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SCREENING FOR HEMOSTASIS DISEASES IN CHILDREN: EVALUATION OF THE ELEMENTS OF THE INTERROGATION, CLINICAL SCORES AND THE SCREENING WORKUP.

INTRODUCTION

Bleeding symptoms particularly mucocutaneous bleeding such as bruises and epistaxis are frequent in the general pediatric population and do not always reflect the presence of an underlying hemostasis bleeding disorder (HBD) [1] [2]. Minor forms of HBD are more difficult to diagnose than severe forms because of their poorer hemorrhagic symptomatology. Bleeding in minor HBD is mainly related to trauma and invasive procedures, so diagnosis is more complex in children less exposed to these bleeding factors [3] [4]. However, it is necessary to exclude the existence of a HBD before carrying out a surgical procedure at risk [START_REF] Tosetto | Prospective evaluation of the clinical utility of quantitative bleeding severity assessment in patients referred for hemostatic evaluation: Bleeding score for the diagnosis of bleeding disorders[END_REF]. The French Anesthesia-Resuscitation Society (SFAR) recommends a preoperative standard coagulation assessment (APTT, platelets) for children before the age of walking, but the majority of studies conclude that systematic assessment has a low predictive value [6] [7]. A number of structured bleeding history questionnaires, called bleeding assessment tools (BATs), have been developed to standardize the collection and thereby the reproducibility of the bleeding history, which should guide the diagnosis of bleeding disorders [START_REF] Bonhomme | Preoperative hemostatic assessment: a new and simple bleeding questionnaire[END_REF][2][9] [START_REF] Tosetto | Assessing bleeding in von Willebrand disease with bleeding score[END_REF]. The majority of these scores are developed in adult population, for example in adult population, the clinical score HEMSTOP is recommended by the SFAR to evaluate the risk of mild bleeding disorders [START_REF] Bonhomme | Preoperative hemostatic assessment: a new and simple bleeding questionnaire[END_REF] [6] and the bleeding score of TOSETTO is validated to recommend further diagnostic evaluation for von willebrand disease if it is greater than three points [START_REF] Tosetto | Assessing bleeding in von Willebrand disease with bleeding score[END_REF]. Only few studies are performed in children.

The Canadian Pediatric Bleeding Questionnaire (PBQ) was proposed to provide a standardized quantitation of bleeding severity in children with Von Willebrand Disease [START_REF] Biss | Quantitation of bleeding symptoms in children with von Willebrand disease: use of a standardized pediatric bleeding questionnaire[END_REF] and the International Society on Thrombosis and Haemostasis bleeding assessment tool (ISTH BAT) [START_REF] Rodeghiero | ISTH/SSC bleeding assessment tool: a standardized questionnaire and a proposal for a new bleeding score for inherited bleeding disorders: ISTH/SSC bleeding assessment tool[END_REF] have been proposed for identifying subjects requiring laboratory evaluation for a suspected HBD in children [START_REF] Bidlingmaier | Prospective evaluation of a pediatric bleeding questionnaire and the ISTH bleeding assessment tool in children and parents in routine clinical practice: Bleeding scores in children[END_REF]. This last score is validated for the diagnostic of hemophilia in adult and pediatric population [12] [13].

In the present study, we retrospectively described the clinical history and the results of the hemostasis parameters, calculated the clinical scores and analyzed the correlation between these parameters and the laboratory results that defined a hemostasis disorder in a pediatric population.

MATERIALS AND METHODS

Patients

We retrospectively included pediatric patients referred for hemostatic evaluation at haemophilia treatment center (HCT) at Montpellier University Hospital between December 2018 and December 2020.

Inclusion criteria were: children < 18 years old referred by their general practitioner or another caring physician for evaluation of i) bleeding symptoms or ii) abnormal standard laboratory coagulation test results or iii) family study, the child being a firstdegree relative of a patient with a known bleeding history or disorder. 

Data

All the patients have seen a specialized physician, he collected the bleeding symptoms, the personal and family medical history. A complete clinical examination was performed. Some laboratory tests were performed.

Then, for all the patients, the data were retrospectively extracted from patient records to complete the different questionnaires.

The Institutional Review Board of the hospital of Montpellier approved the study (NCT05214300).

Bleeding symptoms and bleeding history

Strict criteria were used to retain the clinical signs of hemorrhagic syndrome.

We retained different clinical symptoms of bleeding:

-Epistaxis was significative if during more than 10 minutes or more than 5 times per year.

-Bruises was significative if more than 2 cm and without significant traumatism.

-Hematoma was significative if several episodes of hematoma greater than 2 cm for minor trauma or deep hematoma requiring medical management were described.

-Gingivorrhagia was significative if frequent bleeding when brushing the teeth since infancy.

-Bleeding from tooth extraction was significative if significant bleeding occurred at the time of a dental extraction or if a post-extraction revision was required for local bleeding.

-Bleeding after surgery: for any episode of surgery complicated by heavy bleeding or requiring revision surgery for bleeding from the surgical site.

-Bleeding needed emergency consultation for any episode of induced or spontaneous bleeding that required medical intervention to stop the bleeding.

-Heavy menstrual bleeding was significative if they were needed a consultation or iron supplementation or contraceptive pill use.

-Hemarthrosis was considered if at least 1 episode of spontaneous or induced hemarthrosis.

-Central nervous system bleeding was retained if at least 1 spontaneous or induced episode.

-Familial's history bleeding was significative if a first-degree relative patient reported a clinical history of bleeding without exploration for BD or a confirmed diagnostic of BD.

Bleeding assessment tool (details available in the appendix)

We performed four BATs: HEMSTOP, PBQ, ISTH-BAT, TOSETTO for each patient: abnormal ISTH-BAT score have been determined to be ≥ 3 in children. [START_REF] Rodeghiero | ISTH/SSC bleeding assessment tool: a standardized questionnaire and a proposal for a new bleeding score for inherited bleeding disorders: ISTH/SSC bleeding assessment tool[END_REF] . This score is validated for the help of diagnostic of hemophilia [START_REF] Soins | PNDS) HEMOPHILIE Centre de Référence Hémophilie et autres déficits constitutionnels en protéines de la coagulation[END_REF].

HEMSTOP
TOSETTO was derived from the Vicenza BS and was developed by the European

Molecular and Clinical Markers for the Diagnosis and Management of type 1 von

Willebrand disease. Twelve items, range from -1 to 4, normal range <= 2 in children.

[10]

Laboratory analysis

The minimal screening panel in majority of patients was prothrombin time (PT), activated prothrombin time (aPTT), blood cell count. These investigations were performed in patients before or after the hematologist's visit and the data were extracted from the record. Some other specific tests (von Willebrand factor study, PFA-100, platelet functions, platelet cytometry, platelet microscopy, measurement of specific clotting factors, genetic analysis) were available for many patients if they were performed according to the physician's appreciation during the consultation. APTT patient/control ratio < 1.2 was considered normal.

Hemostatic bleeding disorders

The presence of a HBD was retained if confirmed according to the recommendations and gold standard for each disease [START_REF] Gomez | Clinical and laboratory diagnosis of heritable platelet disorders in adults and children: a British Society for Haematology Guideline[END_REF] moderate between 1-5% -severe under 1%) [START_REF] Soins | PNDS) HEMOPHILIE Centre de Référence Hémophilie et autres déficits constitutionnels en protéines de la coagulation[END_REF]. According to the national protocol diagnosis and care rare coagulation protein deficiencies, a rate < 20% was retained as pathological and may cause bleeding symptom for factor VII and XI [START_REF] Soins | Centre de Référence Hémophilie et autres déficits constitutionnels en protéines de la coagulation[END_REF] but in our study we considered all deficiencies of factor VII and XI according to laboratory tests.

Statistics

The continuous variables are presented as medians with the minimal and maximum values, and the dichotomous variables are relative to the total number or a subgroup total number.

We used multiple univariate logistic regression to calculated odd ratios with their 95% confidence intervals for the correlation between bleeding symptom, biological tests, BAT, and the diagnosis of HBD. We focused on the impact of APTT and PT on the diagnosis of CBD, and the interest of the interrogation and clinical examination on the diagnosis of PHBD in children. All analyses were performed with Graphpad Prism V8 software®.

RESULTS

Patients

Between December 2018 and December 2020, ninety-five children were referred to the HCT. The median age was 6,68 years (range 1,04-17,78) and thirty-six (37%) children was female. (Patients characteristics in table 1). The diagnosis of HBD was retained in 50 patients (53%), including 25 coagulation factor deficiencies and 25 primary hemostasis diseases. The most frequent primary hemostasis pathology was willebrand disease with 23 cases (24%) and the most frequent coagulation deficiency was hemophilia A with 11 cases (11,5%). We had five (5,5%) patients with factor VII deficiency, median of factor was 28% (range 28-38) and three patients (3%) with factor XI deficiency. (Details are summarized in table 2).

Bleeding symptoms and family history

In our cohort, the most frequent symptoms are bruises n=37 (39%), epistaxis n=18 (19%) and gingivorrhagia n=15 (16%), no patients experienced central nervous system. Six female (6%) experienced menorrhagia. Two patients (2%) needed transfusion after ENT surgery. Five (5%) patients needed an emergency consultation: three females (epistaxis, hematemesis, unknown) and two males (joint bleeding, ENT bleeding). Median age for child with bruises was 5,1 years (range 2,9-9,6). A bleeding family history was found in 45 patients (47%) and a proven familial history of HBD in 33 (35%). (Details are summarized in table 1).

Among patients with a HBD, 44% had bruises, 22% had gingivorrhagia, 22% had epistaxis and among patients diagnosed with a PHBD, 56% had bruises, 32% had gingivorrhagia and 24% had epistaxis (figure 1).

When the symptoms or data from the bleeding history are studied in univariate, none is statistically associated with the diagnosis of HBD (figure 1). (Figure 1). Familial history has no impact (figure 1).

Laboratory analysis

In our cohort, thirty-six (37%) patients had an APTT patient/control ratio > 1.2, of which twenty-three (24%) an APTT patient/control ratio > 1. 

Bleeding assessment tool

Regarding the BATs, in our cohort, twenty-nine (31%) had a HEMSTOP >= 2, thirtyeight (40%) had a TOSETTO > 2, thirty (32%) had an ISTH-BAT >= 3 and twenty-four (25%) had a PBQ >= 2.

Among patients with a HBD, 42% had a HEMSTOP >=2.

When BATs are studied, only HEMSTOP is statistically associated with the diagnosis of HBD with OR 3.35 [1,34; 9,07] p<0.01 (figure 3). When we focused on PHBD or CBD, none is statistically associated with the diagnosis of HBD. Details are available in figure 3 and supplementary data.

DISCUSSION

This study evaluated the impact of the various factors allowing the screening of hemorrhagic diseases in children: clinical symptoms, family history, haemostasis tests and pre-existing clinical scores.

In our study, bleeding symptoms alone are not sufficient to lead to a diagnosis of HBD, but three symptoms are however clearly associated with the diagnosis of PHBD.

Bruises, which is the most frequent symptom in our population, is a common symptom in the general pediatric population with an important variation according to the age and activities of the child. Collins et al. [START_REF] Collins | Patterns of bruising in preschool children with inherited bleeding disorders: a longitudinal study[END_REF] has shown that children with HBD have more bruises, and this effect is more pronounced before walking age. In front of the presence of bruises, a very detailed interrogation can make it possible to direct towards the pathological character of this banal sign in the child. In our study, we consider bruises if more than 2 cm and without any relevant traumatism. These criteria seem to be sufficient but to our knowledge, these characteristics were not previously studied in literature and may be study in larger population. The second symptom is gingivorrhagia, which is frequently associated with a PHBD such as VWD. We considered as pathological if frequent and repeat after exclusion of a local etiology. In literature, there is lack of data on the association between isolated gingivorrhagia and haemostasis disorders. The third symptom is bleeding needed an emergency consultation which is considered as severe bleeding. In our study, it only concerns six patients, four Willebrand's disease, one mild hemophilia A with factor VIII to 5% and one with no HBD (consulted for refractory epistaxis). In CBD, the presence of symptoms revealed not a significative difference between patients. A family hemorrhagic disease or history in the first degree is not associated with HBD in our cohort, this seems to be surprising. BIDLINGMAIER et al. [START_REF] Bidlingmaier | Prospective evaluation of a pediatric bleeding questionnaire and the ISTH bleeding assessment tool in children and parents in routine clinical practice: Bleeding scores in children[END_REF] shows that the presence of symptoms in the parents is not necessarily associated with an excess diagnosis of hemorrhagic disease in the child.

APTT patient/control ratio > 1.2 or > 1.3 are likely in favor of a HBD especially in CBD.

Nevertheless, many studies have showed a both limited sensivity and specificity of these coagulation test [7] [8]. We confirm that the isolated use of these screening tests is not sufficient in particular for the diagnosis of primary hemostasis disease. These biological tests remain useful for the diagnosis of coagulation factor deficiencies but insufficient to predict a risk of bleeding.

In our cohort, HEMSTOP is the most performing score. This score, initially developed by anesthetists to detect hemorrhagic disorder in preoperative surgery in adults, is the shortest score, containing the fewest questions with mostly binary responses, therefore in practice the simple to perform. This score focuses mainly on symptoms requiring medical consultation or specific treatment, thus increasing the relevance of bleeding events, even more in our cohort because it contained two symptoms significantly associated with HBD. In Bonhomme et al [START_REF] Bonhomme | Preoperative hemostatic assessment: a new and simple bleeding questionnaire[END_REF] patients, but they also showed that the bleeding history of patients with IPD is significantly more severe than patients with VWD-1 [START_REF] Gresele | Validation of the ISTH/SSC bleeding assessment tool for inherited platelet disorders: A communication from the Platelet Physiology SSC[END_REF].

More studies with largest population are necessary to evaluate which bleeding symptoms are really discriminant.

Coagulation factor deficiency raises the question of the difference between a lowered factor level and a bleeding risk level. In our study, 4 of our 5 patients with factor VII deficiency present bleeding symptoms with a rate between 28-38%, whereas the classic risk of bleeding rate for factor VII is 20%. Several retrospective studies showed that a low level is necessary to bleed significantly, around 8% [START_REF] Giansily-Blaizot 1 | Analysis of biological phenotypes from 42 patients with inherited factor VII deficiency: can biological tests predict the bleeding risk?[END_REF] , but slightly reduced levels can cause a mild bleeding tendency and conversely a severe deficit <1 %, even in the context of surgery, may not present with a bleeding [23] [24]. Finally, clinical history appears to be the best predictor of bleeding risk after haemostatic challenges in inherited FVII deficiencies [START_REF] Giansily-Blaizot | Potential predictors of bleeding risk in inherited factorVII deficiency[END_REF]. Concerning factor XI deficiencies, no or little spontaneous bleeding is reported even for severe deficiencies, bleeding is more frequently provoked, like surgeries or post-traumatic. The factor level is poorly correlated with the severity of the bleeding [26] [27]. In our study, three patients had a factor XI deficiency, two patients with rate of 1% and only one reported bleeding (after subcutaneous injection). One of the hypotheses for impact of bleeding tendency and factor deficiency is the association of factors deficiencies or the association of factor VII deficiency and Willebrand's disease. [START_REF] Tavori | The effect of combined factor XI deficiency with von Willebrand factor abnormalities on haemorrhagic diathesis[END_REF] [29] [START_REF] Ahmadi | Congenital Combined Bleeding Disorders, a Comprehensive Study of a Large Number of Iranian Patients[END_REF] Limitations / strengths

This study has some limitations. Our study is monocentric and retrospective and concerns a limited population of less than 100 patients. Hemorrhagic symptoms are much rarer in patients with non-severe abnormalities of hemostasis, so our study probably lacks the power to confirm or refute the effect of certain elements. For example, surgeries, tooth extractions and menorrhagia are rare in children and especially in our relatively young population. Some of the BATs were performed retrospectively with data from the interview and not directly with the patient, so some scores may be distorted. The fact that we selected a population of children referred for a suspected hemostatic bleeding disorder is a factor that probably increases the number of patients without a diagnosis of hemostasis disease but with bleeding elements. One of the strengths of our study is that the questioning and clinical examination were performed by practitioners trained and accustomed to the diagnosis of bleeding diseases using simple criteria for each element. We were able to combine in a single work the elements of the hemorrhagic history, several scores and elements of the biological assessment and to apply it to the diagnosis of diseases of hemostasis in a global way and then in a targeted way towards primary hemostasis or coagulation.

CONCLUSION

In conclusion, it is difficult to screen for HBD in a simple way, especially the non-severe forms which are essentially at risk of induced bleeding. Certain elements of the bleeding history such as gingivorrhagia and bruises seem to be a good marker of primary hemostasis disease. On the other hand, simple tests such as APTT and PT seem to be relevant in case of suspicion of a coagulation disorder. Finally, a simple score such as the HEMSTOP score seems to be more suitable for global screening than more complex scores.

Ce travail a permis d'analyser rétrospectivement les dossiers de près d'une centaine d'enfant ayant consulté au centre de traitement de l'hémophilie du CHU de Montpellier pour une suspicion de maladie hémorragique. L'analyse de cette cohorte montre un intérêt plus prononcé de symptômes simples isolés, ou d'allongement de temps de coagulation de routine par rapport à l'utilisation de score complexe.

En effet la présence de gingivorragies et d'ecchymoses semblent être de bons marqueurs du diagnostic de maladie de l'hémostase primaire alors que l'allongement du temps de quick ou du temps de céphaline kaolin semble une aide précieuse au diagnostic des maladies de la coagulation. 

  La comparaison de plusieurs scores disponibles met en évidence la meilleure efficacité du plus simple d'entre eux le score HEMSTOP par rapport à des scores plus complexe et lourd à utiliser en routine comme le score de TOSETTO, le score ISTH-BAT et le score PBQ.Ces résultats restent limités par la taille de la population étudiée et la méthodologie rétrospective. L'étude comparative de ces différents éléments sur une population plus importante dans un travail prospectif serait intéressante pour affiner l'utilisation des outils simple de dépistage des syndromes hémorragiques de l'enfant.

  

  

  

  

  

  

  

  is a bleeding score use by adult anesthetists to detect the risk of hemostasis disorder in preoperative surgery. It's a binaire questionnaire in seven points (five use in males, seven in females), symptoms reported are prolonged or Molecular and Clinical Markers for the Diagnosis and Management of Type 1 VWD) BS. Six items are developed (epistaxis, bruises, tooth extraction, surgery, menorrhagia, post-venipuncture), normal range < 2. PBQ scores from -1 to +4 per question with -1 indicating that the child was at risk of bleeding but did not bleed. [2] ISTH-BAT use in children and adults. In 2010, the ISTH bleeding assessment tool (ISTH-BAT) was developed by a joint working group of the Scientific and Standardization Committees (SSC) for VWF and perinatal/pediatric hemostasis of the ISTH and is currently use in the diagnosis of bleeding disorders or useful to help for evaluate the risk of bleeding. It's a questionnaire with 14 items. The values for an

	unusual bleeding, bruised/hematoma, prolonged bleeding in tooth extraction,
	excessive bleeding during or after a surgery, history of coagulation disease in family,
	heavy menstrual blood, bleeding after delivery. Normal range < 2. [8]

PBQ (pediatric bleeding questionnaire), was evaluated for children with von Willebrand disease or platelet function disorder. It is an adaptation of the MCMDM-1 VWD (

Von Willebrand Disease, N (%) ( 24)

Coagulation bleeding disorder, N (%) [START_REF] Bolton-Maggs | Inheritance and bleeding in factor XI deficiency[END_REF] Hemophilia A, N (%) 10 (10,5)

Severe, N (%) (

Hemophilia B, N (%)

Severe, N (%) (1)

Factor VII deficiency [START_REF] Tosetto | Prospective evaluation of the clinical utility of quantitative bleeding severity assessment in patients referred for hemostatic evaluation: Bleeding score for the diagnosis of bleeding disorders[END_REF] Facteur XI deficiency

Others rares deficiencies [START_REF] Tosetto | Prospective evaluation of the clinical utility of quantitative bleeding severity assessment in patients referred for hemostatic evaluation: Bleeding score for the diagnosis of bleeding disorders[END_REF] Minor hemophilia defined by factors 6-40% -mild by 1-5% and severe < 1%. Others rares deficiencies = factor XII, fibrinogen, PMM2-CDG syndrom.
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Résumé

Introduction :

Les troubles mineurs de l'hémostase sont fréquents dans la population. Contrairement aux maladies graves de l'hémostase comme l'hémophilie sévère il est difficile de les dépister à l'âge pédiatrique car l'essentiel du risque hémorragique est lié aux traumatismes sévères et aux procédures invasives peu fréquents chez l'enfant. Leur dépistage est pourtant crucial en particulier avant la réalisation d'une procédure à risque. Plusieurs questionnaires structurés sur l'histoire hémorragique de l'enfant et de la famille ont été développés et leur utilisation est encouragée, mais les études chez les enfants sont rares.

Objectif :

Etudier la corrélation entre l'histoire clinique, le bilan biologique de routine, les scores cliniques et le diagnostic de maladie hémorragique.

Méthodes :

Nous avons inclus rétrospectivement les patients de moins de 18 ans vu en consultation au centre de traitement de l'hémophilie du CHU de Montpellier pour une suspicion de maladie hémorragique. Lors de la consultation, ont été recueillie les informations sur l'histoire hémorragique personnelle et familial et un bilan biologique a été réalisé pour rechercher une maladie de l'hémostase. Les scores hémorragiques PBQ, HEMSTOP, ISTH-BAT et TOSETTO ont été calculé soit au moment de la consultation soit rétrospectivement avec les données de la consultation. Le diagnostic de maladie hémorragique a été retenu selon les critères de l'International society of thrombosis et hemostasis (ISTH).

Résultats :

Nous avons inclus 95 enfants âgés entre 1 et 18 ans. Le diagnostic de maladie de l'hémostase a été retenu chez 50 patients (53%) dont, 25 troubles de l'hémostase primaire et 25 troubles de la coagulation. L'existence dans l'histoire clinique d'ecchymoses spontanées, de gingivorragies et ou de consultation en urgence pour saignements étaient statistiquement associés au diagnostic de trouble de l'hémostase primaire (p<0,05). L'existence d'un allongement du temps de prothrombine au-delà de 2 fois le ratio patient/témoin ou du temps de céphaline kaolin au-delà de 1,3 fois le ratio patient/témoin étaient associés au diagnostic de trouble de la coagulation (p<0,01 et p<0,001). La positivité du score HEMSTOP était associé au diagnostic de maladie de l'hémostase (p<0,01) ; les autres scores n'étaient pas prédictifs de l'existence d'une maladie hémorragique dans notre cohorte.

Conclusion :

Les scores hémorragiques complexes ne montrent pas un intérêt majeur dans notre cohorte de patient. Seul le score HEMSTOP le plus simple permet de discriminer les patients atteint de maladie de l'hémostase. L'existence de gingivorragie et d'ecchymoses anormales sont deux bons éléments de l'interrogatoire clinique orientant vers une maladie de l'hémostase primaire. Une étude prospective pourrait monter l'intérêt d'un interrogatoire et examen clinique systématisé associé à des tests de coagulation simple comme outil au dépistage des maladies hémorragiques chez l'enfant en médecine de ville.
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