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Glanzmann’s thrombasthenia 



OrphanAnesthesia –
ein krankheitsübergreifendes Projekt des Wissenschaftlichen Arbeitskreises Kinder-
anästhesie der Deutschen Gesellschaft für Anästhesiologie und Intensivmedizin e.V. 

Ziel des Projektes ist die Veröffentlichung von Handlungsempfehlungen zur anästhe­
siologischen Betreuung von Patientinnen und Patienten mit seltenen Erkrankungen. 
Damit will OrphanAnesthesia einen wichtigen Beitrag zur Erhöhung der Patienten­
sicherheit leisten. 

Patientinnen und Patienten mit seltenen Erkrankungen benötigen für verschiedene 
diagnostische oder therapeutische Prozeduren eine anästhesiologische Betreuung, die 
mit einem erhöhten Risiko für anästhesieassoziierte Komplikationen einhergehen. Weil 
diese Erkrankungen selten auftreten, können Anästhesistinnen und Anästhesisten damit 
keine Erfahrungen gesammelt haben, sodass für die Planung der Narkose die Einholung 
weiterer Information unerlässlich ist. Durch vorhandene spezifische Informationen 
kann die Inzidenz von mit der Narkose assoziierten Komplikationen gesenkt werden. 
Zur Verfügung stehendes Wissen schafft Sicherheit im Prozess der Patientenversorgung. 

Die Handlungsempfehlungen von OrphanAnesthesia sind standardisiert und durch­
laufen nach ihrer Erstellung einen Peer-Review-Prozess, an dem eine Anästhesistin 
bzw. ein Anästhesist sowie eine weitere Krankheitsexpertin bzw. ein weiterer Krank­
heitsexperte (z. B. Pädiaterin bzw. Pädiater oder Neurologin bzw. Neurologe) beteiligt 
sind. Das Projekt ist international ausgerichtet, sodass die Handlungsempfehlungen 
grundsätzlich in englischer Sprache veröffentlicht werden. 

Ab Heft 5/2014 werden im monatlichen Rhythmus je zwei Handlungsempfehlungen 
als Supplement der A&I unter www.ai-online.info veröffentlicht. Als Bestandteil der 
A&I sind die Handlungsempfehlungen damit auch zitierfähig. Sonderdrucke können 
gegen Entgelt bestellt werden. 

OrphanAnesthesia – 
a project of the Scientific Working Group of Paediatric Anaesthesia of the German 
Society of Anaesthesiology and Intensive Care Medicine 

The target of OrphanAnesthesia is the publication of anaesthesia recommendations for 
patients suffering from rare diseases in order to improve patients’ safety. When it comes 
to the management of patients with rare diseases, there are only sparse evidence-based 
facts and even far less knowledge in the anaesthetic outcome. OrphanAnesthesia would 
like to merge this knowledge based on scientific publications and proven experience of 
specialists making it available for physicians worldwide free of charge.  

All OrphanAnesthesia recommendations are standardized and need to pass a peer 
review process. They are being reviewed by at least one anaesthesiologist and another 
disease expert (e.g. paediatrician or neurologist) involved in the treatment of this group 
of patients. 

The project OrphanAnesthesia is internationally oriented. Thus all recommendations 
will be published in English. 

Starting with issue 5/2014, we’ll publish the OrphanAnesthesia recommenations as 
a monthly supplement of A&I (Anästhesiologie & Intensivmedizin). Thus they can be 
accessed and downloaded via www.ai-online.info. As being part of the journal, the 
recommendations will be quotable. Reprints can be ordered for payment. 

www.dgai.de www.ai-online.info

Bisher in A&I publizierte  
Handlungsempfehlungen finden 
Sie unter:

www.ai-online.info/Orphsuppl 
www.orphananesthesia.eu
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Anaesthesia recommendations for  

Glanzmann’s thrombasthenia 
Disease name:   Glanzmann’s thrombasthenia 

ICD 10:  D69.1 
OMIM: 273800, 619267 

Synonyms: Glanzmann syndrome; Glanzmann-Nägeli syndrome; Glycoprotein IIb (GPIIb/III) 
complex deficiency; Haemorrhagic thrombasthenia; Hereditary thrombasthenia; Hereditary 
thrombocytopenic purpura; Platelet fibrinogen receptor deficiency; Platelet glycoprotein 
IIb/IIIa deficiency; Thrombasthenia; Thrombocytasthenia. 

Disease summary:  Glanzmann's thrombasthenia (GT) is an autosomal recessive platelet 
function disorder caused by mutations in the ITGA2B and ITGB3 genes (chromosome 17) 
encoding the αIIbβ3 integrin, leading to abnormality of the platelet membrane glycoprotein 
complex IIb/IIIa. Genetic mutations split equally between GPIIb and GPIIIa. Some cases are 
suspected to be transmitted as an autosomal dominant trait. Glycoproteins play a major role 
in platelet functioning, as it is part of the membrane receptors indispensable for platelet 
aggregation and interaction with fibrinogen. 

This medical condition was first described in 1918 by Eduard Glanzmann (1887–1959) and 
Otto Nägeli (1871–1938). 

In most patients, the diagnosis of GT is made in childhood, and in some cases shortly after 
birth, with the presence of purpura in places of pressure during natural childbirth. The 
laboratory criteria for diagnosis include normal platelet count and morphology, prolonged 
bleeding time, marked absence or decrease in platelet aggregation in response to ADP, 
collagen and epinephrine, but normal for ristocetin, and study of normal plasma coagulation. 
In the clinical presentation of the disease, haemorrhagic signs (particularly mucocutaneous) 
occur, such as purpura, gingival haemorrhage, menorrhagia and mainly epistaxis. The 
severity of the bleeding is variable. The most serious episodes are the result of trauma or 
exacerbation of physiological bleeding. Menarche represents a risky situation, the same 
occurring with pregnancy and childbirth of patients with the disease. Clinical manifestations 
tend to decrease with adulthood. GT is rare with low incidence rates among the general 
population (1:1,000,000), but it can become frequent in racial groups where consanguineous 
marriages occur.  

The expression of GPIIb/IIIa on the platelet surface detected under flow cytometry determine 
three subtypes of GT. These are type I (GPIIb/IIIa 5 % or less), type II (GPIIb/IIIa 5–20 %) 
variant or type III (GPIIb/IIIa >20 % to normal, normal levels of integrin, but the protein is 
nonfunctional). 

The standard treatment of haemorrhagic episodes and their prevention is platelet 
transfusion. This measure is generally effective, although alloimmunisation subsequently 
limits the average life of the infused platelets leading to platelet refractoriness. The 
alternative is recombinant activated factor VII (rFVIIa) currently approved in the EU for GT 

1 �Citation: Degrandi Oliveira CR: Glanzmann’s thrombasthenia. Anästh Intensivmed 2024;65:S1–S10.  
DOI: 10.19224/ai2024.S001
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patients with platelet antibodies and past or present history of refractoriness to platelet 
transfusion, or when platelets are not readily available.  

An acquired form of GT is also seen which is caused by antibodies to platelet integrin αIIbβ3. 
These patients have a low platelet count with a moderate-to-severe bleeding tendency, while 
some patients may have normal platelet counts. It is commonly found in association with 
autoimmune disorders, haematological malignancies, and infections. Acquired GT may also 
result from taking GPIIb/IIIa inhibitory medications (e.g., abciximab, eptifibatide, or tirofiban). 
 

Medicine is in progress 

Perhaps new knowledge 

Every patient is unique 

Perhaps the diagnosis is wrong  
 
 

Find more information on the disease, its centres of reference and patient 
organisations on Orphanet: www.orpha.net 
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Typical surgery 

There is no typical surgery, but specific care in all patients with GT undergoing anaesthesia 
is necessary. 

 

Type of anaesthesia 

The surgeries in thrombasthenic patients, whose incidence is quite low, require perfect 
teamwork between the anesthesiologist, the surgeon and the haematologist so that the 
procedure can be planned and performed safely. The availability of blood and blood products 
should be guaranteed. 

Regional anaesthesia should be avoided. 

 

Necessary additional pre-operative testing (besides standard care) 

Additional exams may be requested depending on the type and size of the surgery. 
Specifically, concerning GT, patients have a history of bleeding and transfusions, with 
prolonged bleeding time and normal platelet count. 

For GT patients who previously had received platelet concentrates and/or red cell 
transfusion, it is also helpful to do studies on anti-platelet antibodies (anti-HLA, anti-GPIIbIIIa) 
particularly before major surgery, to give an idea whether they may be refractory to platelet 
therapy. 

As there is no universally available monitor of platelet function, its clinical course is difficult to 
monitor. 

Perioperative tests include measurement of closure times (PFA-100/200TM), bleeding time, 
light transmission aggregometry (LTA), multiple electrode aggregometry (MEA), and 
thromboelastography (TEG). MEA and TEG are not widely available. 

 

Particular preparation for airway management 

In patients with haemorrhagic diathesis, surgical or invasive interventions should be 
performed with much more caution and care. 

Anaesthesiologists and intensivists must be attentive during the perioperative management 
of these patients, as laryngoscopy and intubation can cause persistent bleeding, making 
airway management difficult and even requiring intensive care. 

Patients with TG often experience nasal bleeding, so the insertion of nasogastric tubes 
should be avoided. Uzunlar et al. reported the use of recombinant activated factor VII 
(rFVIIa) to interrupt a case of nasopharyngeal bleeding after passing a nasogastric tube.  
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Particular preparation for transfusion or administration of blood products 

The perioperative evaluation of the haematological state in these patients is mandatory. 

These patients have conventionally been managed with blood and blood component 
(platelet-rich plasma and platelet concentrates) transfusions to control haemorrhage resulting 
from trauma or surgical procedures.  

Assessing platelet antibody status before major surgery is of paramount importance. Indeed, 
not all patients with platelet antibodies will not respond to platelets, but some insights into 
platelet antibody status are important if a platelet transfusion is the only therapeutic modality 
available. 

Patients with GT, particularly the type I patient with 5 % or less platelet surface GPIIb/IIIa, 
may develop platelet antibodies to GPIIb/IIIa protein (to any epitope of GPIIb/IIIa). 

Any patient who receives a platelet or red blood cell transfusion may develop platelet 
antibodies against HLA antigens (human leukocyte antigen antibodies). Transfusion of 
leukocyte-depleted blood products decreases (but does not eliminate) the formation of HLA 
antibodies. The best strategy to decrease this probability is to use HLA-matched single-donor 
leukocyte-poor platelet concentrate – this is difficult to achieve in some scenarios. 

The rFVIIa currently is approved in the EU for GT patients with platelet antibodies and a past 
or present history of refractoriness to platelet transfusion, or when platelets are not readily 
available.  

 

Particular preparation for anticoagulation 

No recommendations reported. 

 

Particular precautions for positioning, transportation and mobilisation 

Patients should be handled with extreme care, both in positioning and in transport. They 
must be placed carefully on the operating table, the surface of which must be padded to 
reduce the risk of trauma. Some may develop purpura or ecchymosis under pressure in 
places of contact. 

 

Interactions of chronic disease and anaesthesia medications 

No specific interaction of GT with anaesthetic drugs. NSAIDs should be avoided. 

 

Anaesthetic procedure 

In patients with coagulopathies, the levels of catecholamines shouldn't be increased to the 
detriment of haemostasis, as well as the use of drugs that alter platelet function can cause 
haemorrhagic manifestations. The patient must receive strict monitoring of volume 
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replacement, bleeding, temperature and electrolytes. Vascular accesses must be adequate 
for the size of the surgery. 

A specialised assessment with haematology should be done. 

Observed approaches are: transfusion of platelets in the perioperative period and 
maintaining haemoglobin at 10g/dl through transfusion of red blood cells. Although many 
patients receive transfusions at some point in their lives, most respond well to therapy. 

Platelet transfusion remains the first-line therapy for GT in case of bleeding or prophylaxis for 
surgery unless there are antibodies to platelets. In thrombasthenic patients with antiplatelet 
antibodies, registries and case series suggest that rFVIIa is a potent alternative for treatment 
and prophylaxis of bleeding. At high concentration (from high dose), rFVIIa has been shown 
to bind to the platelet surface to directly activate factors IX and X independent of tissue 
factor, thus increasing the generation of thrombin. Increased thrombin generation can then 
provide a strong signal for recruiting other platelets. 

Antifibrinolytic drugs, epsilon aminocaproic acid and tranexamic acid have been effective in 
controlling bleeding in thrombocytopenic patients; they can be used as an adjunctive therapy 
in thrombasthenia when treated with other primary haemostatic agents (e.g., platelets, 
rFVIIa). The effectiveness of using antifibrinolytic drugs alone in major surgery is uncertain. 

The systematic use of epsilon aminocaproic acid before dental procedures has already been 
recommended. Desmopressin (1-deamino-8-D-arginine vasopressin) has been used in some 
patients without proven efficacy. 

Menorrhagia cases are treated with high doses of estrogens conjugates administered 
intravenously for 24 to 48 hours, followed by a combination of estrogen and progesterone 
orally until the bleeding resolves. The patient must maintain the use of an oral contraceptive 
in normal doses indefinitely. 

It was observed that the oral contraceptive based on norethisterone was effective in the 
treatment of gastrointestinal bleeding from telangiectasias in patients with GT. 

The successful management of GT patients subjected to cardiopulmonary bypass requires 
proper application of a comprehensive transfusion protocol guided by TEG and MEA, to 
prevent excessive perioperative bleeding. Prophylactic and therapeutic platelet transfusions 
are needed for surgery in GT patients as bleeding is unpredictable. Patients can be managed 
with single donor platelets with TEG guidance without the requirement of factor VIIa. 
Recombinant factor VIIa may be reserved for excessive post-operative bleeding in patients of 
GT who have developed antiplatelet antibodies. Topical application of gel foam soaked in 
thrombin, and prophylactic use of antifibrinolytic agents like tranexamic acid are additional 
measures to control bleeding. Repair of the valve when feasible instead of replacement is 
advisable in patients with GT because of the additional concern about bleeding when 
anticoagulation is required after valve replacement surgery. If valve replacement is required, 
then a bioprosthetic valve is to be preferred. 

 

Particular or additional monitoring 

GT is an uncommon condition and, as there is no universally available test for platelet 
function, its clinical course is difficult to monitor. Techniques include measurement of closure 
times (PFA-100/200TM), bleeding time, MEA and TEG. 
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MEA is a test of platelet function in whole blood. The test can be used to diagnose platelet 
disorders, monitor antiplatelet therapy, and is also investigated as a potential predictor of 
transfusion requirements and bleeding risk in surgery. The instrument detects a change in 
electrical impedance when platelets aggregate on metal electrodes in the test cuvette. 

TEG technology measures viscoelastic and mechanical features of developing clot and can 
evaluate all phases of haemostatic efficacy using a single blood sample. In addition, the 
efficacy of the treatments can also be evaluated. Patients diagnosed with GT are at high risk 
for severe bleeding during and after surgical procedures. Necessary therapeutic options 
among thrombocyte replacement, rFVIIa, and antifibrinolytic therapies can be implemented 
during the perioperative period taking the haematological features of patients and the 
surgical method into account and the results can be monitored via TEG when necessary. In 
addition, anaesthesiologists must be precise and kind during invasive procedures. TEG is 
used for the diagnosis of bleeding-coagulation disorders and in determining the efficacy of 
treatment by providing an evaluation of coagulation parameters in many aspects in a short 
time. 

 

Possible complications 

Post-operative bleeding can be critical, but when they are controlled and anaemia corrected, 
patients have a good prognosis. 

 

Post-operative care 

Depending on the magnitude of the intervention, it is recommended to remain in the ICU for 
24 hours post-operatively, use a drain to quantify the bleeding and avoid the use of anti-
inflammatories. 

 

Disease-related acute problems and effect on anaesthesia and recovery 

The biggest problem for thrombasthenia patients in the immediate post-operative period is 
bleeding, which may require intensive care and delay hospital discharge. An individualised 
and careful therapy, and the availability of blood and blood products, will reduce morbidity. 

 

Ambulatory anaesthesia 

After a thorough assessment of the case and the severity of the symptoms, diagnostic and 
minimally invasive procedures may be eligible for ambulatory anaesthesia. 

 

Obstetrical anaesthesia 

Pregnancy and childbirth are rare and associated with a high risk of severe bleeding, so the 
peripartum care of patients with GT should be multi-professional. 
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The mother needs to be assessed for platelet antibody status early and monitored during 
pregnancy, as these antibodies can cross the placenta, resulting in harm (thrombocytopenia, 
bleeding) to the foetus and neonate. 

The normal foetal platelets may cause maternal sensitization resulting in development of 
alloimmunisation, or may further increase the antiplatelet antibodies levels, the underlying 
mechanism being similar to Rh isoimmunisation. 

If a mother has GT, and if a father is heterozygous for GT, there will be a chance that the 
baby may have GT. Thus, genetic testing of the father in a high-risk population may be 
important and care for the newborn for potential GT is important (e.g., no invasive procedure 
including monitoring electrode insertion; need for atraumatic delivery with no vacuum, 
forceps, etc.). 

Intravenous gamma-globulin therapy (IVIg) can be administered the night before surgery in 
an attempt to cushion an antiplatelet response.  

Bell and Savidge report treatment of a patient with rFVIIa during two pregnancies and spinal 
surgery. A particular risk is a postpartum haemorrhage (PPH), reduced by modern obstetric 
practices and prolonged uterine contraction.  

The caesarian section may reduce the risk of PPH possibly by more thorough uterine 
evacuation, but late PPH remains a risk until the placental site heals. Some institutions 
advocate the use of antifibrinolytics such as tranexamic acid for 14 days postpartum as a 
preventive measure for PPH. In this respect, rFVIIa has a good effect profile, the absence of 
platelet sensitisation and a rapid effect, and can be useful. 

Other treatments described include the removal of antibodies by plasmapheresis and 
transfusion of platelets from a single donor and HLA compatible. This technique significantly 
decreases the antibody titer and allows for an efficient transfusion of compatible platelets. 
Good surgical haemostasis and oxytocin infusions are also an integral part of care. 

Kashyap et al. reported the perioperative management of a patient with thrombasthenia and 
alloimmunisation who developed secondary postpartum haemorrhage and was successfully 
treated with oral prednisolone. 

 

 



S8 �

© Anästh Intensivmed 2024;65:S1–S10  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu 8 

References 
 

1. Glanzmann E. Hereditaire hamorrhagische thrombasthenic. Ein Beitrag zur Pathologie der 
Blutplättchen. Jahrb Kinderheilkd 1918;88:1–42 

2. Padate B, Mansukhani D, Jijina F, Shanaz K. Acquired Glanzmann thrombasthenia: a rare 
disorder. J Hematopathol 2021;14:145–150. DOI: https://doi.org/10.1007/s12308-020-00421-9 

3. Oliveira CRD, Elias L. Anestesia em paciente com trombastenia de Glanzmann. Relato de 
Caso. Rev Bras Anestesiol 2000;50:125–127 

4. Dash DP, Kumar A, Gupta B. Emergency craniotomy in Glanzmann thrombasthenia: 
Anesthetic management and brief review of literature. J Anaesthesiol Clin Pharmacol 
2016;32:533–535. DOI: https://doi:10.4103/0970-9185.194763 

5. Uzunlar HI, Eroglu A, Senel AC, Bostan H, Erciyes N. A Patient with Glanzmann’s 
Thrombasthenia for Emergent Abdominal Surgery. Anesth Analg 2004;99:1258–1260 

6. Duman EN, Saylan S, Cekic B. Perioperative Management of a Pediatric Patient with 
Glanzmann’s Thrombasthenia during Adenoidectomy. Rev Bras Anestesiol 2012;62:4:548–
543 

7. Topal A, Kılıçaslan A, Erol A, Çankaya B, Otelcioğlu S. Anaesthetic Management with 
Thromboelastography in a Patient with Glanzmann Thrombasthenia. Turk J Anaesth Reanim 
2014;42:227–279. DOI: https://doi: 10.5152/TJAR.2014.69077 

8. Monte S, Lyons G. Peripartum management of a patient with Glanzmann's thrombasthenia 
using Thrombelastograph. Br J Anaesth. 2002;88:734–738.  
DOI: https://doi:10.1093/bja/88.5.734. PMID: 12067020 

9. Kashyap R, Kriplani A, Renu Saxena R, Takkar D, Choudhry VP. Pregnancy in a Patient of 
Glanzmann’s Thrombasthenia with Antiplatelet Antibodies. J Obstet Gynaecol Res 1997; 
23:247–250 

10. Bell J, Savidge GF. Glanzmann's Thrombasthenia Proposed Optimal Management During 
Surgery and Delivery. Clin Appl Thrombosis/Hemostasis 2003;9:167–170 

11. Jeong MW, Seo KS, Kim HJ, Yum KW. Anesthetic Management of a Patient with Glanzmann's 
Thrombasthenia: A case report. Korean J Anesthesiol. 2007;53:407–410.  
DOI: https://doi.org/10.4097/kjae.2007.53.3.407 

12. Kumar N, Khan AA, Kumar N, Bindra A, Mahajan C, Goyal K. Glanzmann thrombasthenia and 
its perioperative management in head trauma: A rare and challenging situation. J 
Neuroanaesth Crit Care 2016;3:52–55 

13. Cabarique-Serrano SH, González-Cárdenas VH, Dussán-Crosby JP, Páez-González RE, 
Ramírez MA. Epidural anesthesia for posterior spinal fusion and lumbar surgery in a patient 
with Glanzmann’s thrombasthenia – Case report and systematic review. Rev Colomb 
Anestesiol. 2016;44:249–254 

14. Simha PP, Mohan Rao PS, Arakalgud D, Rajashekharappa R, Narasimhaih M. Perioperative 
management of a patient with Glanzmann's thrombasthenia for mitral valve repair under 
cardiopulmonary bypass. Ann Card Anaesth 2017;20:468–471 

15. Tarawah A, Owaidah T, Al-Mulla N, Khanani MF, Elhazmi J, Albagshi M et al. Management of 
Glanzmann's Thrombasthenia - Guidelines based on an expert panel consensus from gulf 
cooperation council countries. J Appl Hematol 2019;10:1-9 

16. Mathew MG. Management of siblings with Glanzmann's thrombasthenia: A case report. 
 J Family Med Prim Care 2020;9:1733–1735 

17. Trujillo Mejía A, López Pérez C. Perioperative considerations in a girl with Glanzmann 
thrombasthenia. Case report. Colomb.  J. Anesthesiol 2021;49:e916 

18. Leff J, Shore-Lesserson L, Fischer GW. Hematologic Diseases. In: Fleisher LA. Anesthesia 
and Uncommon Diseases. 2012, Elsevier, Saunders, Philadelphia:350–368 

19. Poon M-C, d’Oiron R. Alloimmunization in Congenital Deficiencies of Platelet Surface 
Glycoproteins: Focus on Glanzmann’s Thrombasthenia and Bernard–Soulier’s Syndrome. 
Semin Thromb Hemost 2018;44:604–614 

20. Poon MC, Di Minno G, d’Oiron R, Zotz R. New insights into the treatment of Glanzmann 
thrombasthenia. Transfus Med Rev 2016;30:92–99 

21. Poon M-C. The Use of Recombinant Activated Factor VII in Patients with Glanzmann’s 
Thrombasthenia. Thromb Haemost 2021;121:332–340  

22. Botero JP, Lee K, Branchford BR, Bray PF, Freson K, Lambert MP et al. ClinGen Platelet 
Disorder Variant Curation Expert Panel. Glanzmann thrombasthenia: Genetic basis and 



� S9

© Anästh Intensivmed 2024;65:S1–S10  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu 9 

clinical correlates. Haematologica. 2020;105:888–894.  
DOI: https://doi: 10.3324/haematol.2018.214239  

23. Sun P, McMillan-Ward E, Mian R, Israels SJ. Comparison of light transmission aggregometry 
and multiple electrode aggregometry for the evaluation of patients with mucocutaneous 
bleeding. Int J Lab Hematol. 2019;41:133–140. DOI: https://doi: 10.1111/ijlh.12937 

24. Poon MC, d’Oiron R, Zotz RB, Bindslev N, Di Minno MN, Di Minno G. Glanzmann 
Thrombasthenia Registry Investigators. The international, prospective Glanzmann 
Thrombasthenia Registry: treatment and outcomes in surgical intervention. Haematologica 
2015;100:1038–1044 

25. Di Minno G, Zotz RB, d’Oiron R, Bindslev N, Di Minno MN, Poon MC. Glanzmann 
Thrombasthenia Registry Investigators. The international, prospective Glanzmann 
Thrombasthenia Registry: treatment modalities and outcomes of non-surgical bleeding 
episodes in patients with Glanzmann thrombasthenia. Haematologica 2015;100:1031–1037.  
 

 
 



S10 �

© Anästh Intensivmed 2024;65:S1–S10  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu 10 

 
 

Date last modified:  November 2023 
 

This recommendation was prepared by: 
 
Author 
 
Carlos R Degrandi Oliveira, Anaesthesiologist, Hospital Guilherme Álvaro, Santos, Brazil 
degrandi@gmail.com 
 
Disclosure The author has no financial or other competing interest to disclose. This 
recommendation was unfunded. 
 
 
This recommendation was reviewed by: 
 
Reviewers 
 
Parimala Prasanna Simha, Anaesthesiologist, Sri Jayadeva Institute of Cardiovascular 
Sciences and Research, Bangalore, India 
parimalapsimha@gmail.com 
 
Man-Chiu Poon, Pediatrist and Oncologist, University of Calgary (Alberta), Canada 
mcpoon@ucalgary.ca 
 
Disclosure. The reviewers have no financial or other competing interest to disclose. 
 
 



© Anästh Intensivmed 2024;65  Aktiv Druck & Verlag GmbH

Herausgeber
DGAI 
Deutsche Gesellschaft  
für Anästhesiologie und  
Intensivmedizin e. V. 
Präsident: Prof. Dr.  
B. Pannen, Düsseldorf

BDA 
Berufsverband Deutscher  
Anästhesistinnen und  
Anästhesisten e. V. 
Präsidentin: Prof. Dr.  
G. Beck, Mannheim

Schriftleitung
Präsident/in der Herausgeberverbände
Gesamtschriftleiter/Editor-in-Chief:  
Prof. Dr. Dr. Kai Zacharowski,  
ML FRCA FESAIC, Frankfurt
Stellvertretender Gesamtschriftleiter/ 
Deputy Editor: 
Prof. Dr. T. Volk, Homburg/Saar
CME-Schriftleiter/CME-Editor:  
Prof. Dr. W. Zink, Ludwigshafen

Redaktionskomitee/Editorial Board
Priv.-Doz. Dr. E. Adam, Frankfurt
Prof. Dr. M. Adamzik, Bochum
Dr. J. Aulenkamp, Essen
Prof. Dr. G. Beck, Mannheim
Prof. Dr. T. Brenner, Essen
Prof. Dr. A. Brinkmann, Heidenheim
Prof. Dr. M. Coburn, Bonn
Prof. Dr. S.M. Coldewey, Jena
Prof. Dr. V. von Dossow, Bad Oeynhausen
Prof. Dr. B. Ellger, Dortmund
Prof. Dr. K. Engelhard, Mainz
Prof. Dr. M. Fischer, Göppingen
Prof. Dr. D. Fries, Innsbruck
Prof. Dr. K. Hahnenkamp, Greifswald
Prof. Dr. A.R. Heller, Augsburg
Prof. Dr. B. Jungwirth, Ulm
Prof. Dr. T. Loop, Freiburg
Prof. Dr. K. Meissner, Göttingen
Prof. Dr. W. Meißner, Jena
Prof. Dr. P. Meybohm, Würzburg
Prof. T. Müller-Wolff, München
Prof. Dr. H. Mutlak, Offenbach
Prof. Dr. C. Nau, Lübeck
Priv.-Doz. Dr. V. Neef, Frankfurt
Prof. Dr. B. O'Brien, Berlin
Dr. B. Oehler, Heidelberg
Prof. Dr. S.G. Sakka, Koblenz
Prof. Dr. M. Sander, Gießen
Prof. Dr. B. Saugel, Hamburg
Prof. Dr. S. Schäfer, Oldenburg
Priv.-Doz. Dr. H. Schöchl, Salzburg 
Prof. Dr. A. Steinbicker, Frankfurt
Dr. M.T. Völker, Leipzig
Prof. Dr. N.-M. Wagner, Münster
Prof. Dr. F. Wappler, Köln
Prof. Dr. M. Weigand, Heidelberg

Die Beiträge aus der A&I  
finden Sie online unter:  

www.ai-online.info

Redaktion/Editorial Staff
Carolin Sofia Kopp B.A. 
Korrespondenzadresse:  
Neuwieder Straße 9 | 90411 Nürnberg | 
Deutschland | Tel.: 0911 9337812 
E-Mail: anaesth.intensivmed@dgai-ev.de

Verlag & Druckerei
Aktiv Druck & Verlag GmbH 
An der Lohwiese 36 |  
97500 Ebelsbach | Deutschland 
www.aktiv-druck.de�

Geschäftsführung 
Wolfgang Schröder | Jan Schröder |  
Nadja Schwarz   
Tel.: 09522 943560 | Fax: 09522 943567  
E-Mail: info@aktiv-druck.de

Anzeigen | Vertrieb 
Pia Müller | Robert Kux 
Tel.: 09522 943570 | Fax: 09522 943577  
E-Mail: anzeigen@aktiv-druck.de

Verlagsrepräsentanz  
Jürgen Distler 
Neuwieder Straße 9 | 90411 Nürnberg 
Tel.: 0171 9432534  
E-Mail: jdistler@bda-ev.de

Herstellung | Gestaltung 
Pia Müller | Robert Kux | Stefanie Triebert 
Tel.: 09522 943570 | Fax: 09522 943577   
E-Mail: ai@aktiv-druck.de

Titelbild 
Dipl.-Designerin Monique Minde,  
Nürnberg

Erscheinungsweise 2024 
Der 64. Jahrgang erscheint jeweils zum  
Monatsanfang, Heft 7/8 als Doppelausgabe.

Bezugspreise (inkl. Versandkosten):

• Einzelhefte � 30,- ¡

• �Jahresabonnement:  
Europa (ohne Schweiz)� 258,- ¡  
(inkl. 7 % MwSt.)  
Schweiz� 266,- ¡ 
Rest der Welt� 241,- ¡ 

	 Mitarbeiter aus Pflege, Labor, Studenten 
und Auszubildende (bei Vorlage eines 
entsprechenden Nachweises) 
Europa (ohne Schweiz) � 94,- ¡  
(inkl. 7 % MwSt.) 
Schweiz� 90,- ¡ 
Rest der Welt� 94,- ¡

Für Mitglieder der DGAI und/oder  
des BDA ist der Bezug der Zeitschrift 
im Mitgliedsbeitrag enthalten.

Allgemeine Geschäfts- und Liefer- 
bedingungen
Die allgemeinen Geschäfts- und Liefer
bedingungen entnehmen Sie bitte dem Im-
pressum auf www.ai-online.info

Indexed in CINAHL; Current Contents®/ 
Clinical Medicine, EBSCO; EMBASE/ 
Excerpta Medica; Medical Documen
tation Service; Research Alert;  
Sci Search; Scopus; SUBIS Current  
Awareness in Biomedicine; VINITI:  
Russian Academy of Science.

Nachdruck | Urheberrecht
Die veröffentlichten Beiträge sind urheber-
rechtlich geschützt. Jegliche Art von Ver-
vielfältigungen – sei es auf mechanischem, 
digitalem oder sonst möglichem Wege – 
bleibt vorbehalten. Die Aktiv Druck & Ver-
lags GmbH ist allein autorisiert, Rechte zu 
vergeben und Sonderdrucke für gewerb-
liche Zwecke, gleich in welcher Sprache, 
herzustellen. Anfragen hierzu sind nur an 
den Verlag zu richten. Jede im Bereich ei-
nes gewerblichen Unternehmens zulässig 
hergestellte oder benutzte Kopie dient ge-
werblichen Zwecken gem. § 54 (2) UrhG. 
Die Wiedergabe von Gebrauchsnamen, 
Handelsnamen, Warenbezeichnungen 
usw. in dieser Zeitschrift berechtigt auch 
ohne besondere Kennzeichnung nicht zu  
der Annahme, dass solche Namen im Sinne  
der Warenzeichen- und Markenschutz-Ge-
setzgebung als frei zu betrachten wären 
und daher von jedermann benutzt werden 
dürften.

Wichtiger Hinweis
Für Angaben über Dosierungsanweisun-
gen und Applikationsformen kann vom 
Verlag und den Herausgebern keine Ge-
währ übernommen werden. Derartige An
gaben müssen vom jeweiligen Anwender 
im Einzelfall anhand anderer Literaturstel-
len auf ihre Richtigkeit überprüft werden. 
Gleiches gilt für berufs- und verbands
politische Stellungnahmen und Empfeh-
lungen.

Allein aus Gründen der besseren Lesbar
keit wird auf die gleichzeitige Verwen
dung männlicher, weiblicher und weiterer  
Sprachformen verzichtet. Sämtliche Perso- 
nenbezeichnungen gelten für alle Ge-
schlechterformen. Dies impliziert keines- 
falls eine Benachteiligung der jeweils an-
deren Geschlechter, sondern ist als ge-
schlechtsneutral zu verstehen.



Ursula Homberg

28
uhomberg

German Society of Anaesthesiology and
Intensive Care Medicine
Neuwieder Straße 9 | 90411 Nuremberg | Germany
Tel.: +49-911-933780
Email: info@orphananesthesia.eu


