact of using daily aspirin (81 to 325 mg) versus not using aspirin on disease-related 434 
outcomes and treatment-related adverse events?   435 

14. In patients with newly-diagnosed GCA without cranial ischemic manifestations, what is the impact of initial high dose oral 436 
glucocorticoids versus moderate dose oral glucocorticoids on disease-related outcomes, cumulative glucocorticoid dose, and treatment-437 
related adverse events? 438 

15. In patients with newly-diagnosed GCA, what is the impact of oral glucocorticoids with non-glucocorticoid immunosuppressive therapy 439 
versus oral glucocorticoids alone on cumulative glucocorticoid dose, disease-related outcomes,  and treatment-related adverse events?   440 

16. In patients with newly-diagnosed GCA, what is the impact of oral glucocorticoids with tocilizumab versus oral glucocorticoids alone on 441 
cumulative glucocorticoid dose, disease-related outcomes, and treatment-related adverse events? 442 

17. In patients with newly-diagnosed GCA, what is the impact of oral glucocorticoids with abatacept versus oral glucocorticoids alone on 443 
cumulative glucocorticoid dose, disease-related outcomes, and treatment-related adverse events? 444 
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18. In patients with newly-diagnosed GCA, what is the impact of alternate day oral glucocorticoids versus daily oral glucocorticoids on 445 
cumulative glucocorticoid dose, disease-related outcomes, and treatment-related adverse events?  446 

19. In patients with newly diagnosed GCA, what is the impact of statin use versus not using a statin on cardiovascular events, disease-related 447 
outcomes, and treatment-related adverse events? 448 

20. In patients with GCA on glucocorticoids, what is the impact of tapering glucocorticoids off by 6 months versus tapering glucocorticoids 449 
off over a period longer than 6 months on cumulative glucocorticoid dose, disease-related outcomes, and treatment-related adverse 450 
events? 451 

21. In patients with GCA with extra-cranial large vessel involvement, what is the impact of oral glucocorticoids with a non-glucocorticoid 452 
immunosuppressive agent versus oral glucocorticoids alone on cumulative glucocorticoid dose, disease-related outcomes, and 453 
treatment-related adverse events? 454 

22. In patients with GCA who are in remission off of glucocorticoids and on non-glucocorticoid immunosuppressive therapy for 1 year, what 455 
is the effect of discontinuing non-glucocorticoid immunosuppressive therapy versus continuing non-glucocorticoid immunosuppressive 456 
therapy on disease-related outcomes and treatment-related adverse events? 457 

23. In asymptomatic patients with GCA who have rising inflammatory markers, what is the impact of continued clinical observation without 458 
escalation of immunosuppression versus escalating immunosuppression on disease-related outcomes, and treatment-related adverse 459 
events? 460 

 461 
C. Surgical interventions: 462 

24. In patients with GCA with severe disease, what is the impact of surgical intervention with immunosuppression versus 463 
immunosuppression alone on disease-related outcomes, treatment-related adverse events, and surgical intervention-related adverse 464 
events?  465 

25. In patients with GCA and severe disease, what is the impact of performing surgical intervention while the patient has active disease 466 
versus delaying until the disease is in remission on disease-related outcomes and surgical intervention-related adverse events? 467 

 468 
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26. In patients with GCA with severe disease, what is the impact of endovascular interventions (such as angioplasty or stent placement) 469 
versus vascular bypass or grafting on disease-related outcomes and surgical treatment-related adverse events? 470 

27. NEW QUESTION (added during literature review) In patients with GCA undergoing surgical intervention, what is the impact of high dose 471 
prednisone use prior to procedure vs. not using high dose prednisone on disease-related outcomes and surgical intervention-related 472 
adverse effects?  473 

 474 

 475 

POLYARTERITIS NODOSA (PAN) 476 
 477 
Definitions: 478 
 479 
A. Disease states 480 

1. Suspected disease: clinical signs and/or symptoms suggestive of PAN and not explained by other conditions  481 
2. Active disease: new, persistent, or worsening clinical signs and/or symptoms attributed to PAN and not related to prior damage  482 
3. Severe disease: vasculitis with life/organ-threatening manifestations  (e.g., renal disease, mononeuritis multiplex, muscle disease, 483 

mesenteric ischemia, coronary involvement, limb/digit ischemia) 484 
4. Non-severe disease: vasculitis without life/organ-threatening manifestations (e.g. mild systemic symptoms, uncomplicated 485 

cutaneous disease, mild inflammatory arthritis) 486 
5. Remission: absence of clinical signs or symptoms attributed to PAN on or off of immunosuppressive therapy  487 
6. Refractory: persistent active disease despite an appropriate course of immunosuppressive therapy  488 
7. Relapse: recurrence of active disease following a period of remission 489 

 490 
B. Therapy 491 
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1. Pulse intravenous glucocorticoids: 492 
i. Adults: methylprednisolone 500-1000 mg given intravenously for 3-5 days or equivalent 493 

ii. Children: methylprednisolone 30 mg/kg/day (maximum 1000 mg/day) for 3-5 days or equivalent 494 
2. High dose oral glucocorticoids:  495 

i. Adults: prednisone 1 mg/kg/day (generally up to 80 mg/day) or equivalent 496 
ii. Children: prednisone 1-2 mg/kg/day (generally up to 60 mg/day) or equivalent 497 

3. Moderate dose oral glucocorticoids:  498 
i. Adults: prednisone 0.25-0.5 mg/kg/day (generally between 10-40 mg/day) or equivalent 499 

ii. Children: prednisone ~0.5 mg/kg/day (generally 10-30 mg/day) or equivalent 500 
4. Low dose oral glucocorticoids:  501 

i. Adults: prednisone ≤ 10 mg/day or equivalent 502 
ii. Children: prednisone ≤ 0.2 mg/kg/day (maximum 10 mg/day) or equivalent 503 

5. Non-glucocorticoid immunosuppressive therapy: Azathioprine (AZA), cyclophosphamide (CYC), leflunomide (LEF), methotrexate 504 
(MTX), mycophenolate mofetil/mycophenolate sulfate/mycophenolic acid (MMF) 505 

 506 
C. Disease assessments  507 

1. Clinical monitoring: Assessing for clinical signs and symptoms of active disease and obtaining clinical labs including inflammatory 508 
markers  509 

2. Inflammatory markers: Sedimentation rate (ESR), C-reactive protein (CRP) 510 
3. Non-invasive imaging: CT angiogram, MR angiogram,  511 
4. Invasive imaging: Conventional catheter-based angiogram 512 

 513 
D. Disease-related outcomes 514 

1. Activity as determined by the Birmingham Vasculitis Activity Score (BVAS) or study-specific disease activity assessment 515 
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2. Damage as determined by the Vasculitis Damage Index (VDI) or study-specific disease damage measure 516 
3. Clinical symptoms and organ damage attributable to disease  517 
4. Relapse 518 
5. Death 519 
6. Patient-Reported Outcomes  520 

i. SF36 (Short Form Health Survey), EQ-5D (Euroqol), or CHQ (Child Health Questionnaire)  521 
ii. If above not available: Patient Global Assessment, PROMIS, RAPID3, or MDHAQ 522 

 523 
E. Treatment-related adverse events  524 

1. Serious adverse events 525 
2. Infection 526 
3. Malignancy 527 
4. Any toxicity leading to drug/treatment discontinuation 528 

 529 
F. Diagnostic testing-related adverse events 530 

1. Non-invasive imaging-related adverse effects:  531 
i. Adverse reaction to contrast exposure  532 

2. Invasive imaging-related adverse events: 533 
i. Adverse reaction to contrast exposure including nephrotoxicity 534 

ii. Complications of the procedure, such as bleeding, thrombotic events, and ischemic events 535 
3. Tissue biopsy adverse effects 536 

i. Pain 537 
ii. Scarring 538 

iii. Injury to tissue biopsied 539 
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4. EMG/NCS related harmful effects 540 
i. Adverse reaction to testing procedure 541 

5. Adverse reaction to sedation needed to perform diagnostic testing 542 
 543 
PICO Questions: 544 
 545 
A. Diagnosis: 546 

1. In patients with suspected PAN with and without gastrointestinal symptoms, what is the impact of non-invasive vascular imaging vs. 547 
conventional catheter-based imaging on diagnostic accuracy, disease-related outcomes, and diagnostic testing-related adverse events? 548 

2. In patients with suspected cutaneous or systemic PAN involving the skin, what is the impact of a deep skin biopsy vs. skin punch biopsy 549 
on diagnostic accuracy, disease-related outcomes, and diagnostic testing-related adverse events? 550 

3. In patients with suspected PAN and peripheral neuropathy (motor and/or sensory), what is the impact of nerve and muscle biopsy vs. 551 
nerve biopsy alone on diagnostic accuracy, disease-related outcomes, and diagnostic testing-related adverse events? 552 

 553 
B. Treatment: 554 

4. In patients with newly-diagnosed PAN with active and severe disease, what is the impact of pulse intravenous glucocorticoids compared 555 
to high dose oral glucocorticoids disease-related outcomes and treatment-related adverse events? 556 

5. In patients with newly-diagnosed PAN with active and severe disease, what is the impact of cyclophosphamide with high dose 557 
glucocorticoids vs. high dose glucocorticoids alone on disease-related outcomes and treatment-related adverse events? 558 

6. In patients with newly-diagnosed PAN with active and severe disease, what is the impact of cyclophosphamide vs. other non-559 
glucocorticoid immunosuppressive therapy on disease-related outcomes and treatment-related adverse events?  560 

7. In patients with newly-diagnosed PAN with active and severe disease, what is the impact of plasmapheresis combined with 561 
cyclophosphamide and glucocorticoids vs. cyclophosphamide and glucocorticoids alone on disease-related outcomes and treatment-562 
related adverse events? 563 
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8. In patients with newly-diagnosed PAN with active and severe disease, what is the impact of using non-glucocorticoid 564 
immunosuppressive therapy (excluding cyclophosphamide) with glucocorticoids vs. glucocorticoids alone on disease-related outcomes 565 
and treatment-related adverse events? 566 

9. In patients with newly-diagnosed PAN who has achieved remission with cyclophosphamide, what is the impact of transitioning to 567 
another non-glucocorticoid immunosuppressive agent vs. continuing with cyclophosphamide on disease-related outcomes and 568 
treatment-related adverse events? 569 

10. In patients with newly-diagnosed PAN with active disease and severe manifestations, what is the impact of cyclophosphamide vs. 570 
rituximab on disease-related outcomes and treatment-related adverse events?  571 

11. In patients with newly-diagnosed PAN in remission after remission induction therapy, what is the impact of a rapid taper of 572 
glucocorticoids (<6 months) vs. a slow taper (≥ 6 months) on disease-related outcomes and treatment-related adverse events?   573 

12. In patients with newly diagnosed PAN with active and non-severe disease, what is the impact of adding of non-glucocorticoid 574 
immunosuppressive therapy to glucocorticoids vs. using glucocorticoids alone on disease-related outcomes and treatment-related 575 
adverse events?  576 

13. In patients with PAN in remission on non-glucocorticoid immunosuppressive therapy, what is the impact of discontinuation of non-577 
glucocorticoid immunosuppressive therapy after 18 months vs. continued treatment on disease-related outcomes and treatment-578 
related adverse events? 579 

14. In patients with PAN who has nerve and/or muscle involvement, what is the impact of physical therapy vs. no physical therapy on 580 
disease-related outcomes? 581 

15. In patients with PAN with refractory disease on glucocorticoids alone, what is the impact of adding of cyclophosphamide vs. increasing 582 
the glucocorticoid dose alone on disease-related outcomes and treatment-related adverse events? 583 

16. In patients with PAN with refractory disease on glucocorticoids and cyclophosphamide, what is the impact of adding plasmapheresis vs. 584 
increasing immunosuppression on disease-related outcomes and treatment-related adverse events? 585 
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17. UPDATED QUESTION In patients with PAN with refractory disease on glucocorticoids and non-glucocorticoid immunosuppressive therapy 586 
(excluding cyclophosphamide), what is the impact of switching to cyclophosphamide vs. increasing glucocorticoid dose alone on disease-587 
related outcomes and treatment-related adverse events? 588 

18. NEW QUESTION (added during literature review) In patients with PAN and Adenosine Deaminase 2 deficiency what is the impact of TNF-589 
alpha inhibitors (e.g., infliximab, etanercept, adalimumab) versus glucocorticoids alone on disease-related outcomes and treatment-590 
related adverse events? 591 
 592 

C. Monitoring: 593 
19. In patients with a history of severe PAN who is clinically asymptomatic but has newly elevated inflammatory markers without a clear 594 

etiology, what is the impact of vascular imaging (both invasive and non-invasive) vs. clinical assessment alone on disease-related 595 
outcomes and diagnostic testing-related adverse events? 596 

20. In patients with a history of severe PAN who is clinically asymptomatic, what is the impact of routine vascular imaging (both invasive and 597 
non-invasive) every 6 months vs. vascular imaging only prompted by clinical symptoms/signs on disease-related outcomes and 598 
diagnostic testing-related adverse events?  599 

21. In patients with a history of peripheral motor neuropathy secondary to PAN, what is the effect of routine EMG/NCS every 6 months vs. 600 
routine neurologic exam alone on disease-related outcomes and treatment-related adverse events? 601 

 602 

KAWASAKI DISEASE (KD) 603 

 604 

Definitions: 605 
 606 
A. Disease states 607 
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1. KD: Fever lasting at least five days without any other explanation combined with at least four of the five principal clinical findings 608 
below. The diagnosis may be made with only 4 days of fever if > 4 principal clinical findings are present. Principal clinical findings: 609 

i. Bilateral bulbar conjunctival injection 610 
ii. Oral mucous membrane changes, including injected or fissured lips, injected pharynx, or strawberry tongue 611 

iii. Peripheral extremity changes, including erythema of palms or soles, edema of hands or feet (acute phase), and periungual 612 
desquamation (convalescent phase) 613 

iv. Polymorphous rash 614 
v. Cervical lymphadenopathy (at least one lymph node >1.5 cm in diameter) 615 

2. Incomplete KD: Defined according to the algorithm in Newburger JW et al. Circulation 2004 Oct 26;110(17):2747-71 and McCrindle 616 
et al. Circulation 2017 Apr 25;135(17):e927-e999. More specifically, any infant or child with prolonged unexplained fever, fewer than 617 
4 of the principal clinical findings of KD (see above), and compatible laboratory studies (elevated ESR/CRP, elevated transaminases, 618 
UA with leukocyte esterase negative WBC) or echocardiographic findings (coronary artery dilatation). 619 

3. KD with high risk scores: child with KD at high risk of inadequate response to IVIG therapy based on risk-scoring systems such as the 620 
Kobayashi score (Kobayashi T et al., Circulation 2006; 113: 2606–2612) , Egami score (Egami K et al., J Pediatr. 2006;149:237–240), 621 
Sano score (Sano T et al. , Eur J Pediatr. 2007;166:131–137), or Harada score (Harada K.,  Acta Paediatr Jpn. 1991;33:805–810). 622 

4. Acute phase KD: initial febrile phase of KD 623 
5. Resolved KD: previously diagnosed KD with resolution of fevers and principal clinical findings, normalization of inflammatory 624 

markers, and stable coronary artery aneurysms if present 625 
 626 
B. Therapy 627 

1. Intravenous immunoglobulin (IVIG): 2g/kg administered as a single dose 628 
2. Aspirin:  629 

i. Low dose aspirin: 3-5 mg/kg/day 630 
ii. Moderate dose aspirin: 30-50 mg/kg/day 631 
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iii. High dose aspirin 80-100 mg/kg/day 632 
3. Glucocorticoids: 633 

i. Pulse-dose glucocorticoids: methylprednisolone 30 mg/kg IV daily for 1-3 days, or equivalent 634 
ii. Oral glucocorticoids: prednisone 2 mg/kg daily for 5-10 days followed by ~25% reduction every 5-7 days, or equivalent 635 

4. Non-glucocorticoid immunosuppressive therapy: cyclophosphamide, cyclosporine, TNF inhibitors, anakinra 636 
5. Anti-coagulation therapy: warfarin, heparin, low molecular weight heparin 637 
6. Anti-platelet therapy: aspirin, clopidogrel, dipyridamole 638 

 639 
C. Disease assessments  640 

1. Clinical monitoring: Assessing for clinical signs and symptoms of active disease including fever and obtaining clinical labs 641 
including inflammatory markers 642 

2. Imaging: echocardiogram  643 
 644 
D. Disease-related outcomes 645 

1. Clinical symptoms and organ damage attributable to disease, including coronary artery aneurysms and myocardial infarction  646 
2. Relapse 647 
3. Death 648 
4. Patient-Reported Outcomes  649 

i. SF36, (Short Form Health Survey), EQ-5D (Euroqol), or CHQ (Child Health Questionnaire) 650 
ii. If above not available: Patient Global Assessment, PROMIS, RAPID3, or MDHAQ 651 

 652 
E. Treatment-related adverse events  653 

1. Serious adverse events 654 
2. Infection 655 
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3. Malignancy 656 
4. Any toxicity leading to drug/treatment discontinuation 657 

 658 
F. Diagnostic testing-related adverse events 659 

1. Adverse events related to sedation needed for diagnostic testing 660 
2. Non-invasive imaging-related adverse events (if applicable): 661 

i. Adverse events related to contrast exposure including nephrotoxicity 662 
 663 
PICO Questions:  664 
 665 
A. Treatment: 666 

1. In children with incomplete KD with unexplained fever ≥7 days, what is the impact of treatment with IVIG therapy before day 10 vs. after 667 
day 10 on the development of disease-related outcomes and treatment-related adverse events? 668 

2. In children with acute KD and features of macrophage activation syndrome (MAS), what is the impact of treatment with IVIG with 669 
glucocorticoids or anakinra vs. IVIG alone on the development of disease-related outcomes, treatment-related adverse events, and 670 
persistence of MAS? 671 

3. In children with acute KD, what is the impact of initial treatment with glucocorticoids vs. IVIG on the development of disease-related 672 
outcomes and treatment-related adverse events? 673 

4. In children with acute KD with high risk scores, what is the impact of initial treatment with IVIG and glucocorticoids vs. IVIG alone on the 674 
development of disease-related outcomes and treatment-related adverse events? 675 

5. In children with acute KD with high risk scores, what is the impact of initial therapy with IVIG and other non-glucocorticoid 676 
immunosuppressive agents vs. IVIG alone on the development of disease-related outcomes and treatment-related adverse events? 677 

6. In children with acute KD, what is the impact of treatment with any dose of aspirin vs. no aspirin on the development of disease-related 678 
outcomes and treatment-related adverse events? 679 
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7. In children with acute KD, what is the impact of initial treatment with high-dose or moderate dose aspirin vs. low-dose aspirin on the 680 
development of disease-related outcomes and treatment-related adverse events? 681 

8. In children with KD and coronary artery aneurysms, what is the impact of treatment with anti-coagulation vs. no anti-coagulation on the 682 
development of disease-related outcomes and treatment-related adverse events? 683 

9. In children with KD and coronary artery aneurysms, what is the impact of treatment with anti-platelet agents besides aspirin vs. low 684 
dose aspirin on the development of disease-related outcomes and adverse effects of anti-platelet therapy? 685 

10. In children with acute KD and persistent fevers after initial treatment with IVIG, what is the impact of treatment with glucocorticoids vs. 686 
another course of IVIG on the development of disease-related outcomes and treatment-related adverse events?  687 

11. In children with acute KD and persistent fevers after initial treatment with IVIG, what is the impact of treatment with glucocorticoids in 688 
combination with non-glucocorticoid immunosuppressive therapy vs. treatment with glucocorticoids alone on the development of 689 
disease-related outcomes and treatment-related adverse events? 690 

12. In children on treatment for acute KD with resolution of fevers, what is the impact of continued daily monitoring for fevers for 2 weeks 691 
vs. no monitoring for fevers on the development of disease-related outcomes?   692 

13. In children with KD and arthritis that persists after IVIG treatment, what is the impact of treatment with NSAIDs vs. no NSAIDS on the 693 
persistence of arthritis, development of disease-related outcomes, and development of treatment-related adverse events? 694 

 695 
B. Additional diagnostic testing: 696 

1. In children with suspected incomplete KD and fever for over 7 days, what is the impact of obtaining an echocardiogram before day 10 of 697 
fever vs. not obtaining an echocardiogram on diagnostic accuracy of KD, development of disease-related outcomes, and development of 698 
treatment-related adverse events?  699 

2. In children with unexplained shock physiology, what is the impact of obtaining an echocardiogram vs. not obtaining an echocardiogram 700 
on the diagnostic accuracy of KD, development of disease-related outcomes, and development of treatment-related adverse events? 701 
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3. In children with fever and unexplained macrophage activation syndrome, what is the impact of obtaining an echocardiogram vs. not 702 
obtaining an echocardiogram on diagnostic accuracy of KD, development of disease-related outcomes, and development of treatment-703 
related adverse events? 704 

 705 
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