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INTRODUCTION

	 One of the most common hereditary bleeding 
disorders is Platelet function disorders (PFDs). 
These patients can undergo bleeding after 
trauma or sometimes spontaneously in case 
of severity.1 In 1918, a rare mucocutaneous 
bleeding disorder was identified by Eduard 
Glanzmann, and it was named after the scientist 
as Glanzmann thrombasthenia (GT). The range of 
intensity of signs and symptoms of this disease 
is variable. Usually, it is diagnosed early in life 
due to symptoms like petechiae, purpura and 
easy bruising. Menorrhagia at childbearing age, 
epistaxis, bleeding from gums are quite common 
symptoms in this disease. Hematuria, bleeding 
from gastrointestinal tract and intracranial 
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ABSTRACT
Objectives: To assess the utility of ISTH-BAT (International Society on Thrombosis and Hemostasis- Bleeding 
Assessment Tool) in the diagnosis of Glanzmann Thrombasthenia (GT) in comparison to controls.
Methods: It was a case-control study carried out at The Children’s Hospital, Lahore from January 2012 to 
May 2021. All patients from neonates to 18 years with a final diagnosis of GT were studied retrospectively. 
The clinical details were collected from hospital records and telephonically on ISTH-BAT questionnaire after 
taking informed consent. The same proforma was obtained from 75 healthy controls. Data was analyzed 
on SPSS version 26.
Results: Out of 427 patients with suspected platelet function disorders, 133 were diagnosed as GT. The mean 
age was 7.29±5 years. Male to female ratio was 1.1:1. Among cases, 76.6% were products of consanguineous 
marriage. Epistaxis was the commonest symptom with highest score (p value<0.001). Cutaneous and oral 
cavity bleeds were more severe and frequent in patients than controls (p value < 0.004). The median ISTH-
BAT score among patients was nine while in control group was one. Sensitivity was 86.4%, specificity was 
77.3%, positive predictive value was 0.87 and negative predictive value was 0.76. Area under the receiver 
operator curve was 0.78 (95% confidence interval 0.82–0.90, p<0.001*).
Conclusion: ISTH-BAT scores were significantly higher in GT patients than controls. So, we recommend 
the inclusion of ISTH-BAT in diagnostic evaluation of patients with suspected Glanzmann Thrombasthenia.
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hemorrhage is seen less common. Frequently, 
platelet size and number remain normal.2

	 Diagnosis of these patients of GT is not an 
easy task. Diagnosis is based on different kind 
of complicated laboratory assays like light 
transmission aggregometry.3 These laboratory 
tests need extensive amount of cost, hard work 
and complexity in interpretation. Therefore, 
specialized laboratories are needed which are only 
placed in specialized centers.4,5 These centers are 
present in big cities which lead to lack of access of 
major part of population. 
	 Therefore, structured bleeding assessment tools 
(BATs) can be helpful to screen the suspected 
patients. BAT from the International Society on 
Thrombosis and Hemostasis (ISTH-BAT) is one of 
the well-known tools for this purpose. The ISTH-
BAT is a diagnostic questionnaire to screen patient 
depending on presence and absence of bleeding 
and also their severity.6 This method has been 
extensively validated for von Willebrand disease 
(VWD).7 Therefore, we aimed to test this method 
for our group of patients. As it might help to 
screen the patients before detailed investigations 
which can help to use the resources adequately. 
The objective of the study was to assess the 
diagnostic utility of ISTH-BAT in the diagnosis 
of Glanzmann’s thrombasthenia patients by 
comparing it with healthy controls.

METHODS

	 We included all patients from neonates to 18 
years of age referred with a suspected platelet 
function disorder to The Children’s Hospital and 
Institute of Child Health, Lahore, Pakistan from 
January 2012 to May 2021. Informed consent 
was obtained from parents/guardians of the 
participants telephonically after approval of the 
study protocol by Institutional ethics committee 
[IRB# 2020-184-CHICH]. Patients who refused to 
participate in the study and those with incomplete 
history were excluded.  ISTH-BAT proforma was 
used for evaluation of bleeding history of each 
individual obtained from the records (Annexure 
I). According to this questionnaire each bleeding 
symptom was assigned a score (0–4) depending on 
the severity of symptoms. Post-partum bleeding 
was excluded from the proforma as the participants 
were in pediatric age group.
	 The laboratory tests results taken into account 
were bleeding time and Platelet aggregation 
studies. Bleeding time was performed by Ivy’s 
method as per laboratory protocol and considered 

to be prolonged when it came more than nine 
minutes. Platelet aggregation study results were 
noted to select cases. It was done by collection 
of blood into evacuated tubes containing 3.2% 
sodium citrate and EDTA tube for platelet count 
and morphology. Platelet function assessment 
was done with light transmission aggregometry 
(LTA) within 2 hours of sample collection by 
preparing Platelet-rich plasma (PRP). PRP was 
prepared from whole blood centrifugation at 
170–200 g for 10 minutes. Before proceeding 
platelet, count was checked to be in the range of 
200–300x 109/L. 
	 Platelet aggregation test was prepared  on 
133 patients, response was measured with ADP 
(10 mM), epinephrine (10 mM), Ristocetin (1.25 
mg/mL) and collagen (2 mg/mL). Results were 
classified as abnormal when aggregation is 
found to be less than 50% for each agonist. The 
diagnosis of Glanzmann Thrombasthenia (GT) 
was made when aggregation was present only 
with Ristocetin and absent with other agonists.
	 Same ISTH-BAT proforma was filled from 75 
healthy controls after their informed consent, 
followed by Platelet aggregation studies by the 
same protocol as in cases. Data was analyzed 
through SPSS version 26. Qualitative variables like 
gender and bleeding presentation are represented 
as frequency and percentage. ISTH bleeding score 
are presented as median. Sensitivity, specificity, 
positive and negative predictive values were 
calculated for the proforma.
	 The data presented at ISTH- congress 2020 
has been revised with change of time period, as 
few ambiguous cases have been removed and 
replaced with new ones.8

RESULTS

	 Out of 427 patients who presented with 
suspected platelet function disorders, 133 were 
diagnosed as Glanzmann Thrombasthenia on LTA. 
The mean age of GT patients was 7.29 years (± 5 
SD), and healthy volunteer controls was 21 years 
(± 10 SD). Male to female ratio in cases and control 
group was 1.1:1 and 1:1 respectively. About 76.6% 
patients were born to parents with consanguineous 
marriages. History of bleeding in first degree 
relatives was present in 62.6% patients (p<0.001*) 
and while sibling death due to bleeding was found 
in 11 patients of GT. In some cases, sibling death 
was reported but the cause was not established so 
those were excluded. All the controls had normal 
results on platelet aggregation studies.
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	 The subgroup analysis of different signs and 
symptoms in terms of bleeding severity showed 
that Epistaxis (p= 0.001*) and cutaneous wound 
bleeding (p= 0.004*) symptoms were significantly 
severe and frequent in case as compared to 
controls. (Table-I)
	 ISTH-BAT Proforma found to have a sensitivity 
of 86.4%, specificity of 77.3%, positive predictive 
value of 0.87 and Negative predictive value of 0.76 

in terms of evaluation and diagnosis of GT patients. 
This revealed the high screening reliability of this 
tool. (Table-II)
	 The median ISTH-BAT score in GT patients was 
nine while in control group it was one. 84.2% GT 
patients had a score of ≥7, falling into more severe 
bleeding category. (Fig.1)
	 A ROC curve analysis has shown that ISTH-BAT 
can reliably differentiate between patients with 
and without Glanzmann Thrombasthenia having 
an area under the curve of 0.78 (95% confidence 
interval 0.82–0.90, p< 0.001*) (Fig.2).

ISTH BAT in diagnosis of Glanzmann Thrombasthenia 

Table-I: ISTH- BAT score according to bleeding symptoms in cases and controls.

Cases Median
(Interquartile Range)

Control Median 
(Interquartile Range) p-value

Epistaxis 3 (2-4) 2 (1-2) 0.001*Significant

Cutaneous/Wounds 2 (1-2) 1 (0-1) 0.004* Significant

Oral/Gums 2 (1-2) 2 (0-2) 1.00

GIT 1 (1-4) 0

Tooth 4 (1-4) 0

Surgery 4 (2-4) 0

Menorrhagia 1 (1-1) 1 0.536

Hematoma 2 (1-2) 0

Hemarthrosis 1 (0) 0

CNS bleed 2 (0-1) 0

Others (circumcision/ cephalohe-
matoma/ umbilical stump) 4 (1-4) 0

Table-II: Sensitivity, Specificity, Positive 
Predictive and Negative predictive value

of ISTH-BAT in diagnosing GT.

SENSITIVITY 86.4%

Specificity 77.3%

Positive Predictive Value 0.87

Negative Predictive Value 0.76

Fig.1: Total ITH-BAT Score in Cases & Controls.
Fig.2: Receiver Operating curve (ROC) for the 

presence of GT and the ISTH-BAT score.
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DISCUSSION

	 In our study, we found that 133 patients out of 
427 suspected bleeding disorder patients were 
diagnosed as GT by LTA. It constitutes 31.1 % (133 
out of 427) of cases. It is little higher than other 
studies in which 20.4 % patients (33 out of 161) were 
diagnosed as GT. The reason for this difference 
might be that sample size in other study is much 
less than our study.9

	 The mean age at presentation was 7.29 years ± 
5. This is almost same as found in other studies 
from Pakistan.9,10  Again 76.6% patients were 
born in families with consanguineous marriage. 
Same thing has been mentioned in other studies 
that consanguineous marriages are common in 
Pakistan, which can lead to persistence of genetic 
disease in family.3 
	 Sensitivity of this method was 86.4 % while 
specificity was 77.3%. Positive predictive value 
is 0.87 and negative predictive value is 0.76. 
This is in line with other studies done on similar 
topic to assess the reliability of ISTH-BAT.11 The 
questionnaire can be a beneficial tool in screening 
patients with bleeding disorders including those 
with coagulation and/or platelet function defects 
but it cannot pinpoint the illness.
	 Median bleeding score in control group was one. 
This is same as shown in other studies like that is 
done by Rashid A et al.9 Median bleeding score for 
cases was nine. This is significantly different from 
control group. Alder et al. study showed high 
bleeding median scores in pediatric population 
with platelet function defect, as in our study.11 Same 
kind of observations were mentioned in another 
recent study by Gresele P.12 The high bleeding score 
may be due to the existence of more severe types 
of GT in our population or late presentation to the 
hospital. In a study done on Pakistani population, 
suspected PFD were compared to control in terms 
of ISTH-BAT and found significantly different.9 
Similar study by Lowe et al. showed significant 
difference in scores of ISTH-BAT when compared 
between group of excessive bleeding patient and 
healthy volunteers.13 Parez et al. and Kaur et al. 
also compared bleeding disorders with normal 
controls in terms of ISTH-BAT and found them 
significantly different.14,15

	 In our patient group, family history of bleeding 
in first degree relatives was present in 62.6% 
patients which has been significantly different 
from cases (p<0.001*). History of sibling death due 
to bleeding was found in 11 patients of GT. So, 

a meticulous family history of bleeding is found 
to be important in high suspicion of an inherited 
bleeding disorder including GT. Similar findings 
were reported by Rashid A et al.9 
	 If we assess the bleeding scores of different 
signs and symptoms, we can see that epistaxis and 
cutaneous wound bleeding symptoms were found 
significantly different from control group. Other 
study didn’t show such amount of significance 
although platelet function defect group showed 
epistaxis and cutaneous wound bleeding more than 
control group. The difference from our study might 
be due to the reason that their study had less patient 
and bleeding symptoms were considered for all 
patients of platelet function defects in contrast to our 
study in which only GT is considered.16 This finding 
is in favor of inference that Epistaxis and cutaneous 
wound bleeding symptom are more important to 
diagnose GT. Oral gum bleeding had no significant 
difference in both control and case groups. Same 
finding was found in a similar study.17

	 All other symptoms like tooth extraction 
bleeding, bleeding during surgery, hematoma, 
hemarthrosis and CNS bleeding were only found 
in GT patients’ group. No case was there in control 
group. Similar findings were found in other 
study.18 It showed that these are very important 
signs or symptoms to include platelet function 
disorders in differential.

Strength and Limitations of the study: Our study 
was unique in a sense that it focused only on GT in 
contrast to other studies which usually included 
many PFD. To gather such number of patients of 
rare disease was demanding. The limitations of 
our study were not including flowcytometry and 
molecular analysis for GT. Different mutations 
leading to the disease can present in a different 
way.
	 Our results favor the importance of the use of 
ISTH-BAT scoring in suspicious patients of GT. 
High sensitivity and predictive values favor our 
statement as in other studies.11,19 This use of ISTH-
BAT becomes more important in 3rd world countries 
with low capita income and also low health budget 
of governments. Scarcity of Tertiary care hospitals 
who are equipped with diagnostic tools leads to 
underdiagnosis and more morbidity and mortality 
in patients of platelet function defects. Application 
of ISTH-BAT will help to screen the patients and 
to refer only selective patients to the tertiary care 
hospitals which will help to manage the budget and 
resources adequately. 

Nazish Saqlain et al.
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CONCLUSION

	 Our study has been based on a large number 
of pediatric GT patients with more severe clinical 
presentations. ISTH-BAT scores were significantly 
high in GT patients as compared to controls. 
We recommend the inclusion of ISTH bleeding 
assessment tools questionnaire for screening of 
patients with a suspected platelet function disorder 
including GT before proceeding to laborious 
investigations. 

Grant Support & Financial Disclosures: None.

REFERENCES
1.	 Podda G, Femia EA, Pugliano M, Cattaneo M. Congenital 

defects of platelet function. Platelets. 2012;23:552-563. 
doi: 10.3109/09537104.2012.724737

2.	 Nurden AT, Freson K, Seligsohn U. Inherited platelet 
disorders. Haemophilia. 2012;18(Suppl 4):154-160. doi: 
10.1111/j.1365-2516.2012.02856.x

3.	 A Haghighi, M Borhany, A Ghazi, N Edwards,  A 
Tabaksert, A Haghighi, et al. Glanzmann thrombasthenia 
in Pakistan: molecular analysis and identification of novel 
mutations. Clin Genet. 2016;89(2):187-192. doi: 10.1111/
cge.12622

4.	 Cattaneo M, Cerletti C, Harrison P, Hayward CP, 
Kenny D, Nugent D, et al. Recommendations for the 
standardization of light trans-mission aggregometry: 
A consensus of the working party from the Platelet 
Physiology Subcommittee of SSC/ISTH. J Thromb 
Haemost. 2013;11:1183-1189. doi: 10.1111/jth.12231

5.	 Saboor M, Moinuddin M, Ilyas S. Flow cytometry based 
chronologic analysis of surface glycoproteins of resting 
and stimulated platelets in normal individuals. Pak J Med 
Sci. 2012;28(4):625-629. 

6.	 Tosetto A, Castaman G, Plug I, Rodeghiero F, Eikenboom 
J. Prospective evaluation of the clinical utility of 
quantitative bleeding severity assessment in patients 
referred for hemostatic evaluation. J Thromb Haemost. 
2011;9:1143-1148. doi: 10.1111/j.1538-7836.2011.04265.x

7.	 Biss TT, Blanchette VS, Clark DS, Bowman M, Wakefield 
CD, Silva M, et al. Quantitation of bleeding symptoms 
in children with von Willebrand disease: use of a 
standardized pediatric bleeding questionnaire. J 
Thromb Haemost. 2010;8:950-956. doi: 10.1111/j.1538-
7836.2010.03846.x

8.	 Saqlain N. Utility of the ISTH Bleeding Assessment Tool 
(BATs) in Diagnosis of Glanzmann Thrombasthenia 
Patients – Experience from Pakistan [abstract]. Res Pract 
Thromb Haemost. 2020;4(Suppl1). https://abstracts.isth.
org/abstract/utility-of-the-isth-bleeding-assessment-
tool-bats-in-diagnosis-of-glanzmann-thrombasthenia-
patients-experience-from-pakistan/ (Accessed November 
24, 2021).

9.	 Rashid A, Moiz B, Karim F, Shaikh MS, Mansoori 
H, Raheem A. Use of ISTH bleeding assessment tool 
to predict inherited platelet dysfunction in resource 
constrained settings. Scand J Clin Lab Invest. 2016;76:373-
378. doi: 10.1080/00365513.2016.1183260

10.	 Iqbal I, Farhan S, Ahmed N. Glanzmann Thrombasthenia: 
A Clinicopathological Profile. J Coll Physicians Surg Pak. 
2016;26(8):647-650.

11.	 Adler M, Kaufmann J, Alberio L, Nagler M. Diagnostic 
utility of the ISTH bleeding assessment tool in patients 
with suspected platelet function disorders. J Thromb 
Haemost. 2019;17:1104-1112. doi: 10.1111/jth.14454

12.	 Gresele P, Orsini S, Noris P, Falcinelli E, Alessi MC, Bury 
L, et al. BAT- VAL study investigators. Validation of the 
ISTH/SSC bleeding assessment tool for inherited platelet 
disorders: A communication from the Platelet Physiology 
SSC. J Thromb Haemost. 2020;18(3):732-739. doi: 10.1111/
jth.14683

13.	 Lowe GC, Lordkipanidze M, Watson SP; UK GAPP study 
group. Utility of the ISTH bleeding assessment tool in 
predicting platelet defects in participants with suspected 
inherited platelet function disorders. J Thromb Haemost. 
2013;11:1663-1668. doi: 10.1111/jth.12332

14.	 Perez Botero J, Warad DM, He R, Uhl CB, Tian S, Otteson 
GE, et al. Comprehensive platelet phenotypic laboratory 
testing and bleeding history scoring for diagnosis 
of suspected hereditary platelet disorders: A single-
institution experience. Am J Clin Pathol. 2017;148:23-32. 
doi: 10.1093/AJCP/AQX038

15.	 Kaur H, Borhany M, Azzam H, Costa-Lima C, Ozelo 
M, Othman M. The utility of International Society on 
Thrombosis and Haemostasis Bleeding Assessment 
Tool and other bleeding questionnaires in assessing the 
bleeding phenotype in two platelet function defects. 
Blood Coagul Fibrinolysis. 2016;27:589-593. doi: 10.1097/
mbc.0000000000000496

16.	 Harrison P, Mackie I, Mumford A, Briggs C, Liesner R, 
Winter M, et al. British Committee for Standards in H. 
Guidelines for the laboratory investigation of heritable 
disorders of platelet function. Br J Haematol. 2011; 155:30-
44. doi: 10.1111/j.1365-2141.2011.08793.x

17.	 Lowe GC, Lordkipanidze M, Watson SP, UK GAPP study 
group. Utility of the ISTH bleeding assessment tool in 
predicting platelet defects in participants with suspected 
inherited platelet function disorders. J Thromb Haemost. 
2013;11:1663-1668. doi: 10.1111/jth.12332 

18.	 Tosetto A. Bleeding assessment tools: Limits and 
advantages for the diagnosis and prognosis of inherited 
bleeding disorders. Semin Thromb Hemost. 2016;42:463-
470. doi: 10.1055/s-0036-1571313

19.	 Gresele P; Subcommittee on Platelet Physiology of the 
International Society on Thrombosis and Hemostasis. 
Diagnosis of inherited platelet function disorders: 
Guidance from the SSC of the ISTH. J Thromb Haemost. 
2015;13:314-322. doi: 10.1111/jth.12792

Authors’ Contribution:

NS: Conceived, designed did statistical analysis & 
editing of manuscript, responsible and accountable 
for the accuracy or integrity of the work.
TF, HT: Did data collection and manuscript 
writing.
NM: Did review and final approval of manuscript.

ISTH BAT in diagnosis of Glanzmann Thrombasthenia 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Haghighi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26096001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borhany%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26096001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghazi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26096001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Edwards%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26096001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabaksert%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26096001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabaksert%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26096001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haghighi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26096001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4737203/

	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk57631075
	_GoBack
	_GoBack
	_Hlk80111431
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk73491982
	OLE_LINK7
	OLE_LINK10
	OLE_LINK16
	OLE_LINK17
	OLE_LINK21
	OLE_LINK4
	_GoBack
	_GoBack
	_Hlk532985008
	_Hlk532985112
	_Hlk64295496
	_Hlk532988322
	_Hlk64975416
	_GoBack
	_GoBack
	_Hlk77583014
	_GoBack
	_gjdgxs
	_GoBack
	_Hlk57370445
	_Hlk57370334
	_GoBack
	_Hlk73020011
	_GoBack
	_GoBack
	_GoBack
	_Hlk59926845
	_Hlk90143948
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_24
	_ENREF_25
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk76857606
	_GoBack
	_GoBack
	_Hlk59901123
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_GoBack
	_Hlk83798969
	_Hlk83798997
	_GoBack
	_Hlk83799564
	_GoBack
	_Hlk26345005
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK1
	OLE_LINK2
	OLE_LINK19
	_GoBack
	_Hlk90890123
	_GoBack
	_Hlk33082095
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_Hlk80698086
	_Hlk81432780
	_Hlk81221912
	_Hlk81219529
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_Hlk74056290
	_Hlk23688806
	_Hlk22761156
	_Hlk75345784
	_Hlk74054728
	_Hlk77160353
	_Hlk75355721
	_Hlk75435737
	_Hlk75436594
	_Hlk75438638
	_Hlk76477062
	_GoBack

