APPENDICES AND SUPPLEMENTARY TABLES
APPENDIX 1. FULL SEARCH STRATEGIES
The complete search strategies for each database are provided below. Searches were performed from database inception to 31 July 2025.
PubMed: ("Paroxysmal Nocturnal Hemoglobinuria"[MeSH] OR "Paroxysmal Nocturnal Hemoglobinuria"[Title/Abstract] OR "PNH"[Title/Abstract]) AND ("case report" OR "case series" OR "case study")
Google Scholar: ("Paroxysmal Nocturnal Hemoglobinuria" OR "PNH") AND ("case report" OR "case series") AND (misdiagnosis OR "diagnostic delay") AND (anemia OR thrombosis OR hemoglobinuria OR pancytopenia)
Embase: ('paroxysmal nocturnal hemoglobinuria'/exp OR 'paroxysmal nocturnal hemoglobinuria':ti,ab OR 'PNH':ti,ab) AND ('misdiagnosis'/exp OR misdiagnosis:ti,ab OR 'diagnostic delay':ti,ab OR delayed:ti,ab)
APPENDIX 2. JBI CRITICAL APPRAISAL OF INCLUDED CASE REPORTS
	Citation (Author, Year, Journal)
	Overall Quality
	Deviations from standard criteria

	Pokhrel,9 2021 (Cureus)
	High
	NA

	Elias,10 2019 (Clin Case Rep)
	High
	NA

	Perdigones,11 2014 (F1000Res)
	High
	NA

	Eisa,12 2019 (Case Rep Oncol)
	High
	NA

	Keating,13 2024 (Cureus)
	High
	NA

	Farooq,14 2020 (Cureus)
	High
	NA

	Liang,15 2021 (World J Clin Cases)
	High
	NA

	Xiao,16 2024 (Clin Exp Gastroenterol)
	High
	NA

	Athota,17 2024 (Cureus)
	High
	NA

	Lumori,18 2019 (Case Rep Hematol)
	High
	NA

	Quinquenel,19 2017 (Medicine)
	High
	NA

	Fattizzo,20 2021 (Front Immunol)
	High
	NA

	Korkama,21 2018 (Front Immunol, Pt 1)
	High
	NA

	Korkama,21 2018 (Front Immunol, Pt 3)
	High
	NA

	Burns,22 2018 (Case Rep Hematol)
	High
	NA

	Cheekati,23 2024 (EJHaem)
	High
	NA

	Park,24 2021 (Diagnostics)
	High
	NA

	Gediz,25 2017 (Hematol Rep)
	High
	NA

	Figueroa-Jiménez,26 2015 (Bol Asoc Med P R)
	High
	NA

	Choi,27 2023 (Medicine)
	High
	NA

	Balwani,28 2016 (J Nephropharmacol)
	High
	NA

	Dambal,29 2015 (J Clin Diagn Res)
	High
	NA

	Gervasi,30 2017 (Hematol Rep)
	High
	NA

	Raghupathy,31 2017 (Case Rep Hematol)
	High
	NA

	Rayas,32 2023 (Cureus)
	High
	NA

	de Boysson,33 2012 (Joint Bone Spine)
	High
	NA

	Shakir,34 2020 (J Med Cases)
	High
	NA

	Memon,35 2014 (Int Arch Med)
	High
	NA

	Mandala,36 2013 (Hippokratia)
	High
	NA

	Brodsky,37 2012 (Exp Hematol Oncol)
	Moderate
	Confounders not considered

	Satish,38 2010 (Indian J Nephrol)
	High
	NA

	Lauritsch-Hernandez,39 2018 (Clin Case Rep)
	High
	NA

	Patel,40 2024 (Cureus, Case 5)
	High
	NA

	Bais,41 1994 (Eur J Obstet Gynecol Reprod Biol)
	Moderate
	Confounders not considered

	Santagostino,42 2019 (Case Rep Hematol)
	High
	NA

	Bhat,43 2019 (Indian J Nephrol)
	High
	NA

	De-la-Iglesia,44 2016 (Hematol Rep)
	High
	NA

	Migdady,45 2011 (Clin Med Insights Oncol)
	High
	NA

	Vogel,46 1979 (Blood)
	High
	NA

	Hegenbart,47 2003 (Biol Blood Marrow Transplant, Pt 3)
	High
	NA

	Hegenbart,47 2003 (Biol Blood Marrow Transplant, Pt 6)
	High
	NA

	Hegenbart,47 2003 (Biol Blood Marrow Transplant, Pt 7)
	High
	NA

	Cheng,48 2010 (Leuk Res)
	High
	NA

	Palmieri,49 2006 (Am J Hematol)
	High
	NA

	Kawamoto,50 2018 (BMJ Case Rep)
	High
	NA

	Jackson,51 1992 (J Clin Pathol)
	High
	NA

	Liu,52 2014 (Indian J Hematol Blood Transfus)
	Moderate
	Timeline absent; confounders not considered

	Alsalman,53 2022 (Oxf Med Case Rep)
	High
	NA

	de Ruiter,54 2003 (Neth J Med)
	Moderate
	Timeline absent

	Pande,55 2014 (BMJ Case Rep)
	High
	NA

	Chandran,56 2014 (Kidney Int)
	Moderate
	Timeline absent

	Cheng,57 2018 (Chin Med J)
	High
	NA

	Mita,58 2018 (Hemasphere)
	High
	NA

	Townsley,59 2013 (Blood)
	High
	NA

	Sica,60 2020 (Blood)
	High
	NA

	Abideen,61 2017 (J Ayub Med Coll Abbottabad)
	Moderate
	Confounders not considered

	Arzour,62 2024 (East Afr Scholars J Med Sci)
	Moderate
	Confounders not considered

	Mancuso,63 2018 (Hematol Rep)
	Moderate
	Confounders not considered

	Sandeep,64 2013 (Hematology)
	High
	NA

	Veerreddy,65 2013 (Clin Med Insights Blood Disord)
	High
	NA

	Parlier,66 1992 (Br J Haematol)
	Moderate
	Confounders not considered

	Kirkizlar,67 1992 (Int Urol Nephrol)
	High
	NA

	Henderson,68 2021 (J Pediatr Hematol Oncol)
	Moderate
	Confounders not considered

	Misra,69 2008 (Transfus Med)
	High
	NA

	Bart,70 1967 (Arch Intern Med)
	High
	NA

	Yin,71 2011 (Ann Hematol)
	Moderate
	Confounders not considered

	Ross,72 1964 (Am J Med)
	High
	NA


Footnotes:
All included reports provided clear patient descriptions, adequate clinical histories, appropriate diagnostic assessments, and explicit clinical takeaways. Deviations were limited to two domains: (1) timeline reporting and (2) consideration of potential confounding factors. Timeline information was absent in three reports (Liu 2014; de Ruiter 2003; Chandran 2014). Confounding factors were not addressed in nine reports (Brodsky 2012; Bais 1994; Liu 2014; Abideen 2017; Arzour 2024; Mancuso 2018; Parlier 1992; Henderson 2021; Yin 2011). One report (Liu 2014) was deficient in both domains.
NA indicates not applicable.
APPENDIX 3. DATA EXTRACTION TEMPLATE
The standardized data extraction form included the following variables:
1. Publication details: first author, year of publication, country.
2. Demographics: patient age, sex, race/ethnicity (if reported), comorbidities.
3. Initial presentation and investigations: primary presenting symptoms, physical exam findings (if reported), laboratory data (CBC, hemolysis markers, urinalysis, CMP), imaging findings.
4. Diagnostic course: initial misdiagnosis or diagnostic label, treatments before correct diagnosis, duration of diagnostic delay (months), associated thrombosis, clinical trigger for reassessment, confirmatory diagnostic modality (flow cytometry, Ham/sucrose).
5. Additional details: author commentary on reasons for diagnostic delay, and evidence of bone marrow failure (marrow biopsy findings or explicit attribution of cytopenias).
APPENDIX 4. FULL PROMPT TEXT USED FOR AI EVALUATION
Each large language model (LLM) was presented with the following structured prompt. Case-specific information replaced bracketed fields:
I am currently evaluating a patient and need assistance determining the most likely diagnosis because I suspect they have had a delay in diagnosis or a misdiagnosis. The details of the case are as follows:
Age: [Insert patient age here]
Race/Ethnicity: [Insert patient race/ethnicity here]
Sex: [Insert patient sex here]
Initial Symptoms/Presentation: [Describe initial presenting symptoms here]
Laboratory Findings at Presentation: [Detail relevant initial lab findings, including anemia workup, urinalysis, comprehensive metabolic panel (CMP), etc.]
Imaging Findings at Presentation: [Summarize relevant initial imaging findings at diagnosis]
Treatment Given Before Correct Diagnosis: [List treatments received prior to current evaluation]
Previous Incorrect Diagnosis: [List previous incorrect diagnoses]
Delay in Correct Diagnosis/Length of Time of Symptoms Without Unifying Diagnosis: [Duration in months]
Relevant Past Medical History and Current Comorbidities: [Summarize patient’s significant past medical history and comorbidities]
Given the following patient presentation, list the top five most probable diagnoses.
APPENDIX 5. INFORMATION REDUCTION PROTOCOL FOR AI MODELS
To test diagnostic robustness, vignettes were systematically modified by removing diagnostic domains. A visual summary is provided in Figure 2:
· (A) Hemoglobinuria/Hematuria – gross hemoglobinuria, urinalysis documentation, or explicit clinical descriptions.
· (B) Thrombosis – clinical or radiologic evidence of hepatic, cerebral, or portal vein thrombosis.
· (C) Laboratory hemolysis – elevated LDH, low haptoglobin, indirect bilirubin elevation, reticulocytosis, negative DAT, smear features.
· (D) Bone marrow failure features – severe cytopenias, marrow biopsy (hypocellularity, dysplasia), or explicit attribution to marrow failure.
The following scenarios were tested:
1. Complete vignette (no removal).
2. Removal of one domain (A, B, C, or D individually).
3. Removal of paired domains (AB, AC, AD, BC, BD, CD).
4. Removal of three domains (ABC, ABD, ACD, BCD).
5. Removal of all domains (ABCD).
Each modified vignette was re-submitted in an independent chat session to avoid memory contamination.
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Supplementary Tables
Supplementary Table S1. Clinical triggers for PNH testing and most common initial misdiagnoses
Clinical triggers prompting confirmatory PNH testing and the most common initial misdiagnoses by trigger; counts are n and percentages use N=68. Categories are not mutually exclusive (cases may appear in multiple rows); Top-3 misdiagnoses are calculated within each trigger.
	Trigger category for diagnosis
	n (% of 68)
	Top-3 initial misdiagnoses n (% within trigger)

	Persistent unexplained hemolysis

	31 (45.6)

	Iron-deficiency anemia 5 (16.1)
Aplastic anemia 3 (9.7)
Myelodysplastic syndrome 3 (9.7)

	Thrombotic Event/Events

	25 (36.8)

	Anemia unspecified 4 (16.0)
Aplastic anemia 3 (12.0)
Autoimmune hemolytic anemia 2 (8.0)

	Incidental abnormal labs/biopsy

	20 (29.4)

	Iron-deficiency anemia 4 (20.0)
UTI / nephrolithiasis 2 (10.0)
Anemia unspecified 2 (10.0)
Aplastic anemia 2 (10.0)

	Hemoglobinuria (lab or symptoms)

	18 (26.5)

	UTI / nephrolithiasis 3 (16.7)
Anemia unspecified 3 (16.7)
Aplastic anemia 2 (11.1)

	Persistent or Unexplained Cytopenias
	18 (26.5)
	Iron-deficiency anemia 3 (16.7)
Anemia unspecified 2 (11.1)
Myelofibrosis-related anemia 2 (11.1)

	Treatment failure of a presumed alternative diagnosis


	
13 (19.1)


	Aplastic anemia 3 (23.1)
Myelodysplastic syndrome 2 (15.4)
Myelofibrosis-related anemia 2 (15.4)

	Nonspecific constitutional symptoms
	11 (16.2)
	NA *

	Infection or systemic inflammation
	10 (14.7)
	NA †

	Renal Dysfunction
	7 (10.3)
	NA ‡

	Pregnancy-related cytopenia/hemolysis
	2 (2.9)
	UTI / nephrolithiasis and autoimmune hemolytic anemia 1 (50.0)


Footnotes:
Categories are not mutually exclusive; percentages may sum to >100%. NA indicates insufficient data for a top-3 list; miscellaneous misdiagnoses are detailed below.
* Miscellaneous misdiagnoses in this category included acute pancreatitis, vitamin B12 deficiency, gastroenteritis, myasthenia gravis, primary myelofibrosis, immune thrombocytopenia, and cerebral venous sinus thrombosis related to protein C/S deficiency.
† Miscellaneous misdiagnoses included kidney stones, urinary tract infections, viral illness (including COVID-19-related renal failure), acute necrotizing pancreatitis, malaria, eosinophilic fasciitis, infectious mononucleosis, and chloramphenicol-induced aplastic anemia.
‡ Miscellaneous misdiagnoses included kidney stones, urinary tract infections, viral illness, acute gastroenteritis, renal colic, hepatitis, and suspected autoinflammatory disease (familial Mediterranean fever).
NA indicates not applicable.


Supplementary Table S2. Diagnostic delay in PNH by initial misdiagnosis category
Median time to confirmed diagnosis is shown in months with interquartile range (IQR) and full range. Categories reflect the primary condition to which symptoms were initially attributed; several cases appeared under multiple provisional diagnoses before confirmation of PNH.
	Initial Misdiagnosis Category
	n
	Median (months)
	IQR (months)
	Range (months)

	Autoimmune/Systemic Inflammatory Disease
	4
	132
	39 – 261
	24 – 288

	Aplastic Anemia
	8
	41.5
	13 – 129
	12 – 162

	Infectious Disorders
	2
	38
	21 – 55
	4 – 72

	Iron Deficiency Anemia
	4
	36
	20 – 51
	4 – 66

	Renal and Urologic Disorders
	6
	34
	21 – 72
	18 – 72

	Anemia NOS (unspecified)
	7
	24
	12 – 60
	8 – 108

	Not Specified / Not Reported
	14
	24
	21 – 48
	12 – 180

	Autoimmune Hemolytic Anemia
	4
	19.5
	6.8 – 96
	4 – 120

	Myelodysplastic Syndromes / Myeloproliferative Disorders
	7
	19
	12 – 42
	1 – 120

	Immune Thrombocytopenia
	2
	15
	10.5 – 19.5
	6 – 24

	Pancreatic / Hepatic / Gastrointestinal Disorders
	6
	5
	0.9 – 48
	0.5 – 156

	Thrombotic Disorders
	4
	3
	2 – 9.2
	2 – 11



