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Abstract

Aim: This study was designated to investigate the clsapn§some hematological and
biochemical parameters in patients affected witlediéary thrombosthenia.

Method: The study included 30 patients (males & femalesjh whereditary
thrombosthenia who admitted to the hereditary biepdlisorder center at Babylon
maternity and pediatrics teaching hospital in Hédlty and at the hereditary bleeding
disorder center in AL-Zahraa maternity and pediattieaching hospital in AL-Najaf
city. Their age was ranged<318 years (mean age 11 years + SE 5 years). dtienfs
were classified into 2 groups according to theabeh are group | (310 years) and
group Il (10<18 years) and each age group was subdivided intesnand females
subgroups. Thirty apparently healthy subjects (Besmand 15 females) of matched age
and gender were also included in this study.

Results: Concerning the hematological parameters, it wasdahat hemoglobin (Hb),
packed corpuscular volume(PCV), means corpusculalume (MCV), means
corpuscular hemoglobin (MCH), and means corpuschkikmoglobin concentration
(MCHC) show significant decrease in most groupshefeditary thrombosthenia in
comparison with the control groups.

Regarding the biochemical parameters, it waaddhat serum iron and serum ferritin
are significantly decreased and serum total irowlibg capacity(TIBC)are significantly
increased in most groups of hereditary thrombosthemmpared to the control groups.
Conclusion: In view of the changes summarized, the increasdegrease in some
hematological and biochemical parameters may béuatiéd to recurrent blood loss
which is the most important manifestation of theedises.
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[ntroduction

Thrombosthenia is the functional impairmefitptatelets leading to bleedifly
Thrombosthenia can be classified into hereditamgntbosthenia and acquired type. The
hereditary thrombosthenia includes: Bernard Soliggndrome and Glanzmann
thrombosthenia(GT). The aquired thrombostheniauntes: stem cell disorders, drugs
induced like indumethacin and midazole, dysprotma like multiple myeloma and
ma(czrgglobinaemia, uraemia and miscellaneous likébaaies, DIC, post-transfusion
etc.”

Bernard Soliuer syndrome also called hemorgagus thrombocytic dystrophy, is a
rare autosomal recessive bleeding disorder thatsesawa deficiency of platelet
glycoprotein Ib(Gplb), the receptor for von willbrand factor, whits important in clot
formation™® It is characterized by prolonged bleeding timepmhbocytopenia, giant
platelets, and decreased platelet survival. Chldneth thrombasthenia may have
purpura, epistaxis, gingival bleeding, G| bleediagg menorrhagié:®

Glanzmann thrombosthenia(GT) is an autosontalssave disorder and heterozygous
individuals are asymptomatic. It is caused by amoamality of the platelet$? It is an
extremely rare coagulopathy, in which the platelet& glycoprotein lib/llla. Hence, no
fibrinogen bridging can occur, and bleeding timesignificantly prolonged. Patients
suffering from Glanzmann's thrombasthenia thus hadaeelets less able to adhere to
each other and to the underlying tissue of damatmat! vessels?

Patients with GT are classified as having tYpg/pe 2, or variant type based on the
degree of GP IIb-llla deficiency, fibrinogen bindirand clot retraction” Patients with
type 1, the most severe form of the disease, esgethan 5% of the normal amount of
GP llb-llla present on their platelets. Additioyalthey have absent fibrinogen binding
and clot retraction. Individuals with type 2 have-20% of GP Ilb-llla, can bind
fibrinogen, and have normal-to—moderately defic@at retraction capability. Persons
with the variant type of thrombasthenia have mbant50% of the normal amount of
GPlIb-llla; however, fibrinogen binding and clottraction widely vary®®. Patients
with GT are typically diagnosed in infancy or eadhildhood. However, age of
diagnosis can range from birth to adulthood. Neanairpura typically suggests type 1
thrombasthenia. Epistaxis and Gl bleeding are gagpresenting signs of GT and are
more severe in children, especially those aged 4«drs. Menorrhagia may be a
presenting sign of GT in adolescent females andoeaa critical problem. The severity
and frequency of bleeding usually decreases wit®agSevere menorrhagia is a
common problem that requires careful observatiahtegatment with oral contraceptive
pills. It is usually associated with an excessiyalgliferative endometrium that reflects
estrogen dominandg.

This study aims to estimate some hematologacal biochemical changes among
hereditary thrombosthenic patients. The parameterdied include PCV, Hb, MCV,
MCH , MCHC , serum iron, serum total iron bindiregpacity and serum ferritin.

Materials and Methods

This study was carried out over 6 monthshim ltereditary bleeding disorder center
at Babylon maternity and pediatrics teaching hagmit Hilla city and at the hereditary
bleeding disorder center in AL-Zahraa maternity padiatrics teaching hospital in AL-
Najaf city. The study included 30 patients (mege &1 years + SE 5 years)affected
with hereditary thrombosthenia.The patients aresifi@d into 2 groups according to
the age which are group | €30 years) and group Il (1018 years) and each age group
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was subdivided into males and females subgr8&p8 Thirty healthy controls(15males
and 15 females) of matched age and gender werénalsidled in this study.

The collection of blood was done in the hdeay bleeding disorder centers at 9
A.M. Eight ml of blood are drawn for each hematatadjand biochemical studies. Two
groups of labeled tubes were used; the first tuoegain EDTA as anti- coagulants to
prevent clotting of blood to be used for hematatagstudies. The second group tubes
were without anti-coagulant as plain tubes, forodlao be used for preparing sera for
subsequent biochemical teS&.Each sample was labeled and given a serial number
together with the patient name. The serum sample® Wwept frozen at -20°C for
biochemical analysis®

A cyanomethemoglobin method was used to estinthe hemoglobin contents of
the blood. The method was based on Drabkins cyafedéccyanide solutioff¥

l\/!ilg)rohematocrit method was used to detern?@/. Heparinized capillary tubes
used.

Regarding the measurement of RBCs indiceswiniclude the following:-

i) The mean corpuscular volume( MCV )was calculasdhe following:
Packed corpuscular volume
MCV = Femtoliters (fL)
Red corpuscles count *10 12
i) The mean corpuscular hemoglobin ( MCH ) waggklted as the following :
Hemoglobin in g/dL
MCH = = picogram (pg)
RBCs count* 10 12
iii) The mean corpuscular hemoglobin concentratiCHC) was calculated as
following :
Hemoglobin gm/dL
MCHC = gm/dL RBCS™
PCV

The determination of serum iron was according twedure recommended by the
serum iron from Biomaghreb company, Turi8here the iron dissociated from
transferrin-iron complex by a solution of guandaeetate and reduced by ascorbic acid
reacts with ferrozine to give a pink complex. Theensity of the color was measured
photometrically by using spectrophotometer at 562wave length™

The determination of serum total iron binding caiyé€IBC) was according to
procedure recommended by the serum total iron bghdiapacity from Biomaghreb
company, Tunis. Where an excess of iron is addedhéo serum to saturate the
transferrin. The unbound iron is precipitated witisic magnesium carbon&t8.

The measurement of serum ferritin quantitativé iesased on a solid phase
enzyme linked immunosorbent assay (ELISA). The eatration of ferritin is directly
proportional to the color intensity of the test gden (according to procedure
recommended by the serum ferritin from Human com@ermany)*”

SPSS program was used in this study. All valuesevexpressed as mean *
standard error (SE). Independent t-test was usedtimate differences between groups.
The differences were considered significant whenpiobability (P) was less than 0.05
(P<0.05) and highly significant when the probapi(®) was less than 0.01 ( P<0.69).
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Theresults:-
(1):-Hematological studies:-
(1-1):- Leve of hemoglobin ( Hb ) in blood:-

The mean and standard error of Hb for maleg®up of group | was: 10.32 +0.464&@ L
and it was significantly (P<0.01) lower than coigr¢l2.175 + 0.14608 g/dL) as well as the
mean and standard error of Hb for females subgrofigroup | was: 9.674+0.879#dL and it
was significantly (P<0.01) lower than controls (0.22136 g/dL) (figure 1).

O patients

H controls
14+
12+

104

(Hb g/dL)

Eemales

Figure 1. The means and standard errors of hemoglobin foresnahd females
subgroups of group | of hereditary thrombostheuittgmts and controls.
-**P<0.01

The mean and standard error of Hb for malegi®up of group Il was: 12.452 +0.98RIL
and it was insignificantly (P>0.05) lower than cotg(12.72 £ 0.21746 g/dL) as well as the
mean and standard error of Hb for females subgro@igroup Il was: 8.932 + 0.06%8dL and
it was significantly (P<0.01) lower than control$(382+0.8932 g/dL) (figure 2).

O patients

H controls 14+
12+
10+

(Hb g/dL)

Males Females

Figure 2. The means and standard errors of hemoglobin foresnahd females
subgroups of group Il of hereditary thrombosthgratients and controls.
-**P<0.01
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(1-2):-Packed corpuscular volume ( PCV):-

The mean and standard error of PCV for smalébgroup of group | was: 31.282
+0.6723 and it was significantly (P<0.01) lowernhaontrols(38.56 + 0.6054 ) as well
as the mean and standard error of PCV for fenmlegroups of group | was: 28.345
+0.265 and it was significantly (P<0.01) lower tr@mtrols(37.21 £0.289) (figure 3).
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Figure 3: The means and standard errors of packed cells wfommales and females
subgroups of group | of hereditary thrombosthemittgmts and controls.
-**P<0.01

The mean and standard error of Hb for malegy®up of group Il was: 39.121
+0.2032L/L and it was significantly (P>0.05) lower thanntmls(39.32 + 0.0834 L/L)
as well as the mean and standard error of Hberafes subgroups of group Il was:
28.673 + 0.0153 L/L and it was significantly (P<0.01) Ilower than
controls(35.945+£0.0342 L/L) (figure 4).
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Figure 4. The means and standard errors of packed cells wfommales and females
subgroups of group Il of hereditary thrombosthgratients and controls.
-**P<0.01
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(1-3):;-The mean corpuscular volume(MCV), mean corpuscular hemoglobin
(MCH) and mean corpuscular hemoglobin concentration (MCHC ):-

The mean and standard error of MCV for maldsgroup of group | was: 72.523 *
2.6726fL and it was significantly (P<0.01) lower than ¢ats (81.987 + 1.22379 fL)
and the means and standard errors of MCH and M@ @ales subgroup of group |
was: 24.35 + 0.8013%g and 30.04 = 0.77486 mg/dL respectively and theye
significantly (P<0.05) lower than controls (26.850#532 pg and 32.07 + 0.3104
mg/dL respectively) as well as The mean and stanéaror of MCV, MCH and
MCHC for females subgroup of group | were: 76.58.432fL, 22.98 + 0.8475%9 and
29.986 + 1.11786 and they were significantly (P58D.0ower than controls(79.4+
0.92736 fL,24.6+ 0.67823 pg and 31.8+ 0.37947 mg/dL respelgli(figure 5).

O patients
H controls

MCV MCV

801
701
60
50
40-
301
201

10+

Males Females

Figure 5. The means and standard errors of MCV, MCH and M@blCmales and
females subgroups of group | of hereditary throntesc patients and controls.
-*P<0.05

-**P<0.0

The mean and standard error of MCV, MCld 8#CHC for males subgroup of
group Il were: 80. 66+ 1.0519%, 26.28+ 1.11597pg and 32.06+ 0.68088 mg/dL
respectively and they were insignificantly (P>0.@%yer than controls (80.99+ 0.68602
fL, 26.3+ 0.71809 pg and 32.2+ 0.502MY/dL respectively) as well as The mean and
standard error of MCV, MCH and MCHC for femaledgwup of group Il were:
70.62+ 2.27978 fL, 21.6x 0.625 pg and 28.25+ 0.@748g/dL and they were
significantly (P<0.01) lower than controls(79.84558710 fL, 26.7+ 0.70532 pg and
32.12+ 0.29806 mg/dL respectively) (figure 6 ).
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Figure 6: The means and standard errors of MCV, MCH and M@blCmales and
females subgroups of group Il of hereditary throsthenic patients and controls.
-**P<0.01

(2):-Biochemical studies:-
(2-1):-Serum iron:-

The mean and standard error of serum ironnfates subgroup of group | was:
15.345 + 0.264&mol/L and it was significantly (P<0.01) lower theontrols(21.3402
+ 0.398 umol/L) as well as the mean and standamt @f serum iron for females
subgroups of group | was: 16.254 +0.9234 umalfd it was significantly (P<0.01)
lower than controls(20.992 + 0.3156 umol/L) (figuie

O patients
M controls 25

20+

154

10+

(Serum iron Mmol/L)

0 Females

Figure 7. The means and standard errors of serum iron foresnahd females
subgroups of group | of hereditary thrombosthemittgmts and controls.
-**P<0.01
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The mean and standard error of serum iocomfales subgroup of group Il was:
19.698 +0.982umol/L and it was insignificantly (P>0.05) loweiatihcontrols (20.213 +
0.983 umol/L) as well as the mean and standardr éfro serum iron for females
subgroups of group Il was: 12.754 + 1.0376 pumaifid it was significantly (P<0.01)
lower than controls (18.943 £ 0.5636 pumol/L) (fig8 ).

O patients

H controls 25+

20+

154

104

(Serum iron Mmol/L)

Figure 8. The means and standard errors of serum iron foresnahd females
subgroups of group Il of hereditary thrombosthgratients and controls.
-**P<0.01

(2-2):-Serum total iron binding capacity(TIBC):-

The mean and standard error of serum TIBC danales subgroup of group | was:
88.032 £ 3.245umol/L and it was significantly (P<0.01) higher theontrols(59.365 *
1.349 pmol/L) as well as the mean and standardr @fcserum iron for females
subgroups of group | was: 96.143 + 4.254 umafid it was significantly (P<0.01)
higher than controls (63.195 + 3.398 umol/L) (fig®).
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Figure 9: The means and standard errors of serum TIBC foresnaihd females
subgroups of group | of hereditary thrombostheittgmts and controls.
-**P<0.01
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The mean and standard error of serum TiBCGnales subgroup of group Il was:
54.287 £2.187umol/L and it was insignificantly (P>0.05) highé&ah controls (51.984
+ 3.163 pumol/L) as well as the mean and standanal @ serum TIBC for females
subgroups of group Il was: 99.193 + 1.0376 umaifid it was significantly (P<0.01)
higher than controls (69.153 £ 2.187 pumol/L) (figuO ).
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Figure 10: The means and standard errors of serum TIBC foresnahd females
subgroups of group Il of hereditary thrombosthgratients and controls.
-**P<0.01

(2-3):-Serum ferritin:-

The mean and standard error of serum ifefat females subgroup of group | was:
17.451 £ 4.0923g/mL and it was significantly (P<0.01) lower themntrols(48.231 +
5.183 ng/mL) as well as the mean and standard efr@erum ferritin for females
subgroups of group | was: 14.325 + 4.284 ng/ard it was significantly (P<0.01)
lower than controls(39.285 + 3.162 ng/mL)(figur®).1

O patients 50+
H controls 45

(Serum ferritin ng/mL)
N
(6]

Figure 11: The means and standard errors of serum ferritinnfates and females
subgroups of group | of hereditary thrombostheuittgmts and controls.

-**P<0.01
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The mean and standard error of serum ferritinnfates subgroup of group Il was:
47.592 £+ 2.376g/mL and it was insignificantly (P>0.05) loweiathcontrols (49.810
+ 2.820 ng/mL) as well as the mean and standamt efr serum ferritin for females
subgroup of group Il was: 13.9508 + 2.1054 ng/amd it was significantly (P<0.01)
lower than controls (42.471 £ 2.436 ng/mL) (figli2).

O patients
M controls 50-

45
40
351
30
251
20
15-
10-

**

(Serum ferritin ng/mL)

Figure 12: The means and standard errors of serum ferritinnfates and females
subgroups of group Il of hereditary thrombosthgratients and controls.
-**P<0.01

Discussion:-

The present study investigated the relationshipvéen the hereditary thrombosthenia
which associated with recurrent bleeding episoded aome hematological and
biochemical parameters. Regarding group | of maled females subgroups, it was
found that the majority of the patients had sigaifit decrease in hematological
parameters ( Hb, PCV, MCV, MCH and MCHC). Thesailtesare in agreement with
other study‘*

Sajidet al., ,® showed that the patient with inherited bleedingpdier are liable for
recurrent bleeding episodes even with trivial trauwhich may leads to prolonged
bleeding and subsequently leads to anemia espeifittlere is no replacement therapy
for this bleeding. The MCV is an extremely usefalue in classification of anemia, but
the MCH and MCHC often do not add significant, idéily relevant informatiorf?-?2)
However, the MCH and MCHC play an important rolelaboratory quality control
because these values will remain stable for a gisecimen over timé® Both
microcytosis and hypochromia are sensitive indisats iron deficiency in the absence
of chronic disease or co-existent B12 or folateidieficy “” Microcytosis and
hypochromia are also present in some cases of ar@mhronic disease.

Moreover, Provan & O'Shaughnessy,(1998 recorded that the thrombosthenic
patients may have decrease in MCV, MCH, MCHC whmahy indicate that those
patients may have iron deficiency anemia whichitatted to recurrent bleeding
especially in the severe form of the disease.

Regarding the serum iron, serum TIBC and serunitifefrmajority of the patients had
significant decrease in serum iron and serum fierahd significant increase in serum
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TIBC. These results may suggest that those patleaie iron deficiency anemia and
these results are in agreement with other stéRly.

Kouides, (2008¥® suggested that, those patients may have ironieiefiz anemia due
to frequent blood loss for example frequent epistax ~ The serum markers of iron
deficiency are low ferritin, low iron, raised totabn binding capacity, raised red cell
protoporhyrin, and increased transferrin bindingepors (sTfR). Serum ferritin is the
most powerful test for iron deficiendy?®

Regarding group Il of females subgroups, it wasitbthat the majority of the patients
had significant decrease in hematological parameterb, PCV, MCV, MCH and
MCHC) and significant decrease in serum iron anduraeferritin and significant
increase of serum TIBC. These results may suggesttihose patients may have iron
deficiency anemia and the results of our studyiaragreement with other studies.
(82930 \which state that iron deficiency anemia is freglyeancountered in patients with
thrombosthenic females after puberty because obmesgia which makes the patients
loss large amount of blood monthly because of defethe primary hemostasis.
Kouides, (2008¥°)explained that the iron deficiency anemia is theaisomplication
of thrombosthenia especially if the patients nompensated for blood loss because
those patients are liable for frequent bleeding@gbe especially female after puberty.
Regarding group Il of males subgroups, it was fothmat the majority of the patients
had insignificant decrease in hematological paramset Hb, PCV, MCV, MCH and
MCHC) and insignificant changes in biochemical pagters (serum iron and serum
ferritin and serum TIBC). These results occurredabge the patients had mild form of
the disease and these result are supported bysitioies ©=1).

Conclusion:-

Chronic and recurrent blood loss especially femafees menarche considered the main
causes for changing in our results regarding theabtelogical and biochemical
parameters (PCV, Hb, MCV,MCH,MCHC, serum iron, $efliIBC and serum ferritin).
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