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1
[bookmark: _Toc128665987][bookmark: _Toc130111736][bookmark: _Toc483051701][bookmark: _Toc484626071]Literature Search On Paroxysmal noctural hemogobinuria (PNH)

[bookmark: _Toc130111737]Objetive 
The purpose of this bibliographic search is to identify relevant studies on Paroxysmal noctural hemogobinuria (PNH) in Latin American population, published in English, Spanish, and Portuguese. 
[bookmark: _Toc11241239][bookmark: _Toc130111738]Sources
· Database: Pubmed. EMBASE. LILACS/IBECS
[bookmark: _Toc483051703][bookmark: _Toc484626073][bookmark: _Toc526266795][bookmark: _Toc526329857][bookmark: _Toc11241240][bookmark: _Toc130111739]Limits/Filters
· Date of search:  Febrary, 2023
· Languages: English, Spanish, Portuguese
[bookmark: _Toc130111740][bookmark: _Hlk129090364]Methodology
[bookmark: _Hlk129089368]A sensitive search strategy has been created to retrieve as many potentially relevant references as possible. 
The search strategy was adapted for each database (PubMed, Embase, LILACS/IBECS).
The search strategy was built by combining MESH/EMTREE terms (PubMed and Embase controlled vocabulary) and free-text searching in the title/abstract fields. 
Search terms and their variations were identified based on the main topics, keywords and controlled vocabularies. To ensure the comprehensiveness of the search, term variations were included in the free-text search, and truncation was used for some terms. On LILACS/IBECS Spanish and Portuguese terms were included on the search strategy.
Limits/Filters have been applied as required for each question (publication date and language).
Once the search was conducted on all databases, the results were consolidated, and duplicates were removed. Following this, a preliminary screening of the results was carried out manually based on the title/abstract information and irrelevant articles were excluded.



[bookmark: _Toc483051702][bookmark: _Toc484626072][bookmark: _Toc526266794][bookmark: _Toc526329856]

[bookmark: _Toc130111741][bookmark: _Hlk129090357][image: ]Results

A search on MEDLINE (Pubmed), Embase (Ovid Technologies, Inc.) and LILACS/IBECS (scientific health information from Latin America and the Caribbean countries) in February 2023 retrieved 88 items. 
Pubmed MEDLINE, (24 items) / Ovid EMBASE® (59 items) / LILACS (5 item)
The number of items retrieved after deduplicating was 59 articles. After manual screening in title and abstract the number of final items is 38.



[bookmark: _Toc130111742][bookmark: _Toc483051705][bookmark: _Toc484626075][bookmark: _Toc483051706][bookmark: _Toc484626076]SEARCH STRATEGIES Paroxysmal noctural hemogobinuria. Lat.America

[bookmark: _Toc526329860][bookmark: _Toc11241243][bookmark: _Toc130111743]Appendix 1. Pubmed (24 items)

#1 Search: ((((("hemoglobinuria, paroxysmal"[MeSH Terms] AND nocturna*[Title/Abstract]) OR (paroxysmal hemoglobinuria nocturna*[Title/Abstract])) OR (paroxysmal nocturna* hemoglobinuria[Title/Abstract])) OR (paroxysmal nocturna* haemoglobinuria[Title/Abstract])) OR (marchiafava micheli syndrom*[Title/Abstract])) OR (marchiafava-micheli syndrom*[Title/Abstract])	
#2	Search: "latin america*"[Title/Abstract] OR "america latina"[Title/Abstract] OR "latino-america"[Title/Abstract] OR "Argentina"[Title/Abstract] OR "buenos aires"[Title/Abstract] OR "argentinian*"[Title/Abstract] OR "Bolivia"[Title/Abstract] OR "la paz"[Title/Abstract] OR "bolivian*"[Title/Abstract] OR ("Brasil"[Title/Abstract] OR "Brazil"[Title/Abstract] OR "Brasilia"[Title/Abstract] OR "brasile*"[Title/Abstract] OR "brazilian*"[Title/Abstract] OR "Chile"[Title/Abstract] OR "Santiago"[Title/Abstract] OR "chilean*"[Title/Abstract] OR "Colombia"[Title/Abstract] OR "Bogota"[Title/Abstract] OR "colombian*"[Title/Abstract] OR "costa rica"[Title/Abstract] OR "san jose"[Title/Abstract] OR "costa rican*"[Title/Abstract] OR "costarricens*"[Title/Abstract]) OR ("Cuba"[Title/Abstract] OR "Havana"[Title/Abstract] OR "cuban*"[Title/Abstract]) OR ("Ecuador"[Title/Abstract] OR "Quito"[Title/Abstract] OR "ecuadorian*"[Title/Abstract] OR "ecuatorian*"[Title/Abstract]) OR ("el salvador"[Title/Abstract] OR "san salvador"[Title/Abstract] OR "salvadore*"[Title/Abstract] OR "salvadoran*"[Title/Abstract]) OR (("Guayana"[All Fields] AND "Francesa"[Title/Abstract]) OR "french guiana"[Title/Abstract]) OR ("Guadalupe"[Title/Abstract] OR "Guadeloupe"[Title/Abstract] OR "Basse-Terre"[Title/Abstract] OR "guadeloupean*"[Title/Abstract]) OR ("Guatemala"[Title/Abstract] OR "guatemalan*"[Title/Abstract]) OR ("Haiti"[Title/Abstract] OR "Ayiti"[Title/Abstract] OR "port au prince"[Title/Abstract] OR "haitian*"[Title/Abstract]) OR ("Honduras"[Title/Abstract] OR "Tegucigalpa"[Title/Abstract] OR "hondurian*"[Title/Abstract]) OR ("Martinica"[Title/Abstract] OR "Martinique"[Title/Abstract] OR "fort de france"[Title/Abstract] OR "martinican*"[Title/Abstract]) OR ("Jamaica"[Title/Abstract] OR "jamaican*"[Title/Abstract]) OR ("Mexico"[Title/Abstract] OR "mexican*"[Title/Abstract]) OR ("Nicaragua"[Title/Abstract] OR "Managua"[Title/Abstract] OR "nicaraguan*"[Title/Abstract]) OR ("Paraguay"[Title/Abstract] OR "Asuncion"[Title/Abstract] OR "paraguayan*"[Title/Abstract]) OR ("Panama"[Title/Abstract] OR "panamanian*"[Title/Abstract]) OR ("Peru"[Title/Abstract] OR "Lima"[Title/Abstract] OR "peruvian*"[Title/Abstract]) OR ("puerto rico"[Title/Abstract] OR "san juan"[Title/Abstract] OR "puerto rican*"[Title/Abstract] OR "puertorrican*"[Title/Abstract]) OR ("republica dominicana"[Title/Abstract] OR "dominican republic"[Title/Abstract] OR "santo domingo"[Title/Abstract] OR "dominican*"[Title/Abstract]) OR ("Surinam"[Title/Abstract] OR "Suriname"[Title/Abstract] OR "surinamese*"[Title/Abstract]) OR ("Uruguay"[Title/Abstract] OR "Montevideo"[Title/Abstract] OR "uruguayan*"[Title/Abstract]) OR ("Venezuela"[Title/Abstract] OR "Caracas"[Title/Abstract] OR "venezuelan*"[Title/Abstract]) OR ("Belice"[Title/Abstract] OR "Belize"[Title/Abstract] OR "belizean"[Title/Abstract]) OR "indians, south american"[MeSH Terms]	                            
#3	Search: #1 AND #2      Filters: English, Portuguese, Spanish		     	      




[bookmark: _Toc130111744]Appendix 2. EMBASE (59 items)

1     "paroxysmal hemoglobinuria nocturna*".ab,ti. (1)
2     "paroxysmal nocturna* hemoglobinuria".ab,ti. (3893)
3     paroxysmal hemoglobinuria/ (6163)
4     "nocturna*".ab,ti. (57156)
5     3 and 4 (4297)
6     (paroxysmal hemoglobinuria adj2 "nocturna*").ab,ti. (28)
7     "paroxysmal nocturna* haemoglobinuria".ab,ti. (836)
8     Marchiafava-Micheli syndrom*.ab,ti. (4)
9     1 or 2 or 5 or 6 or 7 or 8 (4772)
10     (america latina or latin america* or latinoamerica or latino-america or argentina or Buenos Aires or argentinian* or argentin* or Bolivia or La Paz or bolivian* or Brazil or Brasil or Brasilia or brazilian* or brasile* or Chile or Santiago or chilean* or Colombia or Bogota or colombian* or Costa Rica or San Jose or Costa Rican or costarricens or Cuba or Havana or cuban* or Ecuador or Quito or ecuatorian* or ecuadorian* or El Salvador or San Salvador or salvadoran* or Guayana Francesa or French Guiana or Guadalupe or Guadeloupe or Basse-Terre or guadeloupean* or Guatemala or guatemalan* or Haiti or Ayiti or Port-au-Prince or haitian* or Honduras or Tegucigalpa or hondurian* or hondure* or Martinica or Martinique or Fort de France or martinican* or Jamaica or jamaican* or Mexico or mexican* or Nicaragua or Managua or nicaraguan* or Paraguay or Asuncion or paraguayan or Panama or panamenian* or Peru or Lima or peruvian* or Puerto Rico or San Juan or puerto rican* or puertorrican* or puertorrique* or Republica Dominicana or Dominican Republic or Santo Domingo or dominican* or Surinam or Suriname or surinamese* or Uruguay or Montevideo or uruguayan* or Venezuela or Caracas or venezuelan* or venezolan* or Belize or Belice or belizean* or belicean*).ab,ti. (444232)
11     9 and 10 (59)
12     limit 11 to (english or portuguese or spanish) (59)

[bookmark: _Toc130111745]Appendix 3. LILACS/IBECS (5 items)

phn OR hpn OR hemoglobinuria paroxística nocturna* OR paroxysmal hemoglobinuria nocturna* OR paroxysmal nocturna* hemoglobinuria OR  paroxysmal nocturna* haemoglobinuria OR marchiafava-micheli OR hemoglobinuria paroxística nocturna*   AND ( db:("LILACS" OR "IBECS") AND la:("en" OR "es" OR "pt") AND pais_assunto:("america do sul" OR "brasil" OR "peru" OR "mexico")) AND (year_cluster:[1950 TO 2023])



















[bookmark: _Toc130111746]BIBLIOGRAPHIC SEARCH. SEARCH RESULTS

Paroxysmal noctural hemogobinuria 
Latin America.
 [38 Items]

April  2023

1. 
Pires da Silva B.G.P., Fonseca N.P., Catto L.F.B., Pereira G.C., Calado R.T. The spectrum of paroxysmal nocturnal hemoglobinuria clinical presentation in a Brazilian single referral center. Ann Hematol. 2022;101(5):999–1007. doi:10.1007/s00277-022-04797-9.
 Abstract: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare hematological disorder caused by the expansion of a hematopoietic clone harboring a somatic genetic variant in the PIG-A gene translating into a wide spectrum of clinical and laboratory changes, from intravascular hemolysis, thrombosis, and bone marrow failure to subclinical presentation. In this study, we retrospectively analyzed 87 consecutive cases (39 women; median follow-up, 18 months; range, 0-151 months) in whom a PNH clone was detected by flow cytometry between 2006 and 2019 seen at a single Brazilian referral center. The median age at diagnosis was 29 years (range, 8 to 83 years); 29 patients (33%) were initially classified as PNH/bone marrow failure, 13 (15%) as classic PNH, and 45 (52%) as subclinical PNH. The median overall survival (OS) of the entire cohort was not reached during follow-up, without significant differences between groups. At diagnosis, the median PNH clone size was 2.8% (range, 0 to 65%) in erythrocytes and 5.4% (range, 0 to 80%) in neutrophils. Fourteen patients experienced clone expansion during follow-up; in other 14 patients the clone disappeared, and in 18 patients it remained stable throughout the follow-up. A subclinical PNH clone was detected in three telomeropathy patients at diagnosis, but it was persistent and confirmed by DNA sequencing in only one case. In conclusion, PNH presentation was variable, and most patients had subclinical disease or associated with marrow failure and did not require specific anticomplement therapy. Clone size was stable or even disappeared in most cases.Copyright © 2022, The Author(s).
2. 
Madan T., Jindal S., Garg J., Saharia P. EE603 Economic Evaluation of C5 Inhibitors in Patients With Paroxysmal Nocturnal Haemoglobinuria - A Systematic Literature Review. Value Health. 2022;25(12 Supplement):S174. doi:10.1016/j.jval.2022.09.842.
 Abstract: Objectives: Paroxysmal nocturnal haemoglobinuria (PNH) is an ultra-orphan disease characterized by intravascular haemolysis and venous thrombosis. This systematic literature review (SLR) assesses model-based economic evaluations of C5 inhibitors, used to manage PNH. Method(s): MEDLINE In-Process was systematically searched, using Preferred Reporting Items for Systemic Reviews and Meta-Analyses (PRISMA) guidelines, by pairing relevant keywords to identify studies taking a formal decision-analytic modelling approach. Electronic searches were supplemented by bibliographic searches. Result(s): Of the 156 publications, a study each conducted in the US, UK, Canada and Brazil met the inclusion criteria. Cost-utility analysis was conducted using a Markov model in Canada, Brazil and the US; the UK model performed a preliminary cost-effectiveness analysis based on clinical evidence. A US payer and Brazilian public health perspective was adopted in the respective studies; the economic perspective was not reported in the remaining two. Three studies assessed eculizumab versus standard of care (SoC) or placebo, while one study assessed ravulizumab versus eculizumab. In Canada, the incremental cost per life year gained was CAN$4.62 million, and CAN$2.13 million per quality-adjusted life year (QALY) for eculizumab over SoC. In Brazil, the incremental cost-effectiveness ratio (ICER) for eculizumab versus SoC was R$10,139,542.84 per QALY. Opportunity cost of eculizumab per patient funded was 102.3 discounted QALYs. A US comparison between ravulizumab and eculizumab favoured ravulizumab in terms of health benefits and cost savings (ICER: -US$1,000,818). Conclusion(s): This SLR suggests eculizumab may provide substantial benefits in terms of life expectancy, but at higher incremental costs, impacting its cost-effectiveness. Ravulizumab proved to be a dominant strategy versus eculizuamab, resulting in large cost saving and increased benefits. However, results should be interpreted with caution due to paucity of economic modelling in PNH, and heterogeneity in populations considered in the current models. Further, exploring more cost-effective treatment options is warranted in future.Copyright © 2022
3. 
de Azambuja A.P., Oliveira M.M., Bitencourt M.A., Bonfim C., Malvezzi M., Pasquini R. Analysis of baseline characteristics, disease burden and long-term follow-up of 167 patients with Paroxysmal Nocturnal Hemoglobinuria at a single center in Brazil. Blood Cells Mol Dis. 2021;92((de Azambuja, Oliveira, Bitencourt, Bonfim, Malvezzi, Pasquini) Hospital de Clinicas, Federal University of Parana, UFPR, Brazil):102605. doi:10.1016/j.bcmd.2021.102605.
 Abstract: Paroxysmal nocturnal hemoglobinuria (PNH) can occur as a hemolytic form or small PNH clone found in a patient with bone marrow failure. Method(s): Describe Brazilian retrospective PNH cohort and identify the impact of disease burden on long-term follow-up. Result(s): 167 patients, mean age at diagnosis 28.4 (7.1-71.2 years), four years mean interval between onset of cytopenia/aplasia diagnosis and PNH clone detection. Patients were divided into 15 Classic PNH, 55 Hemolytic PNH with bone marrow hypoplasia (PNH/AA), and 97 Subclinical PNH (sc-PNH). Hypocellular bone marrow was found in 89.2%; 55 had hemoglobinuria and 22 thrombosis during monitoring. WBC PNH clone correlated with RBC PNH clone, LDH and cytopenia. Subclinical patients had lower median lower RBC clone (2.0% vs 24.0% vs 57.8%) and WBC clone (11.7% vs 58.8% vs 81.2%) than PNH/AA and Classic PNH, respectively. PNH granulocyte clone was 89.1% in thrombotic patients. Ten-year overall survival 80.4% and mortality in transplanted patients 9.6%. Sepsis was mortality cause in subclinical PNH (16/18, 88.8%), and thrombosis in hemolytic PNH (11/13, 84.6%). Conclusion(s): Large PNH clones and LDH burden were associated with increased hemolysis and thrombosis risks, while young patients were associated with small PNH clones and subclinical form of the disease. Knowledge of the patient profile, the low risk associated with HSCT, and the use of long-term IST may be instrumental in the clinical management of PNH in restricted-resources countries.Copyright © 2021 Elsevier Inc.



4. 
Cruz D.S., da Silva Santos M., Santos B. Cost-Utility Analysis of Eculizumab for the Treatment of Paroxysmal Nocturnal Hemoglobinuria from the Perspective of the Brazilian Public Health System. Value Health Reg Issues. 2021;26((Cruz) Secretaria da Camara de Regulacao do Mercado de Medicamentos, Agencia Nacional de Vigilancia Sanitaria, Brasilia, Brasil, Brazil):113–125. doi:10.1016/j.vhri.2021.03.003.
 Abstract: Objective: To perform a first cost-utility analysis of eculizumab for the treatment of paroxysmal nocturnal hemoglobinuria from the perspective of the Brazilian Unified Health System. Method(s): A Markov decision model was developed for 35-year-old patients with symptomatic paroxysmal nocturnal hemoglobinuria. We used a cycle length of one month and a time horizon of 20 years. The effectiveness measure was the quality-adjusted life year (QALY). Data were extracted from clinical trials, historical cohorts, and Unified Health System databases. Resource use and costs were estimated from the perspective of the Unified Health System. Deterministic and probabilistic sensitivity analyses were performed. Result(s): The estimated gain in effectiveness with the use of eculizumab was 1.08 QALY through the incremental cost of R$10,959,375.95. The incremental cost-effectiveness ratio was R$10,139,542.84 per QALY, being 331.92 times greater than the Brazilian gross domestic product per capita. In the deterministic sensitivity analysis, the parameters related to the utilities of health states were associated with greater impact in the model. The results of the probabilistic sensitivity analysis with 1000 simulations evidence that 100% of the simulations were not considered cost-effective with the arbitrated willingness to pay R$30,548.40 and R$91,645.20 per QALY. Conclusion(s): The gain in effectiveness with the use of eculizumab was modest, associated with an unjustifiable incremental cost. Therefore, eculizumab is not a cost-effective drug compared with the current standard of care in the treatment of paroxysmal nocturnal hemoglobinuria from the Brazilian Unified Health System perspective.Copyright © 2021 ISPOR-The professional society for health economics and outcomes research
5. 
Azambuja A.P., Oliveira M.M., Cruvinel L., et al. ANALYSIS OF BASELINE CHARACTERISTICS, DISEASE BURDEN AND LONG-TERM FOLLOW-UP OF 167 PATIENTS WITH BRAZILIAN PAROXYSMAL NOCTURNAL HEMOGLOBINURIA - ANOTHER NATURAL HISTORY. Hematology, Transfusion and Cell Therapy. 2021;43(Supplement 1):S32–S33. doi:10.1016/j.htct.2021.10.056.
 Abstract: Introduction: Paroxysmal nocturnal hemoglobinuria (PNH) may occur as classical hemolytic disease or a small PNH clone found in a patient with bone marrow failure. Purpose(s): To describe clinical features and long-term follow-up of 167 patients with PNH and demonstrate differences between disease categories. Method(s): Multiparametric flow cytometry performed on 1025 patients referred from Jan/2000 to Dec/2019 found 167 (16.3%) confirmed PNH clone, 87M/70F. Clinical characteristics at first visit, and laboratory results, incidence of thrombosis, treatment and outcome during follow-up visits were considered for statistical analysis. Result(s): Most patients (89.2%) had hypocellular bone marrow at diagnosis; 55(32.9%) developed hemoglobinuria, and 22(13.2%) developed thrombosis during monitoring. Mean age at aplasia diagnosis 28.4 years (range 5.6 - 71.2), and mean age at PNH clone detection 31.0 years (7.2 - 71.3 years). Clonal evolution occurred in 77 (46.1%) patients at a median of 4 years (range 6-281 months) after the onset of cytopenia. The cohort was divided into 15 classic PNH, 55 hemolytic PNH with bone marrow hypoplasia (PNH/AA), and 97 definitive bone marrow disease with minor PNH clones - subclinical PNH (sc-PNH). Subclinical patients had lower erythrocyte (2.0% vs 24.0% vs 57.8%) and granulocyte PNH clones (11.7% vs 58.8% vs 81.2%) than PNH/AA and classic PNH, respectively. LDH, reticulocytes, absolute neutrophils and bone marrow cellularity were all lower in sc-PNH than in the hemolytic group. Pearson’s analysis showed a statistically significant correlation (p < 0.001) between PNH granulocyte clone and RBC clone (0.697), LDH (0.602), absolute neutrophils (0.310), platelet count (0.430), absolute reticulocytes (0.546), total bilirubin (0.330), and bone marrow biopsy (0.435). PNH granulocyte clone greater than 50% was found in 16/22 thrombotic patients. Mean granulocyte clone was 89.1% (3.4%-99.2%) versus 12.3%(0.1%-34.0%), p < 0.001, and erythrocytes 28.4% (3.4-99.8) versus 0.7% (0.1-14.0) in thrombotic versus the remaining 145 patients. Treatment was highly heterogeneous during this 20-year follow-up: immunosuppressive therapy with CSA and/or thymoglobulin was given to 72 patients in the subclinical group (73.1%) and 45 (64.3%) in the hemolytic group; 52 patients received HSCT (31.1%) of which 40 in sc-PNH and 11 in PNH/AA; a total of 19 patients received Eculizumab after 2008 and 3 patients never received treatment. Incidentally, there were 17 thrombotic events in hemolytic patients (38.6%) diagnosed by 2007, compared to only five events (19.2%) in patients diagnosed after 2008. The average follow-up period was 74 months (1 - 330 months), with 31 deaths in total (80.4% OS). Sepsis was the leading cause of sc-PNH mortality (16/18, 88.8%), and thrombosis in both hemolytic groups (11/13, 84.6%). Log rank test shows similar survival when comparing patients with diagnosis until and after 2007 (p = 0.04). Conclusion(s): this study suggests clonal evolution in the long-term follow-up of aplastic patients and confirms the observation that high levels of PNH and LDH clones are associated with life-threatening hemolysis and thrombosis, while small PNH clones and young age are associated with the subclinical form of the disease. Although without statistical significance, the cumulative incidence of thrombosis in the group diagnosed after 2008 appears to be lower than the previous period, perhaps due to the routine use of Eculizumab.Copyright © 2021
6. 
Lee JW, Kulasekararaj AG. Ravulizumab for the treatment of paroxysmal nocturnal hemoglobinuria. Expert Opin Biol Ther. 2020;20(3):227–237. doi:10.1080/14712598.2020.1725468. https://www.ncbi.nlm.nih.gov/pubmed/32011183
  Abstract: Introduction: Eculizumab, which is indicated to treat patients with paroxysmal nocturnal hemoglobinuria (PNH), is a life-changing, life-saving therapy that  decreases intravascular hemolysis and thrombosis and improves survival. Some  eculizumab-treated patients, however, experience breakthrough hemolysis; and  overall, the burden of the treatment schedule (intravenous infusions every  2 weeks) is substantial. Ravulizumab is a long-acting, second-generation  complement component 5 (C5) inhibitor that is administered intravenously every  8 weeks. It is approved in the United States (December 2018), Japan (June 2019),  Europe (July 2019), and Canada and Brazil (September 2019).Areas covered: This  article reviews data presented in journal articles identified on Medline/PubMed,  abstracts presented at hematology meetings, and information posted on  ClinicalTrials.gov and Alexion.com. Emphasis is placed on the non-inferiority of  ravulizumab compared to eculizumab and the advantages of the 8-week,  weight-based, dosing regimen.Expert opinion: In phase 3 trials, ravulizumab has  been shown to be as safe and efficacious as eculizumab, to be associated  numerically with lower rates of breakthrough hemolysis (p for non-inferiority  <0.0004), and to be preferred over eculizumab by most patients. Ravulizumab is  likely to replace eculizumab as the first-line treatment for PNH both in patients  who are naive to eculizumab treatment and in patients who are clinically stable  on eculizumab.
7. 
Kulasekararaj A., Risitano A., Lee J.W., et al. Phase 3 study of danicopan, an oral complement factor D inhibitor, as add-on therapy to a C5 inhibitor in patients with paroxysmal nocturnal hemoglobinuria with clinically evident extravascular hemolysis. Blood. 2020;136(SUPPL 1):6–7. doi:10.1182/blood-2020-134388.
 Abstract: Background: PNH is a rare, life-threatening disease caused by uncontrolled terminal pathway activation leading to intravascular hemolysis (IVH). The C5 inhibitors eculizumab (ECU) and ravulizumab (RAV) prevent IVH by inhibiting terminal complement; however, some C5 inhibitor-treated patients may experience persistent anemia due to extravascular hemolysis (EVH) caused by C3 fragment deposition and opsonization driven by constitutive activation of the alternative pathway (AP). Inhibition of factor D (FD), the rate limiting enzyme of the AP, acts on the complement cascade upstream of C3. Danicopan (ALXN2040, ACH-4471) is a first-in-class oral small molecule FD inhibitor. In vitro studies with RBCs collected from PNH patients have shown that danicopan not only inhibited hemolysis but also prevented deposition of C3 fragments on PNH RBCs. In a 24-week Phase 2 study of ECU-treated PNH patients with transfusion-dependent anemia (hemoglobin [Hgb] <10 g/dL), danicopan add-on resulted in clinically significant improvements in Hgb, near transfusion-independence, improvements in FACIT-Fatigue scores, and was generally well-tolerated; 96% of treatment-emergent adverse events were mild-to-moderate in severity and did not result in discontinuation. The purpose of this randomized, double-blind, pivotal Phase 3 trial (NCT04469465; EudraCT 2019-003829-18) is to evaluate the efficacy of oral danicopan add-on therapy in PNH patients with clinically evident EVH (CE-EVH) on an approved C5 inhibitor. Study Design and Methods: This study consists of a 12-week double-blind placebo-controlled treatment period 1 followed by a 12-week danicopan+C5 inhibitor treatment period 2 and a long-term extension up to 1-year. Patients (target enrollment, N=84) will be randomized to danicopan or matched placebo TID in a 2:1 ratio for the 12-week treatment period 1. Patients randomized to placebo for treatment period 1 will switch to danicopan at week 12 (Figure). Eligible adult patients must be receiving a stable regimen of ECU or RAV (no change in drug/dose/interval for >=24 weeks), and have CE-EVH, defined by anemia (Hgb <=9.5 g/dL), absolute reticulocyte count >=120 x 109/L, and >=1 transfusion within 6 months before study entry. The starting dose of danicopan is 150 mg TID. Patients with alanine aminotransferase (ALT) or direct bilirubin values >1.5 x upper limit of normal (ULN) will start at 100 mg TID. Doses may be escalated in 50-mg increments, with >=4 weeks between escalations, to a maximum of 200 mg TID based on safety and clinical effect at protocol-specified time points. Exclusion criteria include major organ transplant or hematopoietic stem cell transplantation (HSCT), aplastic anemia requiring HSCT, complement deficiency, or ALT >2 x ULN. The primary efficacy endpoint is change in Hgb at week 12. Secondary endpoints are proportion of patients not requiring a transfusion through week 12, change from baseline in FACIT-Fatigue scores, and change from baseline in absolute reticulocyte count at week 12. Other secondary endpoints (at weeks 12 and 24) include RBC units transfused, Hgb stabilization, laboratory markers (including bilirubin, LDH, and PNH clone size), and patient-reported outcomes (EQ-5D-3L, EORTC-QLQ-C30, WPAI, and health resource utilization). Primary and secondary efficacy analyses will be performed on the intent-to-treat population; safety analyses will include all patients who received >=1 dose of study drug. Danicopan has the potential to be the first oral PNH therapy, and offers an opportunity to enhance the well-characterized efficacy of C5 inhibitors without compromising safety. This Phase 3, pivotal trial will be the largest clinical evaluation of danicopan to date. More importantly, the trial has the potential to generate robust data to demonstrate the efficacy and safety of add-on, oral danicopan to C5 inhibitor therapy in PNH patients with clinically evident hemolysis.
8. 
Azevedo P.S., Zuppo I., Sarmento T.T., et al. Eculizumab in pregnant women: A viable alternative to prevent invasive hemolysis? Pharmacoepidemiol Drug Saf. 2020;29(SUPPL 3):548. doi:10.1002/pds.5114.
 Abstract: Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare chronic hemolytic anemia, mediated by the complement, whose only medication available for treatment in Brazil is eculizumab, recently listed by the Brazilian national health service. Despite the chronic nature of the disease, it is known that pregnancy and lactation trigger an increase in hemolysis, increasing the risk of complications during pregnancy, cases in which eculizumab may be required. Objective(s): To evaluate the safety of eculizumab in the treatment of pregnant and breastfeeding with PNH using real-world evidence, as support for the development of a national guideline for the treatment of the disease. Method(s): A systematic review (SR) conducted in May 2019, evaluated the safety of eculizumab in the treatment of pregnant and/or breastfeeding women with PNH, by consulting the PUBMED, EMBASE, LILACS, Cochrane Library databases and gray literature. Two independent reviewers carried out the studies selection. The data were summarized and presented with the main information from the cohort studies, in addition to a pool of data collected in the case reports. The main evaluated outcomes were: abortion, fetal malformation and the presence of eculizumab in breast milk. Result(s): Of the 2,012 retrieved studies, 11 were included in the SR. Among these studies one was a cohort design and 10 were case reports. The cohort study evaluated the use of eculizumab during 75 pregnancies of 61 women with PNH. Six abortions were observed during the first trimester of pregnancy and three stillborn were reported. In addition, the presence of eculizumab was evaluated in 10 breast milk samples and the drug was not identified in any of them. Additionally, a pool of 10 case studies involving 17 patients were included, of which 53% used eculizumab throughout pregnancy and the average time of eculizumab use was 14 weeks. In the sample, 71% of cases presented complications, with the main reports of hemolytic crisis (29.4%), pre-eclampsia (11.7%) and anemia (11.7%). All children were born healthy. Eculizumab was not identified in breast milk in all 10 samples evaluated. Conclusion(s): Real-world evidence suggests that the risks of using eculizumabe did not outweigh the benefits of treating pregnant women with PNH. This systematic review, together with a panel of experts, validated the relevance of using eculizumab during pregnancy, allowing the development of a clinical guideline that promotes safe and comprehensive care for women with PNH in Brazil.
9. 
Yamakawa P.E., Da Fonseca A.R., Perez Gomes C., et al. PIG-a Mutations in a Brazilian Cohort of Patients with Paroxysmal Nocturnal Hemoglobinuria. Blood. 2019;134(Supplement 1):944. doi:10.1182/blood-2019-132033.
 Abstract: Introduction: Paroxysmal nocturnal hemoglobinuria (PNH) is a disorder due to an acquired loss-of-function mutation in the phosphatidylinositol glycan class A (PIG-A) gene. A large spectrum of acquired PIG-A mutations has been described, like insertions or deletions involving a single base or several bases, and single base substitution that are the most common. Usually there are more than one PIGA mutations and one clone is predominant. The clinical manifestations of PNH are intrinsically related to clonal expansion of hematopoietic stem cell deficient in GPI-anchored proteins. Some hypothesis failed to explain alone this clonal expansion. Here we try to identify and to correlate PIG-A gene mutations with clinical manifestations in a series of patients with PNH. Method(s): We analyzed 31 patients with classical PNH (n=23) or aplastic anemia and PNH clone (n=8). The sequencing of the PIG-A gene was performed using the Sanger technique. The electropherograms were aligned against the reference sequence of the PIG-A gene deposited in GenBank (Accession number NG_009786), and analyzed using the Geneious R10 software (Biomatters). After analysis, a search was performed in the Clinvar, dbSNP and HGMD databases to verify the pathogenicity of the mutations. For variants without description in the literature, a pathogenicity prediction analysis was performed using Mutation Taster, Polyphen 2 and Human Splicing Finder software. Result(s): We found 29 different variants of the PIG-A gene in 27 patients: 23 were new mutations, with no previous description in the literature, 3 were previously described mutations, and 3 were single nucleotide polymorphism (SNP). There was great variation in the type and location of somatic mutations. Mutations were predominantly small deletions and simple base changes; 42% of the mutations were described as frameshift mutations and 31% missense mutations. We did not find any specific correlation between the clinical characteristics of hemolytic PNH patients and their mutations, due to the wide variety of mutations. According the pathogenicity prediction programs, the majority (22 of 29) of the variants found were classified as probably pathogenic. Among the 23 patients with hemolytic PNH, 19 patients had at least one mutation classified as pathogenic. In patients with subclinical PNH, only SNPs were found. Fifteen patients with hemolytic PNH had more than one concomitant mutation, most of which were probably pathogenic mutations associated with a polymorphism. Conclusion(s): We described PIG-A mutations in a series of PNH patients in Brazil and observed no correlation exists between mutation types and clinical features in hemolytic patients. Among subclinical PNH patients, only SNPs were observed, probably because of small clone sizes. Disclosures: No relevant conflicts of interest to declare.Copyright © 2019 American Society of Hematology
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Yamakawa P.E., Da Fonseca A.R., Gomes I.B.R., et al. Clinical Characteristics of Brazilian Patients with Paroxysmal Nocturnal Hemoglobinuria and Changing Prognosis with Eculizumab. Blood. 2019;134(Supplement 1):2222. doi:10.1182/blood-2019-132023.
 Abstract: Introduction: Paroxysmal nocturnal hemoglobinuria (PNH) is a nonmalignant clonal disease of hematopoietic cells due to acquired mutations in the phosphatidylinositol glycan class A (PIG-A) gene, which is required for glycosylphosphatidylinositol (GPI) anchor biosynthesis. This leads to partial or complete absence of all GPI-linked proteins, who are complement regulatory proteins, resulting in an increased sensitivity of the red blood cells to the action of complement. PNH is characterized by signs and symptoms related to intravascular hemolysis, hypercoagulability state, and varying degrees of medullary insufficiency. The anti-complement therapy radically changed the PNH patients outcomes. However, there are little data on the clinical characteristics of PNH in Latin American countries. Method(s): We performed a retrospective analysis of 109 patients with PNH clone followed from January 1987 until July 2019 in two Brazilian centers: Universidade Federal de Sao Paulo and Hospital Sirio Libanes (Sao Paulo-Brazil). Most patients (88%) were evaluated while the others had lost follow up or died and data was obtained from their medical reports. Patients were separated into 3 groups: classical PNH (n=44) PNH associated with other bone marrow disorder(n=12), and subclinical PNH, defined as PNH clone (at least 0.01% of cells with PNH clone) associated with another bone marrow disorder (n=53, aplastic anemia in 95% of cases). Median follow up was 60 months (range: 3-394). Result(s): Median age at diagnosis was 41 years (range: 18-81), and 51% were male. Among the 56 patients with hemolytic PNH, 86% had fatigue, 66% hemoglobinuria, 45% abdominal pain and 16% dysphagia. Venous thromboembolism was observed in 14 cases (25%), with abdominal thrombosis in 7 cases (50%). Seven patients (13%) had arterial thrombosis (stroke or transient ischemic attack). Only 5 patients (10%) in the hemolytic group had acute renal failure and needed dialysis therapy due to a hemolytic crisis, but progressed to recovery of renal function after the event. No patient in this series had moderate or severe chronic kidney disease. Most hemolytic patients (73%) were treated with eculizumab, with a median time from diagnosis to the start of eculizumab of 25 months (range: 2-275). All eculizumab-treated patients had significant reduction in intravascular hemolysis with lactate dehydrogenase (LDH) normalization. Most had significant improvement in anemia, with increase in the median hemoglobin from 9.1 g/dL before treatment to 11.7 g/dL after eculizumab. The vast majority (94%) became transfusion-independent. Overall survival (OS) at 5 years was 100% at 5 years for classical PNH (n=44), 89% for subclinical PNH (n=53) and 71% for PNH associated with another bone marrow disease (n=12). Conclusion(s): The clinical data and the distribution of the three subtypes of PNH in this study in this large series of Brazilian PNH patients were similar to other published series, except for a lower frequency of venous or arterial thrombosis in hemolytic patients before eculizumab treatment and a lower frequency of chronic kidney disease in our series. We also confirmed in our series the efficacy of eculizumab in controlling hemolysis and PNH-related complications and death risk. Disclosures: No relevant conflicts of interest to declare.Copyright © 2019 American Society of Hematology
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De Francesco Daher E., Zun iga P.J.D., Pequeno M.G.C., et al. Novel biomarkers of subclinical kidney injury among patients with paroxysmal nocturnal hemoglobinuria. Nephrol Dial Transplant. 2019;34(Supplement 1):a399. doi:10.1093/ndt/gfz103.SP111.
 Abstract: INTRODUCTION: Paroxysmal nocturnal hemoglobinuria (PNH) is a chronic acquired hemolytic disease classified as ultra-rare, of which the pathophysiology of renal dysfunction is still poorly understood. The aim of this study is to investigate novel biomarkers of subclinical kidney injury among patients with PNH. METHOD(S): A retrospective case-control study was performed with 17 patients with PNH from November 2017 to April 2018 in Fortaleza city, northeast of Brazil. After confirmation of the diagnosis by flow cytometry, random samples of urine and blood were collected. Clinical and laboratory data were evaluated. For renal function analysis, glomerular filtration rate (eGFR) was estimated using the CKD-EPI formula. Two renal biomarkers were evaluated: urinary KIM-1 and MCP-1, quantified by ELISA. RESULT(S): The age mean value for the group of PNH patients was 40.2+/-10.8years, with 41.2% female. For the control group, the age mean value was 30.77+/-10.07 and the percentage of female patients was 53.8%. Patients with PNH presented significant hematological disorders and signs of intravascular hemolytic anemia. The levels of urinary MCP-1 among the PNH group were significantly higher with respect to the control group (PNH: 76.47 [27.57-124.65pg/g-cr], control: 15.3 [8.66-28.93 pg/g-cr], p = 0.010). In addition, there were positive correlations between MCP-1 and the fraction of sodiumexcretion (r = 0.657, p = 0.004) and between MCP-1 and the fraction of chlorine excretion (r = 0.618, p = 0.008). A negative correlation was found between MCP-1 and uric acid (r =-0.573, p = 0.016). Conversely, the levels of urinary KIM-1 did not exhibit a significant difference between PNH patients and the control group (PNH: 0.77+/-0.5ng/ml, control: 0.7+/-0.29ng/ml). CONCLUSION(S): No clinically evident renal dysfunction was observed using traditional renal function biomarkers. However, uMCP-1 levels were elevated in PNH patients, who may present renal damage due to inflammatory processes, suggesting that uMCP-1 could represent a useful biomarker for the early detection of renal dysfunction.
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Caetano R., Rodrigues P.H., Correa M.C., Villardi P., Osorio-de-Castro C.G.S. PUBLIC PURCHASES OF ECULIZUMABE BY THE BRAZILIAN MINISTRY OF HEALTH: A PROFILE OF VOLUMES AND EXPENSES FROM 2007 TO 2018. Value Health Reg Issues. 2019;19(Supplement):S75. doi:10.1016/j.vhri.2019.08.416.
 Abstract: Objectives: Eculizumab is a high-cost monoclonal antibody used for complications in patients with Paroxysmal Nocturnal Hemoglobinuria and Atypical Haemolytic Uremic Syndrome, two rare diseases. Approved by the FDA and the EMA in 2007, the market approval in Brazil was only granted in March 2017, by Anvisa. Before eculizumab incorporation into the Unified Health System (SUS) in December 2018, judicial demands to access the drug headed public spending with litigated medicines for several years. The study examined purchases of eculizumab by the Brazilian federal government from 2007 to 2018, in terms of quantities, expenditures and prices. Method(s): We extracted eculizumab purchases data between January 2007 and December 2018, from the Integrated General Services Administration System (SIASG). We examined number of purchases, quantities purchased, annual expenses and prices. Prices were restated by the IPCA for December 2018 and values converted to US dollars (1R$ = USD 0.2580778). Trend analyses were performed using the least square method. Result(s): Beginning in 2009, the Brazilian Ministry of Health carried out all purchases through a bidding waiver for the provision of litigated medicines. There was a growing trend in number of purchases and in quantities purchased over time. There were 283 purchases during the period, totaling 116,792 vials, being 28.2% purchased in 2018. Total corrected expenses amounted to more than R$ 2.44 billion (USD 630.73 million). After market approval, the weighted average price (PMP) fell approximately 35%, to values below regulated prices established by the Drug Market Regulation Chamber (CMED). Conclusion(s): Eculizumab represented extremely significant expenses for the SUS during the period. All purchases were made to address litigation, outside the competitive environment. After Anvisa’s market approval, prices dropped significantly, which may show further reduction, since there is no active patent in place anymore in Brazil, and the drug was incorporated by SUS in December 2018.Copyright © 2019
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Bastos JMC, Pinheiro PL, Rocha LC, et al. Therapeutic challenges in pregnant women with paroxysmal nocturnal hemoglobinuria: A case report. Medicine (Baltimore). 2018;97(36):e12155. doi:10.1097/MD.0000000000012155. https://www.ncbi.nlm.nih.gov/pubmed/30200112 
 Abstract: INTRODUCTION: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare acquired disease, arising from the mutation of clonal hematopoietic stem cells, with an  estimated incidence of 1 to 5 cases per million individuals. In pregnant women,  adequate information regarding the prevalence of PNH is lacking, and its  management has been a challenge because of the significant complications in this  group. The condition is diagnosed based on clinical findings and laboratory  tests. Eculizumab, the drug of choice for the treatment of PNH, reduces hemolysis  and stabilizes hemoglobin levels, thereby decreasing the need for blood  transfusions and improving the overall quality of life. CASE PRESENTATION: A  38-year-old woman was diagnosed with PNH in 2007 and eculizumab therapy was  initiated at the end of 2014. She became pregnant in September 2015 and presented  various decompensations from forced reductions in therapy due to the  nonavailability of eculizumab. The pregnancy was interrupted in week 35, but the  well-being of the newborn was not compromised. The patient, however, had to  remain hospitalized for resolution of acute kidney insufficiency, anemia, and  intense hemolysis, which were reverted by means of intravenous hydration,  transfusion of 10 packed red blood cell units, and eculizumab therapy.  CONCLUSION: The rarity of the disease and the lack of protocols for its  management during pregnancy hampered the treatment of the patient. However, the  symptoms were progressively treated as they appeared, based on laboratory tests  since it was necessary to circumvent and handle the lack of eculizumab which was  not readily available in Brazil’s Public Health System.
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Morado M., Freire Sandes A., Colado E., et al. Diagnostic screening of paroxysmal nocturnal hemoglobinuria: Prospective multicentric evaluation of the current medical indications. Cytometry Part B Clin Cytometry. 2017;92(5):361–370. doi:10.1002/cyto.b.21480.
 Abstract: Background: Although consensus guidelines have been proposed in 2010 for the diagnostic screening of paroxysmal nocturnal hemoglobinuria (PNH) by flow cytometry (FCM), so far no study has investigated the efficiency of such medical indications in multicentric vs. reference laboratory settings. Method(s): Here we evaluate the efficiency of consensus medical indications for PNH testing in 3,938 peripheral blood samples submitted to FCM testing in 24 laboratories in Spain and one reference center in Brazil. Result(s): Overall, diagnostic screening based on consensus medical indications was highly efficient (14% of PNH+ samples) both in the multicenter setting in Spain (10%) and the reference laboratory in Brazil (16%). The highest frequency of PNH+ cases was observed among patients screened because of bone marrow (BM) failure syndrome (33%), particularly among those with aplastic anemia (AA; 45%) and to a less extent also a myelodysplastic syndrome (MDS; 10%). Among the other individuals studied, the most efficient medical indications for PNH screening included: hemolytic anemia (19%), hemoglobinuria (48%) and unexplained cytopenias (9%). In contrast, only a minor fraction of the patients who had been submitted for PNH testing because of unexplained thrombosis in the absence of cytopenia, were positive (0.4%). Conclusion(s): In summary, our results demonstrate that the current medical indications for PNH screening by FCM are highly efficient, although improved screening algorithms are needed for patients presenting with thrombosis and normal blood cell counts. © 2016 International Clinical Cytometry Society.
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Morado M., Perez-Andres M., Freire Sandes A., et al. Prospective multicentric evaluation of the current medical indication for paroxysmal noctural hemoglobinuria diagnostic screening. Haematologica. 2016;101(Supplement 1):412–413.
 Abstract: Background: Although consensus guidelines have been proposed in 2010 for the diagnostic screening of paroxysmal nocturnal hemoglobinuria (PNH) by flow cytometry (FCM), so far no study has investigated the efficiency of such medical indications in multicentric vs. reference laboratory settings. Aim(s): To evaluated the efficiency of the current consensus medical indications for diagnostic screening of PNH by FCM Methods: Overall, information about 3,938 samples from an identical number of individuals prospectively submitted between January 2011 and December 2014 for diagnostic screening of PNH by flow cytometry was collected at 24 flow cytometry laboratories in Spain which participate in the PNH-External Quality Assurance Program of the Iberian Society of Cytometry (1,718 samples) plus one reference laboratory in Sao Paulo, Brazil (2,220 samples). The following GPI-associated markers were analyzed: FLAER (analyzed in 87% of the cases), CD14 (98%), CD16 (37%), CD24 (93%), and/or CD157 (5%). In those cases with GPI-deficient mature neutrophils and monocytes, expression of CD59 (100% of cases) was also analyzed on red blood cells. Result(s): Overall, diagnostic screening based on consensus medical indications was highly efficient (567 PNH+/3,938 screened cases; 14% PNH+ samples) both in the multicenter setting in Spain (10%) and reference laboratory in Brazil (16%). Although GPI-deficient cells were found within all age groups, a significantly higher frequency of PNH+ cases was observed among the screened PB samples from individuals <=40 years vs. older cases (18% vs. 11%; p<0.001) Estimated annual incidence of new PNH cases was be of =2.5 cases/million individuals per year. When patients with previously diagnosed hematological associated disorders (mostly AA and MDS) were excluded from the analysis, the annual incidence of PNH was of 0.6 cases per million individuals per year. The highest frequency of PNH+ cases was observed among patients screened because of bone marrow (BM) failure syndrome (33%), particularly among those with mainly aplastic anemia (243/541; 45%) and to a less extent also myelodysplastic syndrome (26/266; 10%). Among the other individuals studied, the most efficient medical indications for PNH screening included: hemoglobinuria (35/73; 48%), unexplained cytopenias including anemia (88/393; 22%), non-immune hemolytic anemia (71/382; 19%), and thrombosis associated to (non-hemolytic) anemia and/or another cytopenia (10/73; 14%). PNH+ cases was less commonly observed among patients with chronic myeloproliferative neoplasms (1/21; 4.8%), unexplained cytopenias in the absence of anemia (39/772; 5.1%) or unspecified anemia (17/468; 3.6%). In contrast, only a minor fraction of the patients who had been submitted for PNH testing because of unexplained thrombosis in the absence of cytopenia were positive (3/800; 0.4%). Summary/Conclusions: In summary, our results demonstrate that the current medical indications for PNH screening by FCM are highly efficient, although improved screening algorithms are needed for patients presenting with thrombosis and normal blood cell counts.
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Scherling-Ocampo AA, Vargas-Ruíz ÁG, López-Karpovitch X. Study of Anticoagulant, Procoagulant, and Fibrinolytic Pathways in Mexican Patients With Paroxysmal Nocturnal Hemoglobinuria. Rev Invest Clin. 2015;67(6):350–356. https://www.ncbi.nlm.nih.gov/pubmed/26950739 
 Abstract: BACKGROUND: In Mexico, the frequency of thromboembolic events associated to paroxysmal nocturnal hemoglobinuria is 3%; a clone size > 50% in granulocytes has  been associated with a higher risk of thromboembolic events. METHODS: Between  2001 and 2012, 40 patients with paroxysmal nocturnal hemoglobinuria were studied.  In 12 cases anticoagulant, procoagulant, and fibrinolytic pathways were analyzed.  RESULTS: Only two of 40 patients (5%) developed a thromboembolic event over a  25.5-year follow-up period. From 12 patients, 91.7% had a paroxysmal nocturnal  hemoglobinuria clone > 50% in granulocytes and 83.3% a clone > 50 % in monocytes.  Five of 12 cases had elevated FV levels and four showed increased FVIII, von  Willebrand factor antigen, von Willebrand factor ristocetin cofactor activity and  FX. Protein S and protein C were decreased in nine and three patients,  respectively. Only antithrombin correlated positively with paroxysmal nocturnal  hemoglobinuria clone size in monocytes (p = 0.0442), whereas von Willebrand  factor ristocetin cofactor correlated negatively with lactic dehydrogenase levels  (p = 0.0186). No statistically significant associations were recorded with all  other factors. CONCLUSION: The low frequency of thromboembolic events in Mexican  patients could partly be explained by the associations between anticoagulant  system (antithrombin) with paroxysmal nocturnal hemoglobinuria monocyte clone  size, and procoagulant system (von Willebrand factor ristocetin cofactor) with  lactic dehydrogenase levels.
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de Azambuja AP, Malvezzi M, Bitencourt MA, Oliveira MM, Medeiros LA, Pasquini R. Paroxysmal nocturnal hemoglobinuria clone in 103 Brazilian patients: diagnosis and classification. Rev Bras Hematol Hemoter. 2015;37(2):90–97. doi:10.1016/j.bjhh.2015.01.001. https://www.ncbi.nlm.nih.gov/pubmed/25818818 
 Abstract: BACKGROUND: Paroxysmal nocturnal hemoglobinuria is an acquired chronic hemolytic anemia, which often manifests as peripheral blood cytopenias and thrombosis.  OBJECTIVE: The aim of this study is to describe a Brazilian population of  paroxysmal nocturnal hemoglobinuria patients. METHODS: One hundred and three  paroxysmal nocturnal hemoglobinuria cases were retrospectively reviewed and the  clinical presentation, thrombosis, survival, and clone size were assessed.  Diagnosis was established by flow cytometry. RESULTS: Fifty-two male and 51  female patients with a median age of 24.1 years (5.5-62 years) were studied.  Clinical symptoms included hemoglobinuria (18.4%), infection (46.6%) and  thrombosis (16.5%), and 80.6% had pancytopenia. Patients were classified as  classic paroxysmal nocturnal hemoglobinuria (10), paroxysmal nocturnal  hemoglobinuria with aplastic anemia (39), and paroxysmal nocturnal hemoglobinuria  with subclinical features and aplastic anemia (54). There were significant  differences in terms of median age, size of clone, clinical symptoms, and  peripheral blood cell counts between the three subcategories. The clone size in  erythrocytes and granulocytes were respectively 0.04% (range: 0-18%) and 7.3%  (range: 0.3-68.7%) in patients with subclinical features and aplastic anemia,  15.8% (range: 0-99.7%) and 63.0% (range: 1.7-99.8%) in patients with aplastic  anemia alone, and 82.2% (range: 0-99.85%) and 98.0% (81.3-100.0%) in Classic  disease. Statistical differences were identified for platelets (p-value=0.001),  lactate dehydrogenase (p-value=0.002) and the clone size (p-value<0.001) in  patients who suffered thrombotic events compared to those who did not. Overall  survival was 81.7%, with patients with subclinical features and aplastic anemia  having lower overall survival (76.5%). CONCLUSION: This retrospective review of  103 patients over an 11-year period represents the largest collection of  paroxysmal nocturnal hemoglobinuria cases from a single center in Brazil. Flow  cytometry showed that a larger clone was associated with classical symptoms and  increased risk of thrombosis, even in patients with bone marrow failure, whereas  a smaller clone was associated with bone marrow aplasia.
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Schcolnik-Cabrera A., Labastida-Mercado N., Galindo-Becerra L.S., et al. Reduced-intensity stem cell allografting for PNH patients in the eculizumab era: The Mexican experience. Hematology. 2015;20(5):263–266. doi:10.1179/1607845414Y.0000000195.
 Abstract: Background: Paroxysmal nocturnal haemoglobinuria (PNH) presents as two major entities: the classical form, predominantly haemolytic and a secondary type with marrow failure and resultant aplastic anaemia (AAPNH). Currently, the treatment of choice of the haemolytic variant is eculizumab; however, the most frequent form of PNH in Mexico is AA-PNH. Patients and Methods: Six consecutive AA-PNH patients with HLA-identical siblings were allografted in two institutions in Mexico, employing a reduced-intensity conditioning regimen for stem cell transplantation (RIST) conducted on an outpatient basis. Result(s): Median age of the patients was 37 years (range 25-48). The patients were given a median of 5.4 x 106/kg allogeneic CD34(+) cells, using 1-3 apheresis procedures. Median time to achieve above 0.5 x 109/l granulocytes was 21 days, whereas median time to achieve above 20 x 109/l platelets was 17 days. Five patients are alive for 330-3150 days (median 1437) after the allograft. The 3150-day overall survival is 83.3%, whereas median survival has not been reached, being above 3150 days. Conclusion(s): We have shown that hypoplastic PNH patients can be allografted safely using RIST and that the long-term results are adequate, the cost-benefit ratio of this treatment being reasonable. Additional studies are needed to confirm the usefulness of RIST in the treatment of AA-PNH.Copyright © W. S. Maney & Son Ltd 2015
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Brodsky A.L., Touliet V.S., Rocaspana A., et al. Eculizumab treatment of paroxysmal nocturnal hemoglobinuria (PNH). The argentinian experience. Blood. 2015;126(23):4788.
 Abstract: INTRODUCTION: paroxysmal nocturnal hemoglobinuria (PNH) is a clonal, non malignant disease of hematopoiesis characterized by intravascular hemolysis, a variable depth of bone marrow failure and a marked thrombophilia. Classic therapeutic resources are supportive care and allogeneic hematopoietic stem cell transplantation. Eculizumab arrival to our country -in 2009- revolutionized PNH treatment. We report here our experience with a cohort of 33 patients treated with eculizumab. AIMS: to evaluate indications of eculizumab, hematologic response, delays to initiate treatment, interruptions and its consequences, and mortality in our patients. PATIENTS and METHODS: data of 33 patients with PNH who begun treatment with eculizumab between ’01/09 and ’12/14 were collected with a specific questionnaire. Qualitative data were analyzed as proportions. Quantitative data were evaluated as median (Md), range (R) and percentiles 25% and 75%, or mean (Mn) and 95% confidence interval (95% CI). Quantitative responses to treatment were evaluated with a non parametric test for paired data (Wilcoxon signed Rank test). A probability value <0.05 was used to define statistical significance. RESULT(S): cohort characteristics: Md age at diagnosis: 32 years old. R: 18 a 73. Eighteen were females and 15 males. Interval simptoms-PNH diagnosis Md: 284 days, R: 1 a 4,518. Granulocyte PNH clon size Md: 91%, R: 18 a 99%. Symptoms prevalence: fatigue: 90.6%, dyspnea: 71.9%, abdominal pain 56.2%, dysphagia 25%, erectil dysfunction: 20% (of males). Complications frequency: thrombosis 27.3%, impaired renal function 21.2%, pulmonary hypertension 3.1%. Severity criteria of PNH leading to eculizumab prescription: disabling symptoms 90.6%, steroid dependence 70%, transfusional requirement 54.5%, thrombosis 24.2%, impaired renal function 21.2%, severe dyspnea/ pulmonary hypertension 21.2%. Delay of eculizumab treatment (from medical prescription to first infusion) in 28 patients: Md: 196 days, R: 37 to 592. Hematologic responses to eculizumab: Mn LDH decline: 2,081 U/L (95% CI: 1,204 to 2,958) p=0.0003. Mn elevation of hemoglobin 1,5 g/dL (95% CI: 0.82 to 2.18) p=0.0005. Platelet counts increase in thrombocytopenic patients (<150,000 platelets/muL) Mn: 20,720/muL (95% CI: 712 to 40,730) p=0.042. There were no significant changes in neutrophil counts. Eculizumab treatment interruptions were extremely frequent: 93.7% of patients suffered at least one or more treatment delay(s) >= 7 days. Only 2/33 patients did not have any treatment interruption. The mean cause of this treatment irregularities were delays in drug provision by the medical insurance (in 100% of affected patients). In only 10% of cases, lack of patient adherence was responsible for treatment interruptions. Even more, 25.8% of drug supplies were delayed for 7 days or more (99/384 provisions). Results of treatment interruptions were: transfusional requirement in 41.4% of cases, severe anemia in 34.5%, hospital admission in 27.6%, acute renal impairment in 16.7%, Budd-Chiari syndrome progression in one case, and probable cause of death in another one. Three patients died (9.1%). Causes were infection in 1, advanced colon cancer in 1, and multiorgan failure, probably related to visceral thrombosis, in the third case. CONCLUSION(S): this argentinian cohort shows that disabling symptoms, corticosteroids dependence and transfusional requirements are the most frequents causes to start eculizumab treatment in our patients. Eculizumab was effective to block hemolysis, to improve anemia and thrombocytopenia and to prevent new thrombotic events. However, eculizumab achievements were hindered in our experience by the delay to initiate treatment and the frequent interruptions it suffered, as it is usual in Latin America. These treatment delays/interruptions, uncommon in the medical literature, led to multiple and severe complications.
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Hernández-Reyes J, González-Ramírez MP, Martagón-Herrera NÁ, Rosales-Durón AD, Ruiz-Delgado GJ, Ruiz-Argüelles GJ. Paroxysmal nocturnal hemoglobinuria in México: a 30-year, single institution experience. Rev Invest Clin. 2014;66(1):12–16. https://www.ncbi.nlm.nih.gov/pubmed/24762722 
 Abstract: BACKGROUND: Paroxysmal nocturnal hemoglobinuria (PNH) stems from chronic, complement-mediated, intravascular hemolysis, which results in anemia,  hemoglobinuria, fatigue, and other hemolysis-related disabling symptoms. Novel  diagnostic methods have led into an increased identification of the disease.  AIMS: To analyze the salient features of patients with PNH identified in a single  institution in México, in a 30-year period. MATERIAL AND METHODS: The records of  31 patients with PNH identified between 1984 and 2013 were reviewed; 20 females.  Median age was 39 years, range 5 to 88. Patients were followed for periods of 0.5  to 221 months, median 46 months. RESULTS: Most patients (97%) presented  peripheral blood cytopenias, 11 (35%) presented a thrombotic episode, whereas 4  (13%) showed hemolytic anemia. No thrombotic episode was fatal. In the cytopenic  group, 4 patients with hemolysis were included and in the patients with the  hemolytic variant the red blood cell destruction process was continuous while not  paroxysmal. Anemia was recorded in 30 individuals; median hemoglobin levels were  8.5 g/dL, range 3.7 to 12.8. Leukopenia was present in 18 individuals; median  white blood cell count was 3.3 x 109/L, range 1.6 to 10.8, whereas  thrombocytopenia was present in 18 subjects; median platelet count was 67 x  109/L, range 6 to 546. Pancytopenia was present in 15 patients. Hemoglobinuria  was recorded in 12 patients and low free haptoglobin levels coupled with  increased lactic dehydrogenase levels, consonant with hemolysis in 4 patients.  CONCLUSIONS: In México the cytopenic variants are considerably more common than  either the hemolytic or the thrombotic variants of the disease, this being  particularly relevant since only the hemolytic variants of PNH are the ones which  show a good response to the complement-blocking therapy employed nowadays in the  treatment of the disease.
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Souza K.M., Goncalves L. HTA studies on orphan drugs by rebratsxmembers. Value Health. 2014;17(7):A540. doi:10.1016/j.jval.2014.08.1735.
 Abstract: Objectives: In Brazil, the studies produced by members of the Brazilian Network for Health Technology Assessment (REBRATS) have contributed in a significant way in the process of management and incorporation of technologies in the Brazilian Public Health system (SUS). However, there is still a lack of a Pharmaceutical Assistance and HTA Policy for rare diseases and the evidence for orphan drugs are limited and lower. The coverage for these drugs, is frequently done through judicial orders, political and social pressure, with no support of evidence-based medicine. The objectives is to evaluate the production of HTA studies for orphan drugs made by REBRATS members. Method(s): Query to the REBRATS database and the internal production of the HTA coordination, prioritizing 6 major diseases: Gaucher disease, Fabry disease, Mucopolysaccharidosis Type I (MPS I); Mucopolysaccharidosis Type II (MPS II); Mucopolysaccharidosis Type VI (MPS VI); Paroxysmal Nocturnal Haemoglobinuria (PNH). Result(s): Five HTA studies were found, which are: a Rapid Response for Gaucher disease; a study on Health Technology Management for Fabry disease; an Economic Evaluation for MPS I, II and VI; a Systematic Review for Mucopolysaccharidosis Type II; and one Rapid Review for PNH. For the evaluated Orphan Drugs, only the Eculizumabe for the treatment of PNH has no approved registration by the National Health Surveillance Agency (ANVISA). Conclusion(s): Considering its high cost, high judicial demand and limited availability of scientific evidence, orphan drugs represent a challenge for researchers and decision makers. Clinical benefit, disease severity, availability of therapeutic alternatives, ethical, political and social aspects should be considered. It is necessary to start a multidisciplinary reflection on the development of HTA models and policies regarding rare diseases and innovative treatments in the SUS, as well as fostering the primary researches in this field.
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Sousa L.B., Viana M.A., Albuquerque R.L., Souto E.X., Freire M.D., Gaburo N. Standardization of paroxysmal nocturnal hemoglobinuria assay. Clin Chem. 2014;60(10 SUPPL. 1):S22.
 Abstract: Introduction: Paroxysmal Nocturnal Hemoglobinuria (PNH) is caused by clonal expansion of hematopoietic stem cells that present somatic mutations of the phosphatidylinositol-glycan-class A (PIG-A), resulting of biosynthesis deficiency of the molecule glycol-phosphatidyl-inositol (GPI) and partial or inability to express GPI-anchored proteins. Conventional assays to diagnose PNH present high specificity, but low sensibility. Flow Citometry has been used to evaluate the expression of GPIanchored proteins in different blood lineages, because it is a highly specific and sensitive technique, and it is the gold standard for PNH management and diagnose. Objective(s): standardize and validate the PNH immunophenotyping assay using the reagent FLAER (fluorescent aerolysin) for implementation in the routine of a diagnostic laboratory. Methodology: A total of 80 peripheral blood samples within 24 hours collection from population with ages between 20 and 40 years old were used. Two protocols of surface markers were tested and all the monoclonal antibodies were titrated (Flaer, CD55, CD64, CD24, CD14, CD16, CD45). The acquisition was performed on BD FACSCanto II (BD, San Jose, CA) and the data was analyzed in the Infinicyt (Cytognos S.L., Salamanca -Spain) software. Result(s): In the study population, were obtained seven PNH positive samples (9%) and 73 PNH negatives (91%). In all cases the FLAER reagent presented excellent performance in detection of neutrophils and monocytes with PNH phenotype, and there was no conflict between the FLAER staining and GPI-anchored proteins expression. The possibility to differentiate cells type I, II and III in erythrocyte population, when the MEM43 clone from the monoclonal antibody CD59-PE is used was also observed (FI= 2589. 62 negative samples and FI= 954,72 positive samples). Conclusion(s): The evaluation of the FLAER reagent performance in detection of PNH clone through Flow Citometry, in this study, presented clear and precise distinction between normal cells and deficiency GPI cells, corroborating with the current literature.
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 Abstract: Introduction Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired disorder, characterized by the clonal expansion of hematopoietic stem cells lacking glycosylphosphatidylinositol-anchored proteins. PNH clones are frequently found in patients with aplastic anemia (AA), myelodysplastic syndrome (MDS), unusual site thrombosis and non-inmume hemolysis. In Colombia, the DECF laboratory analyses blood samples from all over the country, summited by the APEC (association of patients with complement diseases) for PNH screening. Methods We reviewed the results of flow cytometry (FC) analyses from 1448 patients screened for PNH in DECF laboratory, between 2010 and 2013, and evaluated the association between clinical characteristics and distribution of PNH clone sizes. Clinical characteristics were considered as referred by treating physicians in the FC analysis request forms. All patients included gave written informed consent. Results Mean age of the study population was 44.6+/-18.5 years and 60.5% were female patients. The most frequent indications for screening were thrombosis (23.5%) and unexplained cytopenias (21.8%). Only 14% of the samples were PNH positive. Table 1 shows the results of FC analysis according to the indications for screening. Median clone sizes were 0.1% (interquartile range (IQR): 0-5.8%) in erythrocytes, 4.2% (IQR: 1.1-53.9%) in granulocytes and 3.8% (IQR: 0.7-64.1%) in monocytes. PNH clone size in granulocytes showed strong correlation with clone size in monocytes (r=0.86, p<0.001) and moderate correlation with clone size in erythrocytes (r=0.65, p=0.001). Figure 1 depicts the distribution of PNH granulocyte clone sizes among indications for screening. In the group of patients with PNH granulocyte clone sizes >5%, those with AA had smaller clone sizes than the rest (Figure 2), while patients with hemolysis showed larger clone sizes than the rest (Figure 3). No significant differences in clone size distribution were found within patients with PNH granulocyte clone sizes <=5%. (Table Presented) Indications for screening and results of flow cytometry analysis (Figure Presented) PNH granulocyte clone sizes distribution among indications for screening Dotted horizontal lines mark quartiles of the whole population. Solid horizontal lines mark medians of each group. (Figure Presented) PNH clone sizes in patients with and without aplastic anemia (A) Group with PNH granulocytes >5%. (B) Group with PNH granulocytes <=5%. Data presented as medians and 75th percentile.*p < 0.001. (Figure Presented) PNH clone sizes in patients with and without hemolysis (A) Group with PNH granulocytes >5%. (B) Group with PNH granulocytes <=5%. Data presented as medians and 75th percentile.*p < 0.001. Conclusions Our findings are comparable to those reported in other countries. PNH granulocyte clone sizes had stronger correlation with PNH monocyte clones than with PNH erythrocyte clones. About one third of the patients with AA and one fourth of those with hemolysis were PNH positive. Over 50% of patients with AA showed PNH clones sizes <5%. Patients with hemolysis have larger clones than the rest. Further studies are needed to establish the association between PNH clone sizes and clinical outcomes of related disorders.
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 Abstract: Background: Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired chronic hemolytic anemia, which often manifests with peripheral blood cytopenias and thrombosis. The patients with PNH have acquired mutations in the phosphatidylinositol glycan class-A (PIG-A) gene, which causes the lack of Glycosylphosphatidylinositol-anchored complement regulatory proteins (GPIAP) on hematopoietic cells. The clinical course of the disease is highly variable. Aim(s): We retrospectively reviewed 103 PNH cases referred to our hospital from December 1999 through December 2011 to assess clinical presentations, thrombosis, survival, difference among subcategories, and clinical significance of PNH clone size. Method(s): The diagnosis of PNH was established by detection of the positive PNH clone by Flow Cytometry (FCM). The proteins studied were CD55 and CD59 on erythrocytes, neutrophils and monocytes, CD16, CD24 and CD66b on neutrophils and CD14 on monocytes.The presence of a clone was defined as the presence of GPI-AP greater than 0,1% of neutrophils or red cells, and the size of the clone was defined by the highest level of red blood cells and neutrophils lacking GPI-anchored proteins. Patients with severe and moderated AA, MDS or AML were subclassified according to literature. Result(s): 103 patients with PNH clone were included into this study. The median age at presentation was 24.1 years (5.5-62 years). Hemoglobinuria as the initial symptomatic manifestation were seen in 23.2% of the patients, while the frequencies of infectious (46.6%) and bleeding symptoms (47.1%) were higher than other series. 17 (16,5%) patients developed thrombosis during monitoring. 101 patients presented with peripheral blood abnormalities: 83 (80,6%) had pancytopenia, 12 (15,2%) anemia and thrombocytopenia, and 4 (3,9%) anemia with leucopenia. The median hemoglobin level were 88g/L (38-145 g/L; normal range, 120-160 g/L), median ANC of 0.94x109/L (0.26-1.45x109/L; normal range; 2-11109/L), and with median PLT of 25x109/L (2-294x109/L; normal range, 120-400x109/L). The median LDH were 328U/L (30-7970U/L, normal range 190-240U/L). 86,4% had hypocelular bone marrow. The cohort of patients were divided into subcategories of classic PNH (10 patients), PNH/AA (39 patients), and PNH-sc/AA (54 patients) based on the proposed PNH working clinical classification. 26 patients developed hemolysis after 2.35 years (median) after AA diagnosis. The overall survival at 10 years after diagnosis estimated by Kaplan-Meier was 81.7%, but PNH-sc/AA patients had lower OS (76,5%). There are significant differences in terms of median age, size of PNH clones, clinical symptoms, and peripheral blood cell counts among the three subcategories, especially between classic PNH and PNH-sc/AA subcategories. PNH clone size in erythrocytes and granulocytes were significantly different among the three subcategories (P<0.001), since the median percentages were respectively: 0,04% (0-10%) and 7.3% (6.4-19.0%) in PNH-sc/AA;15,8% (14-52%) and 63% (56-78%) in PNH/AA, and 82,2% (89.7-92.2%) and 98.0% (86.7-98.4%) in classic PNH. There were statistical difference in the variables platelets (P=0,001), LDH (P=0,002) and in the median percentages of PNH clone in neutrophils and erythrocytes among patients with or without thrombotic event, respectively neutrophils=92.7% (3.4%>100%) versus 21.5% (0.25%>99.9%), P<0,001, and erythrocytes=31.8% (0-100%) versus 1.2% (0- 100%), P=0,008. Summary and Conclusion(s): In conclusion, these retrospective review 103 PNH patients over a 10-year period represented the largest collection of such patients based on a single center in Brazil. It provided us useful information to understand the disease since our results confirmed the suggestion that large PNH clone are associated with increased risks for hemolytic form and thrombosis, even in patients with bone marrow failure, whereas small PNH clone is associated with a non-hemolytic form of the disease.
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 Abstract: Introduction. Paroxysmal nocturnal hemoglobinuria (PNH) is a very rare clonal hematopoietic stem cell disease characterized by intravascular hemolysis, constitutional symptoms, bone marrow failure and thrombosis. Intravascular hemolysis occurs because erythrocytes become more susceptible to the terminal complement pathway. Eculizumab, a monoclonal antibody against complement C5 fraction, is the first effective drug to treat hemolysis and its consequences in patients with PNH. Aims. Our goal was to analyze clinical and laboratory features and flow cytometry studies from 16 patients receiving eculizumab in two centers inSao Paulo-Brazil. Methods. The Informed Consent was obtained by personal interview with all patients that participated in this study. Sixteen consecutive patients with PNH were prospective analyzed. Patients were followed clinically and by routine laboratory tests in order to evaluate response to treatment. Besides, PNH clone size in erythrocytes, granulocytes and monocytes were assessed by multiparametric flow cytometry before and after treatment was started. Results. Median age was 35 years (range: 22-81), 10 (63%)were female and most patients (11 cases - 69%) had classical PNH. Two patients had aplastic anemia and 3 had myelodysplastic syndrome in association with PNH. All patients had frank chronic hemolysis. All patients had large granulocyte and monocyte clones (at least 50%). Median clone size was 30% in red blood cells (range: 5- 63%), 78% in neutrophils (range: 55-99,5%) and 88% in monocytes (range: 69- 99,9%). Eight patients (50%) had history of venous thromboembolism and 4 of these (50%) were still receiving anticoagulation at the eculizumab was started. Three patients were receiving anticoagulation for primary prophylaxis. Median time between onset of symptoms and diagnosis was 18 months (range: 0-85), and between diagnosis and eculizumab treatment start was 40 months (range: 2-267). Median follow-up time was 57 months (range: 8-286); and median time of eculizumab treatment was 12 months (range: 1-41). There was a significant reduction in the LDH levels: median LDH level was 1841 U/L (range: 797-4319) pre-treatment and 501U/L (range: 200-789, p < 0. 0001) at week 5. There was also significant reduction in transfusion requirement, most patients becoming transfusion independent. There was also a significant improvement in quality of life assessed by FACIT (functional assessment of chronic illness therapy) questionnaire. After eculizumab was started, there were no episodes of venous or arterial thromboembolism. There was no significant change in clone size after eculizumab treatment. Summary and Conclusions. in this series of Brazilian patients, treatment with eculizumab was highly effective in controlling chronic hemolysis, reducing transfusion requirement and improving quality of life.
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 Abstract: Background. Paroxysmal nocturnal hemoglobinuria (PNH) is a rare disease, due to a clonal somatic mutation in the hematopoietic progenitor cells that become susceptible to complement-mediated hemolysis. The clinical course is extremely variable, characterized by hemolytic anemia, cytopenias and thrombotic risk. To date, there are few data on clinical features of PNH in Brazilian patients. Aims. To characterize clinical and laboratory features of patients with PNH in two centers in Sao Paulo, Brazil. Methods. Twenty six patients were evaluated. Informed consent was obtained by personal interview with all patients that participated of this study. Median age was 35 years (range: 22-81year), of which 16 female (62%). Diagnosis and clone size determination were performed by multiparametric flow cytometry. Median follow up time was 45 months (range: 4-310). Results. Most patients had classical PNH (19 cases, 73%), followed by PNH in the setting of other bone marrow failure syndrome (5 patients, 19%) and subclinical PNH (2 patients, 8%). Hemoglobinuria was the most frequent symptom reported by 80% of patients, followed by fatigue (69%) abdominal pain (42%) headache (30%) and dysphagia (26%). Erectile dysfunction was reported by 30% of male patients. Ten patients (38%) had a history of venous thromboembolism: deep vein thrombosis/ pulmonary embolism in 4 cases, intra-abdominal veins in 3 cases (Budd-Chiari, mesenteric, portal E renal vein), and 2 cases in atypical sites (retinal and submammarian). Two patients had arterial thrombosis: two cases of ischemic stroke and one case transient ischemic attack. Currently, 4 patients are receiving anticoagulation: 2 for primary prophylaxis. Median between the start of symptoms and the diagnosis was 11 months (range: 2- 133 months). At diagnosis, median hemoglobin level was 10. 5 g/dL (range: 4. 3-13. 5 g/dL), WBC 4. 7x109 (1. 2-14. 2x109), platelets 125x109 (10- 829x109), LDH 1,130 U/L (278-3989U/L), and creatinine 0. 9 mg/dL (0,54- 1,51 mg/dL). Flow cytometry data was available for 22 patients at diagnosis: median erythrocyte PNH III (CD59 negative) clone was 26% (range: 0. 5- 67%), median PNH II (CD59 partial deficiency) clone 28% (5-66%), monocyte CD14 negative clone 83% (2-99. 9%) and granulocyte CD24 negative 75% (2-99. 6%). Most patients (73%) had a granulocyte clone larger than 50% and 5 patients (19%) larger than 90%. Immunosuppressive therapy had been used by 17 patients (65%): 9 patients (35%) had used steroids, 3 (12%) steroids and cyclosporin, and 5 (19%) steroids, cyclosporin, and antithymocytic or antilymphocytic globulin. Twenty patients (77%) had received transfusions. Currently, 16 patients (62%) are on treatment with eculizumab. Summary and Conclusions. We observed a large proportion of patients presenting hemoglobinuria, with history of thrombosis and large clones. These features might be attributable to a bias selection of more severe cases referred to tertiary centers in Brazil. Besides, there was a large number of patients receiving steroids and immunosuppressive therapy, although most patients had classic PNH, emphasizing the need for national standardization of PNH management.
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 Abstract: Background. Paroxysmal nocturnal hemoglobinuria (PNH) is a chronic and life-threatening hematopoietic stem cell disorder characterized by deficiency of the GPI-anchored complement inhibitory proteins CD55 and CD59 on blood cells. The resulting uncontrolled complement activation is responsible for chronic hemolysis and can lead to serious clinical morbidities including thromboembolism (TE) and chronic kidney disease (CKD), which have been shown to increase risk for mortality. While stem cell transplantation (SCT) remains the only potentially curative option for PNH, the risk for substantial morbidities and mortality still exist. In patients with PNH, up to 45% of patients receiving bone marrow transplantation die or develop graft-versus-host disease (GVHD); however, in patients with severe aplastic anemia (SAA), this may be the only option to address severe pancytopenia if immunosuppression therapy does not work. Aims. Presentation of case series demonstrating the appearance of PNH clones in SAA patients post-SCT. Methods. This study retrospectively analyzed 519 SAA patients who underwent SCT for severe pancytopenias between 1979 and 2012. SAA was defined by using the Camitta criteria, with marrow cellularity <25% overall or <50% with <30% hematopoiesis, and two of the following: neutrophil count less than 500/muL, anemia with corrected reticulocyte count <1%, or platelet count <20,000/muL. Results. Six patients (1. 2%) developed clinical and laboratory characteristics of PNH which were not present prior to SCT. At the time of SCT these patients, half of whom were female, median and range for select demographic and clinical characteristics were: age 21 years (17-38 years); absolute neutrophil count per muL 224 (88-576), platelet count per muL 6,000 (4,000-16,000), and number of transfusions before SCT 15 (4-45). All 6 patients were transplanted with bone marrow stem cells from HLA-identical siblings following administration of preparatory cyclophosphamide (200 mg/kg) and GVHD prophylaxis, including use of methotrexate plus cyclosporine. One patient developed grade II acute GVHD. PNH was confirmed by positive Ham/sucrose test in 2 patients and by flow cytometry in 4 patients (Table 1). The median time from SCT to clonal expansion was 101 months (range: 51- 182 months). Two patients underwent a repeated SCT using the same donor and same GVHD prophylaxis, but using a preparatory regimen containing busulfan (8 mg/kg) plus fludarabine (125 mg/kg). As of January 2012, 1 patient had died due to severe pancytopenia 7 years after SCT; the remaining 5 patients are alive with no evidence of severe cytopenias. Conclusions. This is the first case series from our hospital in Brazil detailing the development and expansion of PNH clones following SCT in patients with severe pancytopenias. These findings demonstrate that while SCT is appropriate for SAA patients, it may lead to PNH clonal expansion in some patients. This case series demonstrates that it is important to monitor patients post-SCT for signs and symptoms of PNH. In light of recent data presented on prolonged survival and enhanced patient outcomes associated with eculizumab, these patients may be ideal candidates for this treatment choice when made available in Brazil. (Table presented) .
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 Abstract: BACKGROUND: Paroxysmal nocturnal hemoglobinuria is a hematological disease with complex physiopathology. It is genetically characterized by a somatic mutation in the PIG-A gene (phosphatidylinositol glycan anchor biosynthesis, class A), in which the best known antigens are DAF (decay accelerating factor or CD55) and MIRL (membrane inhibitor of reactive lysis or CD59). OBJECTIVE: To determine the frequency of paroxysmal nocturnal hemoglobinuria in patients attended at the HEMOPA foundation from November 2008 to July 2009. METHOD: Thirty patients, with ages ranging from two to 79 years old and suspected of having paroxysmal nocturnal hemoglobinuria were examined. All patients were immunophenotyped by flow cytometry for the CD5, CD59, CD16 and CD45 antigens. RESULTS: Paroxysmal nocturnal hemoglobinuria was identified in nine of the thirty patients investigated. Another 3 cases had inconclusive results with CD59-negative labeling only for neutrophils. The highest frequency of paroxysmal nocturnal hemoglobinuria patients (7/9) and inconclusive cases (2/3) were between 19 years old and 48 years old, with a median of 28 years. CONCLUSION: These results show the importance of flow cytometry to identify cases in which patients are deficient in only one antigen (CD59).
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Araten D.J., Thaler H.T., Luzzatto L. High incidence of thrombosis in African-American and Latin-American patients with Paroxysmal Nocturnal Haemoglobinuria. Thromb Haemost. 2005;93(1):88–91. doi:10.1160/TH04-06-0391.
 Abstract: Paroxysmal Nocturnal Haemoglobinuria (PNH) results in a marked thrombophilic state by unknown mechanisms. Geographic differences in thrombosis incidence in PNH have been observed. We have reviewed 64 patients with “Classic PNH” from a single institution in order to determine the rate of thrombosis in different ethnic groups. When we compared African-Americans (n=11) and Latin-Americans (n=8) with other patients (n=45), we found that African-American and Latin-American patients are at increased risk [Hazard ratio 3.66 (p=0.005) and 3.52, (p= 0.035) respectively by Cox regression]. Our data also suggest that this difference in the rate of thrombosis has an impact on length of survival. These findings demonstrate that ethnicity is a risk factor for thrombosis in PNH and have implications for decision-making regarding the management of these patients, including the prevention of thrombosis. © 2005 Schattauer GmbH, Stuttgart.
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 Abstract: Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired clonal syndrome characterized by intravascular hemolysis mediated by complement, thrombotic events and alterations in hematopoiesis. Basically, the molecular events which underlie the complexity of the syndrome consist of the absence of the glycosylphosphatidylinositol (GPI) anchor as a consequence of somatic mutations in the PIG-A gene, located on the X chromosome. The GPI group is responsible for the attachment of many proteins to the cytoplasmic membrane. Two of them, CD55 and CD59, have a major role in the inhibition of the action of complement on the cellular membrane of blood cells. The absence of GPI biosynthesis can lead to PNH. Since mutations in the PIG-A gene are always present in patients with PNH, the aim of this study was to characterize the mutations in the PIG-A gene in Brazilian patients. The analysis of the PIG-A gene was performed using DNA samples derived from bone marrow and peripheral blood. Conformation-sensitive gel electrophoresis was used for screening the mutation and sequencing methods were used to identify the mutations. Molecular analysis permitted the identification of three point mutations in three patients: one G->A transition in the 5’ portion of the second intron, one T->A substitution in the second base of codon 430 (Leu430->stop), and one deletion deltaA in the third base of codon 63. This study represents the first description of mutations in the PIG-A gene in a Brazilian population.
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Ruiz Argüelles GJ, Ramírez Cisneros FJ, Ruiz Argüelles A, Pérez Romano B, Morales Aceves R. Deficiencia de proteínas de superficie ancladas por glucosilfosfatidilinositol en células de pacientes mestizos mexicanos con hipoplasia medular. Rev invest clín. 1999;51(1):5–9.
 Abstract: Se estudiaron de manera prospectiva 10 sujetos con diagnóstico histológico de hipoplasia medular para identificar por medio de citometría de flujo las características de las moléculas de superficie CD55 y CD59, ancladas a la superficie celular a través de glucosilfosfatidilinositol (GPI). En cinco se identificó una distribución anormal de estas moléculas; las pruebas de hemólisis ácida, por insulina y sacarosa, así como la investigación de hemosiderinuria fueron anormales en dos de los cinco pacientes. Cinco de ellos fueron tratados con globulina antitimocito y ciclosporina-A y tres se encuentran en remisión completa, en tanto que cinco enfermos fueron tratados con andrógenos y ninguno logró la remisión. De los pacientes en remisión completa, uno tuvo trastornos en las moléculas ancladas por GPI ocurren con frecuencia en pacientes con hipoplasia medular, que la identificación de estas alteraciones es más sensible que las pruebas tradicionales para investigar hemoglobinuria paroxística nocturna (HPN), que las formas aplásticas de HPN son frecuentes en nuestro país y que el tratamiento con inmunosupresión intensa puede ser efectivos en algunas formas hipoplásicas de la HPN. La identificación citofluorográfica de las alteraciones en las moléculas ancladas por GPI debieran reemplazar a las pruebas ®tradicionales¼ para identificar a la HPN
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Góngora-Biachi RA, González-Martínez P, Sosa-Muñoz J, et al. [Natural history of paroxysmal nocturnal hemoglobinuria in adolescents,adults, and children: the Mexican experience]. Sangre (Barc). 1997;42(3):171–177. https://www.ncbi.nlm.nih.gov/pubmed/9381257 
 Abstract: PURPOSE: To compare the clinical patterns and survival of young and adult (AP) versus paediatric (PP) patients with paroxysmal nocturnal haemoglobinuria (PNH).  PATIENTS AND METHODS: The clinical records of 117 patients (82% AP, 18% PP) seen  in four cities of the Mexican Republic were analysed, the clinical course and  survival of both groups being compared. RESULTS: No sex difference was found in  the two patient-groups: 51% and 52% males, 49% and 48% females in AP and PP,  respectively. The onset of PNH had similar distribution for the two groups of  patients: aplastic form, 45% in AP and 62% in PP; cytopenias, 24% in AP versus  27% in PP; haemolysis, 28% in AP and 9% in PP, and thrombosis, 3% in AP versus 0%  in PP. The clinical features with significant difference were:  anaemic+haemorrhagic syndrome (39 AP (40%) vs 14 PP (67%), p = 0.02), initial  diagnosis of immunologic thrombocytopenic purpura (7 AP (7%) vs 7 PP (33%), p =  0.003), and death rate (17 AP (18%) vs 8 PP (38%), p = 0.04). The actuarial  survival curves showed significant differences between both groups (p = 0.045,  Cox-Mantel), with estimated 10-year survival of 81% for AP and 55% for PP, and  15-year survivals of 64% for AP and 55% for PP. CONCLUSIONS: Seemingly, PNH in  paediatric age has poorer prognosis than in adults, which is associated to higher  incidence of fatal haemorrhages due to thrombocytopenia.
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Sánchez-Valle E, Morales-Polanco MR, Gómez-Morales E, Gutiérrez-Alamillo LI, Gutiérrez-Espíndola G, Pizzuto-Chávez J. [Treatment of paroxysmal nocturnal hemoglobinuria with antilymphocyte globulin]. Rev Invest Clin. 1993;45(5):457–461. https://www.ncbi.nlm.nih.gov/pubmed/8134727 
 Abstract: OBJECTIVE: To evaluate the effectiveness of antilymphocyte globulin therapy (ALG) in patients with paroxysmal nocturnal hemoglobinuria (PNH). DESIGN: Prospective,  non-controlled trial. SETTING: Hematology Service, Hospital de Especialidades,  Centro Médico Nacional Siglo XXI, IMSS, Mexico City. PATIENTS: Six patients were  included. The median age was 37.5 years and the male/female ratio was 1:1. All  the patients had clinical disease consistent with PNH (hemolytic anemia with some  degree of transient or persistent pancytopenia) and also erythrocytes with  enhanced sensitivity to complement mediated lysis in vitro, as documented by  either the Ham test or the sucrose lysis assay. The criterion for severity was  the existence of continuous hemolysis in all and transfusion requirements of two  or more packed red cells per month in four cases. Prior to ALG therapy, androgens  and/or steroids had been given to five patients with no improvement.  INTERVENTION: A single batch of ALG was used during the trial (E 0034,  Lymphoglobulin Mérieux, Lyon, France). Patients received an infusion of 10 mg/kg  per day in a 20 hours lapse during four consecutive days. Also 500 mg/day of  methylprednisolone were started simultaneously with the ALG; it was given for  seven days and was gradually tapered off and stopped on day 30. MEASUREMENTS: The  increases in hemoglobin, granulocytes and/or platelets as well as decreases in  red cell transfusion requirements were used to evaluate the results of therapy.  RESULTS: Two patients suffered anaphylaxis after the first administration of ALG  and were withdrawn from the study. Two of the four remaining patients responded,  one response was total and the other minimal. The responses were transient, and  no response was seen in the follow-up of 11-14 months. CONCLUSION: ALG therapy  for PNH in the doses and time periods used by us had no beneficial effect in  patients with a severe form of PNH.
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Gongora-Biachi RA, Gonzalez-Martinez P, Pinto-Escalante D, Ceballos-Quintal JM. Chromosomic findings in patients with paroxysmal nocturnal hemoglobinuria. Int J Hematol. 1993;58(3):163–167. https://www.ncbi.nlm.nih.gov/pubmed/8148493
  Abstract: The chromosomes of 14 patients (9 males, 5 females) suffering from paroxysmal nocturnal hemoglobinuria in Merida, Mexico between April 1989 and July 1992 were  analyzed. Four of the patients were children (range, 3-15 years old) and 9 were  adults (range, 19-62 years old). None of the patients had any evidence of  leukemic transformation and 9 of them had antecedent insecticide exposure. In  50%, the clinical presentation was anemia plus hemorrhagic syndrome. Only 1 case  had thrombosis. The lapse between the beginning of the disease and the karyotypic  analysis was 14.5 months on average (range, 1-172 months). In all cases we found  a normal chromosomic complement. In addition, 5 patients had an acentric fragment  in only 1 metaphase and one of these had a mar and Cq chromatid break in another  metaphase, but neither could be considered as specific chromosomal abnormality  for paroxysmal nocturnal hemoglobinuria.
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Sanchez-Valle E., Morales-Polanco M.-R., Gomez-Morales E., Gutierrez-Alamillo L.I., Gutierrez-Espindola G., Pizzuto-Chavez J. Antilymphocyte globulin therapy for paroxysmal nocturnal hemoglobinuria. REV INVEST CLIN. 1993;45(5):457–461.
 Abstract: Objective. To evaluate the effectiveness of antilymphocyte globulin therapy (ALG) in patients with paroxysmal nocturnal hemoglobinuria (PNH). Design. Prospective, non-controlled trial. Setting. Hematology Service, Hospital de Especialidades, Centro Medico Nacional Siglo XXI, IMSS, Mexico City. Patients. Six patients were included. The median age was 37.5 years and the male/female ratio was 1:1. All the patients had clinical disease consistent with PNH (hemolytic anemia with some degree of transient or persistent pancytopenia) and also erythrocytes with enhanced sensitivity to complement mediated lysis in vitro, as documented by either the Ham test or the sucrose lysis assay. The criterion for severity was the existence of continuous hemolysis in all and transfusion requirements of two or more packed red cells per month in four cases. Prior to ALG therapy, androgens and/or steroids had been given to five patients with no improvement. Intervention. A single batch of ALG was used during the trial (E 0034, Lymphoglobulin Merieux, Lyon, France). Patients received an infusion of 10 mg/kg per day in a 20 hours lapse during four consecutive days. Also 500 mg/day of methylprednisolone were started simultaneously with the ALG; it was given for seven days and was gradually tapered off and stopped on day 30. Measurements. The increases in hemoglobin, granulocytes and/or platelets as well as decreases in red cell transfusion requirements were used to evaluate the results of therapy. Results. Two patients suffered anaphylaxis after the first administration of ALG and were withdrawn from the study. Two of the four remaining patients responded, one response was total and the other minimal. The responses were transient, and no response was seen in the follow-up of 11-14 months. Conclusion. ALG therapy for PNH in the doses and time periods used by us had no beneficial effect in patients with a severe form of PNH.
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