Supplementary methods 1
Search strategy
	Topic of interest
	PNH disease epidemiology 

	Name of literature database or other data sources
	EMBASE.COM (including Embase, Medline, Preprints)
PubMed
Orphadata (1) “Epidemiology of rare diseases”, version JUL-2024
Incidence and Prevalence Database

	Query date
	19-NOV-2024

	Search terms
	EMBASE
[bookmark: _Hlk183680910]('epidemiological data' OR 'epidemiology' OR 'prevalence' OR 'incidence' OR 'registry' OR 'prospective study') AND ('paroxysmal nocturnal hemoglobinuria'/exp OR 'paroxysmal nocturnal hemoglobinuria') NOT ('case report'/de OR 'in vitro study'/de) NOT ('clinical trial'/de OR 'controlled clinical trial'/de OR 'phase 1 clinical trial'/de OR 'phase 2 clinical trial'/de OR 'phase 3 clinical trial'/de OR 'practice guideline'/de OR 'randomized controlled trial'/de) AND [english]/lim AND [2013-2023]/py (Update: ('epidemiological data' OR 'epidemiology' OR 'prevalence' OR 'incidence' OR 'registry' OR 'prospective study') AND ('paroxysmal nocturnal hemoglobinuria'/exp OR 'paroxysmal nocturnal hemoglobinuria') NOT ('case report'/de OR 'in vitro study'/de) NOT ('clinical trial'/de OR 'controlled clinical trial'/de OR 'phase 1 clinical trial'/de OR 'phase 2 clinical trial'/de OR 'phase 3 clinical trial'/de OR 'practice guideline'/de OR 'randomized controlled trial'/de) AND [english]/lim AND [2013-2100]/py)

PubMed
((("epidemiologically"[All Fields] OR "epidemiology"[MeSH Terms] OR "epidemiology"[All Fields] OR "epidemiologic"[All Fields] OR "epidemiological"[All Fields]) AND ("data basel"[Journal] OR "brown univ dig addict theory appl"[Journal] OR "data"[All Fields])) OR ("epidemiologies"[All Fields] OR "epidemiology"[MeSH Subheading] OR "epidemiology"[All Fields] OR "epidemiology"[MeSH Terms] OR "epidemiology s"[All Fields]) OR ("epidemiology"[MeSH Subheading] OR "epidemiology"[All Fields] OR "prevalence"[All Fields] OR "prevalence"[MeSH Terms] OR "prevalance"[All Fields] OR "prevalences"[All Fields] OR "prevalence s"[All Fields] OR "prevalent"[All Fields] OR "prevalently"[All Fields] OR "prevalents"[All Fields]) OR ("epidemiology"[MeSH Subheading] OR "epidemiology"[All Fields] OR "incidence"[All Fields] OR "incidence"[MeSH Terms] OR "incidences"[All Fields] OR "incident"[All Fields] OR "incidents"[All Fields]) OR ("registries"[MeSH Terms] OR "registries"[All Fields] OR "registry"[All Fields] OR "registry s"[All Fields]) OR ("prospective studies"[MeSH Terms] OR ("prospective"[All Fields] AND "studies"[All Fields]) OR "prospective studies"[All Fields] OR ("prospective"[All Fields] AND "study"[All Fields]) OR "prospective study"[All Fields]) OR "population based"[All Fields]) AND ("hemoglobinuria, paroxysmal"[MeSH Terms] OR ("hemoglobinuria"[All Fields] AND "paroxysmal"[All Fields]) OR "paroxysmal hemoglobinuria"[All Fields] OR ("paroxysmal"[All Fields] AND "nocturnal"[All Fields] AND "hemoglobinuria"[All Fields]) OR "paroxysmal nocturnal hemoglobinuria"[All Fields] OR ("hemoglobinuria, paroxysmal"[MeSH Terms] OR ("hemoglobinuria"[All Fields] AND "paroxysmal"[All Fields]) OR "paroxysmal hemoglobinuria"[All Fields] OR ("paroxysmal"[All Fields] AND "nocturnal"[All Fields] AND "hemoglobinuria"[All Fields]) OR "paroxysmal nocturnal hemoglobinuria"[All Fields]) OR ("hemoglobinuria, paroxysmal"[MeSH Terms] OR ("hemoglobinuria"[All Fields] AND "paroxysmal"[All Fields]) OR "paroxysmal hemoglobinuria"[All Fields] OR ("marchiafava"[All Fields] AND "micheli"[All Fields] AND "syndrome"[All Fields]) OR "marchiafava micheli syndrome"[All Fields])) AND 2013/01/01:3000/12/31[Date - Publication]

Orphadata: 
“paroxysmal nocturnal hemoglobinuria” OR Orphacode:447

Incidence and Prevalence Database:
“paroxysmal nocturnal hemoglobinuria”

	Supplementary search in journal archives
	Orphanet Journal of Rare Diseases:
“epidemiology AND (prevalence OR incidence OR registry)”

Intractable & Rare Disease Research:
“epidemiology OR incidence OR prevalence”

The supplementary search in rare disease journal archives did not include PNH-related terminology and focused on the epidemiology-related broad terms only. We manually retrieved all publications reporting on the epidemiology of rare diseases that were not already uncovered through the database searches, and reviewed full-text and supplementary materials with the aim to capture publications where the epidemiological measures of interest could be reported but PNH itself was not mentioned among the abstract or article keywords.

	No. of hits
	EMBASE: 844 (589 published after 01-Jan-2013)
PubMed: 558 (335 published after 01-Jan-2013)
Orphadata: 3
Incidence and Prevalence Database: 6
Orphanet Journal of Rare Diseases: 713
Intractable & Rare Disease Research: 66



Study selection
Two reviewers independently reviewed titles and abstracts of all records meeting the inclusion and exclusion criteria, and documented findings in an Excel spreadsheet at an individual record level, making recommendations for the selection of the articles for full-text review.
When marking the articles for exclusion at the title and abstract review stage, the reviewers applied the following criteria, in a hierarchical order:
· Duplicate records (true duplicates not captured by automation methods as well as parallel publications, and abstracts later published as a full manuscript);
· Studies in which the population of interest had a disease other than PNH;
· Reviews or editorials (if articles mentioned PNH epidemiology, citations were reviewed for potentially relevant studies)
· Studies in which the study design did not meet inclusion criteria.
As a working definition of “sufficient coverage” for the population-based data sources we applied estimated coverage of target population of 90% or higher; or claims made by the authors that the sample is representative of the source population, or similarly worded terms. 
All articles selected for full-text review were first independently reviewed by two reviewers, and a final selection of articles was made by comparing the two sets of recommendations. 
At all study selection steps, disagreements between the two reviewers were resolved via discussion; and in case of persistent disagreement, arbitration via third reviewer.
Data extraction and quality assessment
Data extraction was made by one extractor and independently verified by the reviewer for every article deemed to fit the inclusion and exclusion criteria. 
The items for standardized data extraction included: study reference information, study period, geographical coverage, design, characteristics of population covered, number of patients with PNH, method of PNH ascertainment (including data source, treatment setting, and diagnostic method), and the reported epidemiological estimates.
The main outcomes of interest to be extracted included any of the following: 
· Incidence of paroxysmal nocturnal hemoglobinuria (together with the relevant time period for the measurement and the exact measure, e.g. cumulative incidence or incidence rates)
· Prevalence of paroxysmal nocturnal hemoglobinuria (all prevalence measures extracted as reported together with the information on the underlying time period)
· Number of patients with paroxysmal nocturnal hemoglobinuria (newly diagnosed or present within a defined time period and a defined geographic location that would allow to calculate the epidemiological measures of interest).
· Denominator for the source population, if reported within the article itself.
The quality assessment of the included articles was made using the approach presented in the Joanna-Briggs Institute (JBI) checklist for prevalence studies (2). Various aspects of study design were checked against the JBI checklist items, and quality scores of 0 or 1 were assigned for each domain according to the rules below:
· “Was the sample frame appropriate to address the target population?”
· 1: comprehensive settings such as universal healthcare insurance or centralized lab testing
· 0: settings that excluded a subset of patients (further elaborated in the Discussion section)
· “Were study participants sampled in an appropriate way?”
· Addressed at the study selection step (inclusion criteria: population-based studies).
· “Was the sample size adequate?” assessment based on the number of patients with PNH as the most consistently reported measure: 
· 1: estimates based on ≥50 patients with PNH
· 0: estimates based on <50 patients with PNH, or sample size not reported.
· “Were the study subjects and the setting described in detail?”
· 1: peer-reviewed articles providing detailed information on the methods and setting;
· 0: conference abstracts, letters to editor, reports and other publication types without detailed description of the study methods and assumptions.
· “Was the data analysis conducted with sufficient coverage of the identified sample? Was the response rate adequate?”
· Not applicable for the study designs under evaluation
· “Were valid methods used for the identification of the condition? Was the condition measured in a standard, reliable way for all participants?”
· 1: PNH diagnosis confirmed by flow cytometry 
· 0: coded PNH diagnosis recorded in electronic health record or other database, or any other method of PNH ascertainment.
· “Was there appropriate statistical analysis?”
· Not applicable for this review, as in many cases the calculation of prevalence or incidence values was undertaken by the reviewers themselves
Data analysis
For those studies that claimed to cover more than 90% of the population in the defined geographical area (or used similar wording) but did not supply the underlying population estimates, these were taken from the World Bank database (3) for the corresponding years (midyear estimates) and used to calculate the incidence or point prevalence based on the reported numbers of identified patients with PNH. In case of reports spanning multiple years, an average population estimate was used for the calculation of the period prevalence or average incidence. 
In addition, two studies (4, 5) referred to the epidemiological measures as “prevalence” but based on the methods described it appeared they rather reported cumulative incidence (new cases only diagnosed over the study period). For these studies, the reported measure was recalculated into average annual incidence based on the data provided in the articles and presented together with the incidence results. 
For the records where recalculation was required, it was first performed by the extractor. Population estimates, if not provided by the publication, were extracted from the World Bank database where available (not available for provinces and disputed territories, in which case population estimates were extracted from the local databases, with a link provided in each individual case). The reviewer checked the results, and then the second reviewer independently replicated the results of the calculations and verified the assumptions (population-based study with sufficient coverage of the target population). Any disagreements between the extractor and reviewer, or between the reviewer and second reviewer were resolved via discussion. Results of individual calculations are provided in Supplementary Methods 2.
Only one study (6) reported epidemiological estimates with the corresponding 95% confidence intervals (CI). For this reason, we also did not calculate 95%CI in the additional calculations.
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