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ABSTRACT

Objectives :The study planned to evaluate the prevalence of von Willebrand disease (VWD ) and other inherited bleeding disorders in adolescent females with menorrhagia without identifiable cause.

Subjects& Methods :The study conducted on  115 adolescent females with  idiopathic menorrhagia and 35 controls. Menorrhagia was defined by using Pictorial

Bleeding Assessment Chart (PBAC) with score > 100  . Subjects were interviewed in-person and blood was drawn for coagulation tests including platelets count & function, prothrombine time (PT), partial thromboplastin time ( PTT), vonWillebrand factor antigen (VWF:Ag )& its activity (VWF:Ac); FVIII antigen (FVIII: Ag)& its activity (FVIII:Ac ) and F IX antigen (FIX: Ag) & its activity (FIX: Ac ) assay. Laboratory results for menorrhagic cases were compared to controls using specific ranges developed from control group. A test was considered abnormal if it exceeded two standard deviations below the control mean. Provided selected criteria for VWD identification including positive family history of bleeding with deficiency of either VWF:Ag or VWF:Ac or both. Results: Overall detection of inherited bleeding disorders among all studied idiopathic menorrhagic adolescents is 47.7% including 27.8% (32/115) matching criteria for VWD; 11.3%(13/115) as carrier  of hemophilia A , 4.3% (5/115) as carrier  of hemophilia B and 4.3% (5/115) have platelet dysfunction.It is found that 90.6% ( 29/32 ) of vWD menorrhagic cases have significant lower concentrations of either VWF:Ag or VWF:Ac than that detected in controls . The mean concentrations of either VWF:Ag        ( 72.9± 26.1% ) or VWF:Ac( 76.6 ± 28.3 %)   in studied menorrhagic adolescents  were  significantly lower than that detected in controls ( 119.8±  14.25% ), ( 107± 8.82% )  ( p< 0.001, p= 0.000 ) respectively. Positive family history of bleeding was found in  68.8%(22/32 ) of vWD cases . Past history of other bleeding in the form of epistaxis , bleeding with dental procedures  was found in 46.9%( 15/32 )of  VWD menorrhagic adolescents versus  53.1% ( 17/32 ) of them without manifest bleeding  ( p< 0.001). Past history of blood transfusion was found in 15.6% ( 5/32 ) of vWD cases . 58.6% of vWD cases had blood group O but no significant differences of either VWF:Ag or VWF:Ac concentrations between O and non-O bood group vWD menorrhagic adolescents were found . In addition, 65.6% ( 21/32 ) of vWD menorrhagic adolescents who have both decreased levels of VWF:Ag or VWF:Ac, are associated significantly with low FVIII:Ac ( p<0.001 ) which is suggestive of quantitative type variant vWD . Interestingly, one patient had normal VWF:Ag levels inspite of decreased both VWF:Ac and ristocetin induced platelet aggregation which is suggestive of qualitative type variant vWD . conclusion : These findings indicate the importance  of considering inherited bleeding disorders as a cause of menorrhagia in particular VWD and emphasized the importance of careful medical history such as primary menorrhagia ( bleeding since menarache ).It is recommended to plan for  further study involving both the incidence& severity of VWD in community to avoid unnecessary procedures .It is recommended also to initiate  an expanding  educational program that match the growing body of knowledge of VWD for population.

Introduction

Menorrhagia is common complaint presenting to general practitioners and gynecologists. Menorrhagia has been defined subjectively as excessive or prolonged loss of blood on a regular cyclical basis or objectively as menstrual blood loss>80 ml /period(12). A pictorial bleeding assessment chart (PBAC) defines menorrhagia with score of >100 representing > 80 ml blood loss. Menorrhagia has been attributed to a number of local gynecological (dysfunctional uterine bleeding, fibroid and pelvic congestion), systemic disorders (endocrinal disturbances as hypothyroidism) and therapeutic medication( estrogen) (10). However, an underlying cause is not identified in 50% of menorrhagic females. It is reported that idiopathic menorrhagia is the dominant  symptom of an underlying inherited bleeding disorders (5). Homeostasis in the endometrium is characterized by relative scarcity and complete intravascular location of haemostatic plugs. Haemostatic plug formation plays an important role in uterine homeostasis during first2-3 days of menstruation .Both primary and secondary haemostatic disorders are reported to be associated with menorrhagia. Menstrual loss is increased in patients with primary haemostatic disorders including disorders of blood vessels, platelet abnormalities and vonWillebrand disease (VWD) . In addition, activation of the coagulation cascade (secondary homeostasis) results in the stabilization of the primary haemostatic plug by fibrin formation from fibrinogen by the action of thrombin, which is, formed from prothrombin via the activation of several coagulation factors (21)

Several studies reported high prevalence of menorrhagia among females with von Willebrand disease (16,11). Von Willebrand disease (VWD), a common inherited bleeding disorders, which is frequently considered as undiagnosed cause of menorrhagia. VWD is classified into three types. Type I patients have partial, quantitative deficiency of von Willebrand factor (vWF) whereas type II patients have qualitative abnormal protein. While type III a total deficiency of vWF (1, 15).

VWF is a large multimeric glycoprotein composed of repeated units that polymerized from dimmer subunits by disulfide bonds. It is synthesized in the endothelial cells and megakaryocytes and circulates in blood plasma at concentrations of approximately 10 mg/ml. In response to numerous stimuli, vWF is released from storage granules to play two major roles in homeostasis. It mediates the adhesion of platelets to sites of vascular injury and binds & stabilizes the procoagulant protein factorVIII (F VIII) resulting in prolongation of FVIII half –life from 2 hours (in absence of VWF) to 8-12 hours in circulation (17). During normal  hemostasis following injury, v WF in the endothelium and plasma binds to the platelet receptor glycoprotein Ib(GPIb) and to subendothelium structures sush as collagen serving as a bridge between platelets and subendothelium in damaged vessels. It also bridges between adjacent platelets in vessels with high shear as arterioles. As fibrin is being formed at the site of injury ,localizing and promoting platelets aggregation is achieved (19).

Therefore, we conducted a study to assess the prevalence of von Willebrand disease and other inherited bleeding disorders among adolescents with idiopathic menorrhagia.

Subjects &Methods:

Two groups of adolescent females are included in the study. Cases group: included 115 adolescent females with idiopathic menorrhagia.Menorrhagia is defined by using Pictorial Bleeding Assessment Chart (PBAC) with score >100,representing 80 ml blood loss /period. Idiopathic menorrhagia is diagnosed after exclusion criteria elimination; including gynecological causes (dysfunctional menorrhagia, fibroid, endometriosis), endocrine disorders (hypothyroidism) and therapeutic medication (estrogen , salicylate, NSAID , metclopromide, valeproate ).

They are recruited, during period between October2002 and December 2003, from Obstetric Gynecology Department Clinics of Kasr-El Ainy Hospital and Pediatric department outpatient clinics of National Research Center. Their age ranged from 12-19 years (15+_0.1years). Control group included thirty-five healthy non menorrhagic  adolescent females in the cross section study.

At the time of recruitment, all menorrhagic cases were subjected to:

Detailed questionnaire regarding age of menarche, duration of menstruation ,family history suggestive of bleeding disorders,past history of blood transfusion and other bleeding( bruises, epistaxis, bleeding with dental procedures, bleeding/orifices),history of drug intake(eg.aspirin)and limitation of daily living activities are obtained in an in-person interview.

PBAC is used to define menorrhagia .The towels are given ascending scores of 1,5 and 20 for light, moderate and completely saturated with blood respectively. Small and large clots scored 1,5 respectively (fig. 1) (5)
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-Anthropometric measures, including weight and height are taken.

-Careful clinical examination including (chest, heart, abdomen, skin bruising and echymotic patches and genitourinary system).

-Abdominal ultrasonographic evaluation is undertaken.

-Laboratory investigations &sample collection:

   Venous blood samples from each patient were withdrawn and divided into three tubes; 1st on EDTA for complete blood picture and blood grouping, 2nd on Na citrate to perform coagulation studies and 3rd serum for hormonal profile.

Each patient and control was subjected to:

Complete blood picture ( cell dyne 1600)  and blood grouping.

Hormonal profile (included FSH,LH,E2 and TSH) using Immulite.

Coagulation studies which included:

a. Prothrombin time (PT).

b. Partial thromboplastin time (PTT).

c. Platelet functions (using platelet Lumiaggregometer) by ADP, collagen and ristocetin .

D.Measurement of levels of factor VIII (F VIII:Ag) and factor IX Ag (F IX:Ag) by ELIZA (Asserochrome Diagnostics Stago).

e. Measurement of von Willebrand factor Ag (vWF:Ag) level by Rocket immunoelectrophoresis technique (Helena).

f. Measurement of factor VIII (FVIII:Ac) and factor IX activity (FIX:Ac) by one stage assay method(STA Deficient VIII &IX).

g.Ristocetin cofactor (RICOF) as a test for vWF activity (vWF:Ac) using 

   Ristocetin cofactor assay kit (Helena Biosciences).

Provided each subject is tested once, laboratory results for menorrhagic cases are compared to controls using specific ranges developed from control group. A test was considered abnormal if it exceeded 2 standard deviations below the control mean . The seleced criteria for VWD identification including positive family history of bleedng with deficiency of either v WF:Ag and/or v WF:Ac (20). 

Statistical Analysis:

    The statistical package for social science (SPSS) was used for data management and analysis. Quantitative data were summarized as mean and standard error of deviation (SED). Comparison between means of more than two groups was performed using one-way analysis of variant (ANOVA), but the comparison two groups was performed by using Student's t Test. Chi-square test was used to compare between independent variable - fisher's exact test was used alternatively in 2x2 contingency tables when expected frequencies are small. P-values < 0.05 was considered significant. 

Results

The results of the present study are represented in Tables 1-6 and Figures 1-4.  Table (1) shows descriptive features of studied monorrhagic adolescents. Table (2) illustrates laboratory characteristics of studied menorrhagic adolescents versus controls. Our results revealed that the overall detection of inherited bleeding disorders among all studied menorrhagic adolescentsis 47.7% (55/115) including 27.8% (32/115) matching criteria for vWD, 11.3% (13/115) of them have F VIII deficiency (hemophilia A carrier), 4.3% (5/115) have FXI deficiency (hemophilia B carrier) while 4.3% (5/115) with platelet dysfunction (Table 3, Figure 2).

It is found that 90.6% (29/32) of vWD menorrhagic cases have either decreased concentrations of vWF:Ag or low vWF:Ac. While 81.3% (26/32) of them suffering both low vWF: Ag and its activity (Table 4). The mean concentrations of either vWF:Ag (72.9 + 26.1%) or vWF:Ac(76 + 28.3%) in studied menorrhagic adolescents is significantly lower than that detected in controls (119.8 + 14.25%). (107 + 8.82%) (p<0.001, p=0.001) respectively (Table 2, Figure 3).

Positive family history of bleeding was found in 68.8% (22/32) of vWD cases versus 31.2% (10/32) without family history. 46.9% (15/32) of vWD menorrhagic cases gave history of other forms of bleeding (epistaxis, bleeding with dental procedures, bruises) versus 53.1% (17/32) of them not reporting bleeding from other sites (p<0.001). Pasr history of blood transfusion is found in 15.6% (5/32) of vWD cases (Figure 4).

As regard the study of blood group in menorrhagic cases with vWF: Ag concentration deficiency, 20.7% (6/29) with A, 13.8% (4/29) with B , 6.9% (2/29) with AB and 58.6% (17/29) with O blood group are found. No significant differences of either vWF:Ag concentrations or its activity (vWF:Ac) between O and non-O blood group menorrhagic adolescents is detected (p=0.31, 0.83 respectively) (Tables 5). 

It is found that 65.6% (21/32) of studied vWD menorrhagic adolescents, who have decreased levels of both vWF: Ag and vWF: Ac, are associated significantly with low F VIII: Ac (p<0.001), while 9.4% (3/32) of them have normal vWF: Ag levels and reduced activity, are associated with FVIII:Ac deficiency.

Table( 6) demonstrates statistical differences of some estimated ratios among vWD cases. There is a significant increase of all studied ratios in those with low vWF:Ag levels deficiency when compared to that estimated in controls (p=0.000).

Concerning the study of platelet disorders, no thrombocytopenia is detected in all menorrhagic cases. It is found that 17.4% (20/115) of all studied cases have defective ristocetin- induced platelet aggregation including 9.7% (11/115)among vWD,1.7% (2/115) with FVIII deficiency group and 4.3% (5/115) have isolated reduced ristocetin- induced platelet aggregation.

Ristocetin does not aggregate platelets of 34.4% (11/32) of menorrhagic vWD cases versus 65.6% (21/32) with normal aggregation (p<0.001). But one patient. (1/11) who represents 9.1% from this group had normal vWF:Ag levels which is highly suggestive of qualitative variant type vWD.

Table (1): Descriptive features of studied menorrhagic adolescents 

	Feature
	Menorrhagic cases

(n= 115)

	Median (years)
	15 + 0.1

	Weight
	(KG)
	96.2 + 13.3

	Height
	(CM)
	164.6 + 7.1

	Blood group
	

	
	- O
	60.9% (70)

	
	Non-O
	39.1%(45)

	Age of menarche (years)
	12.3 + 1.10

	Duration of mensturation
	

	
	- median age
	6.6 + 0.89

	
	- Passage of clot
	4.6 + 1.18

	
	- Floading episodes
	6.4 + 1.13

	
	- PBAC
	> 100

	Family history of bleeding
	

	
	-    +ve
	65.2% (75)

	
	-    -ve
	34.8% (40)

	History of other bleeding
	

	
	-    +ve
	26.1% (30)

	
	-    -ve
	73.9% (85)

	History of blood transfusion
	

	
	-    +ve
	13.9% (16)

	
	-    -ve
	86.1% (99)

	History of drug intake
	0% (0)


Table (2): Laboratory characteristics of studied menorrhagic adolescents versus controls

	
	Menorrhagic cases

n=115
	Controls
n=35
	P

	Hemoglobin (gm/dl)
	10.2 ++ 1.98
	12.2 + 0.49
	0.000

	Prothrombin time

(Seconds)
	14.7 + 2.4
	11.6 + 0.42
	0.000

	Partial thromboplasin time (Seconds)
	33.0 + 6.3
	30.8 + 3.03
	Ns

	Platelet coounts

(109/L)
	197.2 + 63.2
	206.1 + 8.41
	Ns

	FVIII
	-antigen(%)

-activity (%)
	84.9 + 26.9

83.4 + 28.4
	106 + 14.3

103.1 + 6.3
	0.000

0.000

	FIX
	-antigen(%)

-activity (%)
	82.3 + 17.1

93.4 + 21.7
	99.8 + 19.7

104.3 + 4.95
	0.000

0.000

	VWF
	-antigen(%)

-activity (%)
	72.9 + 26.1

76.6 + 28.3
	119.8 + 14.25

107.0 + 8.82
	0.001

0.001


Table (3): Prevalence of inherited bleeding disorders in all studied menorrhagic adolescents 

	
	Menorrhagic cases

(n=115)

	
	VWD
	Hemophilia A

Carrier

(FVIII deficiency)
	Hemophilia B

Carrier

(FVIX deficiency)
	Isolated

Platelet

Dysfunction
	Overall

	no
	32/115
	13/115
	5/115
	5/115
	55/115

	%
	27.8%
	11.3%
	4.3%
	4.3%
	47.7%


Table (4): Inclusion criteria for VWD

	
	Menorrhagic vVD cases (n=32)

	
	VWF: Ag deficiency
	VWF: Ac deficiency
	Both vWF: Ag & vWF: Ac deficiency

	No
	29/32
	29/32
	26/32

	% of vWD
	90.6%
	90.6%
	81.3%

	% of all studied

menorrhagic cases
	
	25.2%

(29/115)
	22.6%

(26/115)


Table (5): The mean concentrations of either vWF: Ag or vWF: Ac in O versus non-O Blood group vWD menorrhagic adolescents

	
	O-blood group

N=17
	Non O-blood group

(n=12)
	P

	vWF: Ag deficiency

(n=29) (%)
	34 + 9.2
	30.5 + 9.9
	0.31 NS

	vWF: Ac deficiency

(n=29) (%)
	33 + 8.7
	32 + 11.4
	0.83 NS


Table (6): Estimated ratios among selected VWF menorrhagic adolescents with deficiency vWF: Ag level versus their ratios in controls.

	Ratio
	VWF:Ag

Deficiency

(n=29)
	Control

(n=35)
	P

	FVIII:Ag/VWF: Ag 
	2.1 + 83
	0.9 + 0.1
	0.000

	FVIII:Ac/VWF: Ag 
	1.6 + 0.6
	0.9+ 0.03
	0.000

	VWF:Ac/VWF: Ag 
	1.1 + 0.22
	0.9+ 0.03
	0.000
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Discussion

Menorrhagia is a significant healthcare problem and  has major socioeconomic cost. Menorrhagia has been attributed to a number of local gynecological or systemic causes but no organic pathology is found in more than half  menorrhagic cases. Research and clinical awareness of considering of inherited bleeding disorders as a cause of menorrhagia have been increased. High prevalence of inherited bleeding disorders in acute adolescents menorrhagia has been long recognized which require urgent medical intervention (10).

The results of the present study revealed that the overall detection of inherited bleeding disorders among all studied menorrhagic adolescents is 47.7% including 27.8% matching criteria for VWD, 11.3% as carriers of hemophilia A, 4.3% as carriers of hemophilia B and 4.3% have platelet dysfunction.

It is found that 90.6% of VWD menorrhagic cases have significant lower concentrations of either vWF:Ag or  vWF:Ac than that detected in controls.

Various studies reporting the prevalence of VWD in 20% (6), 13% (9), 13% (12), 17%(5) and 13% (24) of all studied menorrhagic adolescents 

History of bleeding is an important predictor for VWD diagnosis. Positive family history of bleeding was found in 68.8% of VWD menorrhagic cases versus 31.3% of them without. The absence of bleeding symptoms may suggest new mutant gene expression or low frequency of reporting bleeding symptoms by normal subjects. However, 46.9% of VWD menorrhagic adolescents report past history of other bleeding (epistaxis, bleeding with dental procedures), 53.1% of them do not suffer other bleeding symptoms. This result goes in parallel with that published by (5), who indicates that the clinical severity of VWD varies considerably and menorrhagia may be the only clinical manifestation.

The present study showed that 58.6% of VWD cases had blood group O but no significant differences of either vWF:Ag or  vWF:Ac  concentrations between O and non-O blood group VWD menorrhagic adolescents was found . This finding supported by (14) study who stated that VWD is common in individuals with blood groupO. But contradictory to that established by  (13) who detected significant lower vWF:Ag concentrations in individuals  with blood groupO than those with non-O subjects.  A significant linkage between ABO locus and vWF:Ag was found (23) . This result can be explained by heterogeneous variability’s of  vWF:Ag concentrations in individuals with different ethnic origins or may be attributed to small sample size. In addition, 65.6% of VWD menorrhagic adolescents, who have both decreased levels of vWF:Ag  and   vWF:Ac  , are associated significantly with low FVIII:Ac. This finding is suggestive of quantitative type variant VWD(18) . This result is confirmed by the finding of significant elevation of all estimated ratios in our study (FVIII:Ag/ vWF:Ag ,  FVIII:Ac/ vWF:Ag and vWF:Ac/ vWF:Ag ) in VWD cases in comparison to its ratios in controls. The higher values of these ratios in VWDcases reflects either decreased v WF synthesis or enhanced its clearance (7) which are hypothesized to be the pathogenic mechanisms in quantitative type I variant VWD  (3). This result support the published data by (8) who  stated that desmopressin is the treatment of choice in type I VWD patients because it corrects the FVIII/VWF levels and the prolonged bleeding time in most of these cases .

It was observed that 9.4% of VWD cases ,have normal levels of vWF:Ag  and reduced vWF:Ac , are also associated with low FVIII:Ac. This observation is suggestive of qualitative type variant VWD. Moreover, reduced ristocetin induced platelets aggregation was found in 34.4% of VWD menorrhagic adolescents. One patient ( 9.1%) of this group had reduced ristocetin induced platelet aggregation with concomitant normal  levels of vWF:Ag  which  suggestive  of qualitative type variant VWD. However, the identification of VWD types require multimer analysis which is lacking in our study.

 These findings indicate the importance  of considering inherited bleeding disorders as a cause of menorrhagia in particular VWD. It is emphasized the importance of careful medical history& factors which were highly predictive of  inherited bleeding disorders such as menorrhagia since menarache.It is recommended further study involving both the incidence& severity of VWD in community to avoid unnecessary surgical intervention  and also recommended the initiation of an expanding  educational program that match the growing body of knowledge of VWD for population.
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