[bookmark: _Hlk34809256]Appendix 1: PICO questions with associated search strategy and flow diagram. 
PICO Question 1A:
Among patients with IPC for known or suspected malignant pleural effusions, does the frequency of drainage affect time to successful removal of IPC?
Search Strategy: 
(((((("pleurodesis"[MeSH Terms] OR "pleurodesis"[All Fields]) OR Remove[All Fields] OR Removal[All Fields] OR Discontinue[All Fields] OR Success[All Fields] OR Successful[All Fields])) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND ("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))
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E-Figure 1: PRISMA flow diagram of study selection for PICO 1A





PICO Question 1B:
Among patients with IPC for known or suspected malignant pleural effusions, does the frequency of drainage affect rate of successful removal of IPC?
Search Strategy: 
(((((("pleurodesis"[MeSH Terms] OR "pleurodesis"[All Fields]) OR Remove[All Fields] OR Removal[All Fields] OR Discontinue[All Fields] OR Success[All Fields] OR Successful[All Fields])) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND ("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))
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E-Figure 2: PRISMA flow diagram of study selection for PICO 1B





PICO Question 1C:
Among patients with IPC for known or suspected malignant pleural effusions, does the frequency of drainage affect patient’s dyspnea and/or quality of life?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])) AND (("dyspnoea"[All Fields] OR "dyspnea"[MeSH Terms] OR "dyspnea"[All Fields]) OR ("dyspnea"[MeSH Terms] OR "dyspnea"[All Fields] OR ("shortness"[All Fields] AND "breath"[All Fields]) OR "shortness of breath"[All Fields]) OR BORG[All Fields] OR "medical research Council"[All Fields] OR SF-6D[All Fields] OR "Short-Form Six-Dimension"[All Fields] OR "Quality of Life"[All Fields] OR ("walk test"[MeSH Terms] OR ("walk"[All Fields] AND "test"[All Fields]) OR "walk test"[All Fields]) OR ("diagnosis"[Subheading] OR "diagnosis"[All Fields] OR "symptoms"[All Fields] OR "diagnosis"[MeSH Terms] OR "symptoms"[All Fields]) OR Outcome[All Fields] OR ("pain"[MeSH Terms] OR "pain"[All Fields]) OR ("death"[MeSH Terms] OR "death"[All Fields]) OR Performance[All Fields] OR ("karnofsky performance status"[MeSH Terms] OR ("karnofsky"[All Fields] AND "performance"[All Fields] AND "status"[All Fields]) OR "karnofsky performance status"[All Fields] OR "karnofsky"[All Fields]) OR ("health"[MeSH Terms] OR "health"[All Fields] OR "well"[All Fields] OR "well being"[All Fields]) OR ("fatigue"[MeSH Terms] OR "fatigue"[All Fields]) OR "ECOG"[All Fields] OR "Eastern Cooperative Oncology Group"[All Fields])
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E-Figure 3: PRISMA flow diagram of study selection for PICO 1C


PICO Question 1D:
Among patients with IPC for known or suspected malignant pleural effusions, does the frequency of drainage affect rate of catheter obstruction?
Search Strategy:
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])) AND (Obstruction[All Fields] OR "occlusion"[All Fields] OR Complication[All Fields] OR Malfunction[All Fields] OR "dysfunction"[All Fields] OR Blockage[All Fields])
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E-Figure 4: PRISMA flow diagram of study selection for PICO 1D





PICO Question 1E:
Among patients with IPC for known or suspected malignant pleural effusions and documentation of trapped lung, does the frequency of drainage affect patient’s dyspnea and/or quality of life?
Search Strategy: 
(((((("Trapped lung"[All Fields] OR "Lung Entrapment"[All Fields] OR "Lung Collapse"[All Fields] OR (("pneumothorax"[MeSH Terms] OR "pneumothorax"[All Fields]) AND ex-vacuo[All Fields]))) AND (("dyspnoea"[All Fields] OR "dyspnea"[MeSH Terms] OR "dyspnea"[All Fields]) OR ("dyspnea"[MeSH Terms] OR "dyspnea"[All Fields] OR ("shortness"[All Fields] AND "breath"[All Fields]) OR "shortness of breath"[All Fields]) OR BORG[All Fields] OR "medical research Council"[All Fields] OR SF-6D[All Fields] OR "Short-Form Six-Dimension"[All Fields] OR "Quality of Life"[All Fields] OR ("walk test"[MeSH Terms] OR ("walk"[All Fields] AND "test"[All Fields]) OR "walk test"[All Fields]) OR ("diagnosis"[Subheading] OR "diagnosis"[All Fields] OR "symptoms"[All Fields] OR "diagnosis"[MeSH Terms] OR "symptoms"[All Fields]) OR Outcome[All Fields] OR ("pain"[MeSH Terms] OR "pain"[All Fields]) OR ("death"[MeSH Terms] OR "death"[All Fields]) OR Performance[All Fields] OR ("karnofsky performance status"[MeSH Terms] OR ("karnofsky"[All Fields] AND "performance"[All Fields] AND "status"[All Fields]) OR "karnofsky performance status"[All Fields] OR "karnofsky"[All Fields]) OR ("health"[MeSH Terms] OR "health"[All Fields] OR "well"[All Fields] OR "well being"[All Fields]) OR ("fatigue"[MeSH Terms] OR "fatigue"[All Fields]) OR "ECOG"[All Fields] OR "Eastern Cooperative Oncology Group"[All Fields])) AND ("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])
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E-Figure 5: PRISMA flow diagram of study selection for PICO 1E



PICO Question 1F:
Among patients with IPC for known or suspected malignant pleural effusions and documentation of trapped lung, does the frequency of drainage affect rate of successful removal of IPC?
Search Strategy: 
(((((((("pleurodesis"[MeSH Terms] OR "pleurodesis"[All Fields]) OR Remove[All Fields] OR Removal[All Fields] OR Discontinue[All Fields] OR Success[All Fields] OR Successful[All Fields])) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND ("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]))))) AND ("Trapped lung"[All Fields] OR "Lung Entrapment"[All Fields] OR "Lung Collapse"[All Fields] OR (("pneumothorax"[MeSH Terms] OR "pneumothorax"[All Fields]) AND ex-vacuo[All Fields]))
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E-Figure 6: PRISMA flow diagram of study selection for PICO 1F





PICO Question 1G:
Among patients with IPC for known or suspected malignant pleural effusions, is a symptom-prompted drainage regimen equivalent to regular scheduled drainage with regards to time to successful removal of the IPC?
Search Strategy:
(((((((("pleurodesis"[MeSH Terms] OR "pleurodesis"[All Fields]) OR Remove[All Fields] OR Removal[All Fields] OR Discontinue[All Fields] OR Success[All Fields] OR Successful[All Fields])) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND ("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]))))) AND (Symptom[All Fields] OR ("dyspnoea"[All Fields] OR "dyspnea"[MeSH Terms] OR "dyspnea"[All Fields])) 
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E-Figure 7: PRISMA flow diagram of study selection for PICO 1G




PICO Question 1H:
Among patients with IPC for known or suspected malignant pleural effusions, is a symptom-prompted drainage regimen equivalent to regular scheduled drainage with regards to dyspnea and/or quality of life?
Search Strategy:
((((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (evacuation[All Fields] OR ((("drainage"[MeSH Terms] OR "drainage"[All Fields]) AND ("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields])) OR daily[All Fields] OR regular[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields])))) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR daily[All Fields] OR regular[All Fields] OR Interval[All Fields] OR "As Needed"[All Fields] OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR "appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields])) AND (("dyspnoea"[All Fields] OR "dyspnea"[MeSH Terms] OR "dyspnea"[All Fields]) OR ("dyspnea"[MeSH Terms] OR "dyspnea"[All Fields] OR ("shortness"[All Fields] AND "breath"[All Fields]) OR "shortness of breath"[All Fields]) OR BORG[All Fields] OR "medical research Council"[All Fields] OR SF-6D[All Fields] OR "Short-Form Six-Dimension"[All Fields] OR "Quality of Life"[All Fields] OR ("walk test"[MeSH Terms] OR ("walk"[All Fields] AND "test"[All Fields]) OR "walk test"[All Fields]) OR ("diagnosis"[Subheading] OR "diagnosis"[All Fields] OR "symptoms"[All Fields] OR "diagnosis"[MeSH Terms] OR "symptoms"[All Fields]) OR Outcome[All Fields] OR ("pain"[MeSH Terms] OR "pain"[All Fields]) OR ("death"[MeSH Terms] OR "death"[All Fields]) OR Performance[All Fields] OR ("karnofsky performance status"[MeSH Terms] OR ("karnofsky"[All Fields] AND "performance"[All Fields] AND "status"[All Fields]) OR "karnofsky performance status"[All Fields] OR "karnofsky"[All Fields]) OR ("health"[MeSH Terms] OR "health"[All Fields] OR "well"[All Fields] OR "well being"[All Fields]) OR ("fatigue"[MeSH Terms] OR "fatigue"[All Fields]) OR "ECOG"[All Fields] OR "Eastern Cooperative Oncology Group"[All Fields]))) AND (Symptom[All Fields] OR ("dyspnoea"[All Fields] OR "dyspnea"[MeSH Terms] OR "dyspnea"[All Fields])) 
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E-Figure 8: PRISMA flow diagram of study selection for PICO 1H


PICO Question 1I:
Among patients with IPC for known or suspected malignant pleural effusions, does clinical follow-up interval affect time to successful removal of IPC?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("pleurodesis"[MeSH Terms] OR "pleurodesis"[All Fields]) OR Remove[All Fields] OR Removal[All Fields] OR Discontinue[All Fields] OR Success[All Fields] OR Successful[All Fields])) AND (Clinical[All Fields] OR ("outpatients"[MeSH Terms] OR "outpatients"[All Fields] OR "outpatient"[All Fields]) OR Visit[All Fields] OR Follow-up[All Fields])) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR ("time"[MeSH Terms] OR "time"[All Fields]) OR Interval[All Fields] OR Follow-up[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields]) OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR ("appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields]) OR Monthly[All Fields])
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E-Figure 9: PRISMA flow diagram of study selection for PICO 1I





PICO Question 1J:
Among patients with IPC for known or suspected malignant pleural effusions, does clinical follow-up interval affect the rate of catheter-related complications?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (Obstruction[All Fields] OR "occlusion"[All Fields] OR ("complications"[Subheading] OR "complications"[All Fields]) OR Malfunction[All Fields] OR "dysfunction"[All Fields] OR "dyspnoea"[All Fields] OR "dyspnea"[MeSH Terms] OR "dyspnea"[All Fields] OR (Adverse[All Fields] AND Events[All Fields]) OR "dyspnoea"[All Fields] OR "dyspnea"[MeSH Terms] OR "dyspnea"[All Fields] OR ("diagnosis"[Subheading] OR "diagnosis"[All Fields] OR "symptoms"[All Fields] OR "diagnosis"[MeSH Terms] OR "symptoms"[All Fields]) OR Outcome[All Fields] OR ("pain"[MeSH Terms] OR "pain"[All Fields]) OR ("death"[MeSH Terms] OR "death"[All Fields]) OR "Performance Status"[All Fields] OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]))) AND (Clinical[All Fields] OR ("outpatients"[MeSH Terms] OR "outpatients"[All Fields] OR "outpatient"[All Fields]) OR Visit[All Fields] OR Follow-up[All Fields])) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR ("time"[MeSH Terms] OR "time"[All Fields]) OR Interval[All Fields] OR Follow-up[All Fields] OR ("health services needs and demand"[MeSH Terms] OR ("health"[All Fields] AND "services"[All Fields] AND "needs"[All Fields] AND "demand"[All Fields]) OR "health services needs and demand"[All Fields] OR "needed"[All Fields]) OR ("Pro Re Nata"[Journal] OR "prn"[All Fields]) OR ("appointments and schedules"[MeSH Terms] OR ("appointments"[All Fields] AND "schedules"[All Fields]) OR "appointments and schedules"[All Fields] OR "scheduled"[All Fields]) OR Monthly[All Fields])
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E-Figure 10: PRISMA flow diagram of study selection for PICO 1J




PICO Question 2A:
Among patients with an IPC for known or suspected malignant pleural effusions which is not draining due to suspected catheter obstruction, is normal saline equivalent to TPA as a therapy for relieving the obstruction without requirement for catheter replacement? 
Search Strategy: 
(((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("saline solution"[MeSH Terms] OR ("saline"[All Fields] AND "solution"[All Fields]) OR "saline solution"[All Fields] OR "saline"[All Fields]) OR TPA[All Fields] OR "Tissue Plasminogen Activator"[All Fields] OR ("fibrinolytic agents"[Pharmacological Action] OR "fibrinolytic agents"[MeSH Terms] OR ("fibrinolytic"[All Fields] AND "agents"[All Fields]) OR "fibrinolytic agents"[All Fields] OR "thrombolytic"[All Fields]) OR ("streptokinase"[MeSH Terms] OR "streptokinase"[All Fields]))) AND (Resolution OR Relief OR Clearance OR Success)
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E-Figure 11: PRISMA flow diagram of study selection for PICO 2A






PICO Question 3A:
Among adult patients with IPC for known or suspected malignant pleural effusions and suspected catheter-related infection, should a thoracentesis be preferred to IPC drainage for microbiological studies to properly identify cases of empyema?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("thoracentesis"[MeSH Terms] OR "thoracentesis"[All Fields]) OR ("thoracentesis"[MeSH Terms] OR "thoracentesis"[All Fields] OR ("pleural"[All Fields] AND "aspiration"[All Fields]) OR "pleural aspiration"[All Fields]) OR ("thoracentesis"[MeSH Terms] OR "thoracentesis"[All Fields] OR ("chest"[All Fields] AND "aspiration"[All Fields]) OR "chest aspiration"[All Fields]))) AND ("culture"[MeSH Terms] OR ("microbiology"[Subheading] OR "microbiology"[All Fields] OR "microbiology"[MeSH Terms]) OR ("diagnosis"[Subheading] OR "diagnosis"[All Fields] OR "diagnosis"[MeSH Terms]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])
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E-Figure 12: PRISMA flow diagram of study selection for PICO 3A





PICO Question 3B:
Among adult patients with IPC for known or suspected malignant pleural effusions and suspected catheter-related infection, does thoracentesis-guided antibiotic therapy vs. IPC drainage-guided antibiotic therapy improve treatment resolution of infection?
Search Strategy: 
(((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("thoracentesis"[MeSH Terms] OR "thoracentesis"[All Fields]) OR ("thoracentesis"[MeSH Terms] OR "thoracentesis"[All Fields] OR ("pleural"[All Fields] AND "aspiration"[All Fields]) OR "pleural aspiration"[All Fields]) OR ("thoracentesis"[MeSH Terms] OR "thoracentesis"[All Fields] OR ("chest"[All Fields] AND "aspiration"[All Fields]) OR "chest aspiration"[All Fields]))) AND (("anti-bacterial agents"[Pharmacological Action] OR "anti-bacterial agents"[MeSH Terms] OR ("anti-bacterial"[All Fields] AND "agents"[All Fields]) OR "anti-bacterial agents"[All Fields] OR "antibiotic"[All Fields]) OR ("anti-infective agents"[Pharmacological Action] OR "anti-infective agents"[MeSH Terms] OR ("anti-infective"[All Fields] AND "agents"[All Fields]) OR "anti-infective agents"[All Fields] OR "antimicrobial"[All Fields]))) AND (("infection control"[MeSH Terms] OR ("infection"[All Fields] AND "control"[All Fields]) OR "infection control"[All Fields]) OR (resolution[All Fields] AND ("infection"[MeSH Terms] OR "infection"[All Fields])) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND success[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND failure[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND response[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])
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E-Figure 13: PRISMA flow diagram of study selection for PICO 3B



PICO Question 3C:
Among adult patients with IPC for known or suspected malignant pleural effusion and suspected exit site infection, is catheter removal (vs. non-removal) associated with increased rate of resolution of infection?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("infection control"[MeSH Terms] OR ("infection"[All Fields] AND "control"[All Fields]) OR "infection control"[All Fields]) OR (resolution[All Fields] AND ("infection"[MeSH Terms] OR "infection"[All Fields])) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND success[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND failure[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND response[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("device removal"[MeSH Terms] OR ("device"[All Fields] AND "removal"[All Fields]) OR "device removal"[All Fields]) OR (("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) AND Removal[All Fields]) OR discontinue[All Fields] OR ("salvage therapy"[MeSH Terms] OR ("salvage"[All Fields] AND "therapy"[All Fields]) OR "salvage therapy"[All Fields] OR "salvage"[All Fields]))
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E-Figure 14: PRISMA flow diagram of study selection for PICO 3C



PICO Question 3D:
Among adult patients with IPC for known or suspected malignant pleural effusion and suspected tunnel-tract infection, is catheter removal (vs. non-removal) associated with increased treatment response to infection?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("infection control"[MeSH Terms] OR ("infection"[All Fields] AND "control"[All Fields]) OR "infection control"[All Fields]) OR (resolution[All Fields] AND ("infection"[MeSH Terms] OR "infection"[All Fields])) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND success[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND failure[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND response[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("device removal"[MeSH Terms] OR ("device"[All Fields] AND "removal"[All Fields]) OR "device removal"[All Fields]) OR (("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) AND Removal[All Fields]) OR discontinue[All Fields] OR ("salvage therapy"[MeSH Terms] OR ("salvage"[All Fields] AND "therapy"[All Fields]) OR "salvage therapy"[All Fields] OR "salvage"[All Fields]))
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E-Figure 15: PRISMA flow diagram of study selection for PICO 3D




PICO Question 3E:
Among adult patients with IPC for known or suspected malignant pleural effusion who develop catheter-related empyema, is catheter removal (vs. non-removal) associated with increased treatment response to infection?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("infection control"[MeSH Terms] OR ("infection"[All Fields] AND "control"[All Fields]) OR "infection control"[All Fields]) OR (resolution[All Fields] AND ("infection"[MeSH Terms] OR "infection"[All Fields])) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND success[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND failure[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND response[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("device removal"[MeSH Terms] OR ("device"[All Fields] AND "removal"[All Fields]) OR "device removal"[All Fields]) OR (("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) AND Removal[All Fields]) OR discontinue[All Fields] OR ("salvage therapy"[MeSH Terms] OR ("salvage"[All Fields] AND "therapy"[All Fields]) OR "salvage therapy"[All Fields] OR "salvage"[All Fields]))
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E-Figure 16: PRISMA flow diagram of study selection for PICO 3E


PICO Question 3F:
Among adult patients with IPC for known or suspected malignant pleural effusion who develop catheter-related empyema, does continuous fluid drainage through IPC vs. catheter removal and drainage of pleural space with new chest tube (or IPC) influence treatment response to infection?
Search Strategy: 
((("chest tubes"[MeSH Terms] OR ("chest"[All Fields] AND "tubes"[All Fields]) OR "chest tubes"[All Fields] OR ("chest"[All Fields] AND "tube"[All Fields]) OR "chest tube"[All Fields]) OR ("chest tubes"[MeSH Terms] OR ("chest"[All Fields] AND "tubes"[All Fields]) OR "chest tubes"[All Fields] OR ("chest"[All Fields] AND "drain"[All Fields]) OR "chest drain"[All Fields]))) AND (((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("infection control"[MeSH Terms] OR ("infection"[All Fields] AND "control"[All Fields]) OR "infection control"[All Fields]) OR (resolution[All Fields] AND ("infection"[MeSH Terms] OR "infection"[All Fields])) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND success[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND failure[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND response[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("device removal"[MeSH Terms] OR ("device"[All Fields] AND "removal"[All Fields]) OR "device removal"[All Fields]) OR (("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) AND Removal[All Fields]) OR discontinue[All Fields] OR ("salvage therapy"[MeSH Terms] OR ("salvage"[All Fields] AND "therapy"[All Fields]) OR "salvage therapy"[All Fields] OR "salvage"[All Fields])))
[image: ] 
E-Figure 17: PRISMA flow diagram of study selection for PICO 3F


PICO Question 3G:
Among adult patients with IPC for known or suspected malignant pleural effusions and suspected catheter-related infection, are IV antibiotics (in comparison with oral antibiotics) associated with increased treatment response to infection?
Search Strategy: 
(((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("anti-bacterial agents"[Pharmacological Action] OR "anti-bacterial agents"[MeSH Terms] OR ("anti-bacterial"[All Fields] AND "agents"[All Fields]) OR "anti-bacterial agents"[All Fields] OR "antibiotic"[All Fields]) OR ("anti-infective agents"[Pharmacological Action] OR "anti-infective agents"[MeSH Terms] OR ("anti-infective"[All Fields] AND "agents"[All Fields]) OR "anti-infective agents"[All Fields] OR "antimicrobial"[All Fields]))) AND (("mouth"[MeSH Terms] OR "mouth"[All Fields] OR "oral"[All Fields]) OR ("parenteral nutrition"[MeSH Terms] OR ("parenteral"[All Fields] AND "nutrition"[All Fields]) OR "parenteral nutrition"[All Fields] OR "parenteral"[All Fields]) OR Intravenous[All Fields] OR ("drug administration routes"[MeSH Terms] OR ("drug"[All Fields] AND "administration"[All Fields] AND "routes"[All Fields]) OR "drug administration routes"[All Fields] OR ("administration"[All Fields] AND "route"[All Fields]) OR "administration route"[All Fields]))
[image: ]
E-Figure 18: PRISMA flow diagram of study selection for PICO 3G





PICO Question 3H:
Among adult patients with IPC for known or suspected malignant pleural effusions and suspected catheter-related infection, is broad spectrum empiric antibiotic coverage (including coverage for anaerobes and catheter-related organisms such as Staphylococcus or Pseudomonas) associated with increased treatment response to infection?
Search Strategy: 
((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("infection control"[MeSH Terms] OR ("infection"[All Fields] AND "control"[All Fields]) OR "infection control"[All Fields]) OR (resolution[All Fields] AND ("infection"[MeSH Terms] OR "infection"[All Fields])) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND success[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND failure[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND response[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("anti-bacterial agents"[Pharmacological Action] OR "anti-bacterial agents"[MeSH Terms] OR ("anti-bacterial"[All Fields] AND "agents"[All Fields]) OR "anti-bacterial agents"[All Fields] OR "antibiotic"[All Fields]) OR ("anti-infective agents"[Pharmacological Action] OR "anti-infective agents"[MeSH Terms] OR ("anti-infective"[All Fields] AND "agents"[All Fields]) OR "anti-infective agents"[All Fields] OR "antimicrobial"[All Fields]))
[image: ] 
E-Figure 19: PRISMA flow diagram of study selection for PICO 3H

PICO Question 3I:
Among adult patients with IPC for known or suspected malignant pleural effusions, is active treatment with chemotherapy associated with an increased risk of infection compared to patients with IPC who do not undergo chemotherapy?
Search Strategy: 
(((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("drug therapy"[Subheading] OR ("drug"[All Fields] AND "therapy"[All Fields]) OR "drug therapy"[All Fields] OR "chemotherapy"[All Fields] OR "drug therapy"[MeSH Terms] OR ("drug"[All Fields] AND "therapy"[All Fields]) OR "chemotherapy"[All Fields]) OR ("immunosuppression"[MeSH Terms] OR "immunosuppression"[All Fields] OR "immune tolerance"[MeSH Terms] OR ("immune"[All Fields] AND "tolerance"[All Fields]) OR "immune tolerance"[All Fields]))
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E-Figure 20: PRISMA flow diagram of study selection




PICO Question 3J:
Among adult patients with IPC for known or suspected malignant pleural effusion who develop catheter-related empyema, is the use of intrapleural fibrinolytics and DNAse associated with increased treatment response to infection?
Search Strategy: 
(((((("Tunneled pleural catheter"[All Fields] OR Denver[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields]) OR (("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR (indwelling[All Fields] AND ("pleura"[MeSH Terms] OR "pleura"[All Fields] OR "pleural"[All Fields]) AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])) OR pleurx[All Fields] OR "indwelling pleural catheter"[All Fields] OR "Tunneled indwelling pleural catheter"[All Fields] OR (tunneled[All Fields] AND ("catheters"[MeSH Terms] OR "catheters"[All Fields] OR "catheter"[All Fields])))) AND ("pleural effusion, malignant"[MeSH Terms] OR ("pleural"[All Fields] AND "effusion"[All Fields] AND "malignant"[All Fields]) OR "malignant pleural effusion"[All Fields] OR ("malignant"[All Fields] AND "pleural"[All Fields] AND "effusion"[All Fields]))) AND (("infection control"[MeSH Terms] OR ("infection"[All Fields] AND "control"[All Fields]) OR "infection control"[All Fields]) OR (resolution[All Fields] AND ("infection"[MeSH Terms] OR "infection"[All Fields])) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND success[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND failure[All Fields]) OR (("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields]) AND response[All Fields]))) AND (Exit-site[All Fields] OR ("empyema"[MeSH Terms] OR "empyema"[All Fields]) OR ("infection"[MeSH Terms] OR "infection"[All Fields]) OR ("cellulitis"[MeSH Terms] OR "cellulitis"[All Fields]) OR "Catheter-related"[All Fields] OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "related"[All Fields])) OR ("catheter-related infections"[MeSH Terms] OR ("catheter-related"[All Fields] AND "infections"[All Fields]) OR "catheter-related infections"[All Fields] OR ("infection"[All Fields] AND "catheter"[All Fields] AND "associated"[All Fields])) OR Purulent[All Fields])) AND (("saline solution"[MeSH Terms] OR ("saline"[All Fields] AND "solution"[All Fields]) OR "saline solution"[All Fields] OR "saline"[All Fields]) OR TPA[All Fields] OR "Tissue Plasminogen Activator"[All Fields] OR ("fibrinolytic agents"[Pharmacological Action] OR "fibrinolytic agents"[MeSH Terms] OR ("fibrinolytic"[All Fields] AND "agents"[All Fields]) OR "fibrinolytic agents"[All Fields] OR "thrombolytic"[All Fields]) OR ("streptokinase"[MeSH Terms] OR "streptokinase"[All Fields]))) AND (Dornase[All Fields] OR ("dornase alfa"[Supplementary Concept] OR "dornase alfa"[All Fields] OR "pulmozyme"[All Fields]) OR ("deoxyribonucleases"[MeSH Terms] OR "deoxyribonucleases"[All Fields] OR "deoxyribonuclease"[All Fields]))
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E-Figure 21: PRISMA flow diagram of study selection for PICO
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