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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Beta-thalassemia major is a genetic disease
characterized by formation of little or no beta-globin chain,
leading to premature death of red blood cells and hence to
ineffective erythropoiesis. Aim of this study to evaluate Protein
C and Protein S in patient with beta-thalassemia major and
its correlation with haemoglobin, serum ferritin, D.dimer ,
prothrombin time and liver enzymes. Method: Study is a case
control , for patients with beta-thalassemia major at Ibn Al-
Atheer Hospital in Nineveh Province in Iraq during a period
from July 2022 to November 2022. A total of (70) patients
diagnosed as f-thalassemia major, from 5 to 40 years old
presented at thalassemia center . A total of (30) normal persons
,age and sex matched to the patients. Complete blood count,
Protein C, Protein S, Pro-thrombin time, Ferritin, D.dimer,
Aspartate aminotransferase, Alanine aminotransferase, done for
all patients and control.

Result: Protein C and protein S were significantly lower in
patients with B-thalassemia major in comparison to control.
Prothrombin time was significantly prolonged in patients with
B-thalassemia major. D.dimer was significantly increase in
B-thalassemia major than control. Protein C and protein S level
were significantly higher in cases with frequent blood transfusion
than in those with non -frequent patient. Prothrombin time and
D.dimer also significantly elevated in patients with non-frequent
transfusion.

Conclusion: These findings suggest that patients with
B-thalassemia major may be at a higher risk for coagulation
abnormalities and should be closely monitored. Further
research is needed to better understand the relationship between
B-thalassemia major and coagulation parameters.

Key words. Thalassemia, hemoglobin, protein C, protein S,
D.dimer.

Introduction.

Thalassemia is an inherited disorder of autosomal recessive
gene disorder caused by impaired synthesis of one or more
globin chains. The impairment alters production of hemoglobin
(Hb) [1]. Normal adult haemoglobin molecules are made of
chains called alpha and beta chains that can be affected by
mutations. In thalassemia, the production of either the alpha or
beta chains are reduced, resulting in either alpha-thalassemia
or beta-thalassemia [2]. Beta thalassemias (B thalassemias)
are a group of inherited blood disorders. They are forms of
thalassemia caused by reduced or absent synthesis of the beta
chains of hemoglobin that result in variable outcomes ranging
from severe anemia to clinically asymptomatic individuals [3].
Ineffective bone marrow erythropoiesis and excessive red blood
cell hemolysis together account for the anemia [4].

Protein C and protein S are glycoproteins, predominantly
synthesized in the liver, that are important components of the
natural anticoagulant system in the body. They are Vitamin K
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dependent and serve as essential components in the maintenance
of physiologic hemostasis [5,6]. Deficiency of protein C and
protein S results in the loss of these natural anticoagulant
properties, thereby resulting in unchecked thrombin generation,
leading to thromboembolism [7]. Protein C and S deficiencies
can be due to inherited gene mutations or due to acquired
causes. The majority of the inherited forms are due to missense
mutations (60% - 70%) followed by smaller percentages
(1% - 15%) of nonsense mutations, splice site mutations,
large deletions, small deletions/duplications/insertions, and
point mutations [8,9]. Protein C and protein S are primarily
synthesized in the liver. Protein S is also synthesized by
platelets, endothelial cells, osteoblasts, vascular smooth muscle
cells, and circulates in plasma [10]. Protein C is activated by the
thrombin-thrombomodulin complex, to form activated protein
C (APC) on the surface of the vascular endothelial cells. Once
protein C is activated, free protein S in the plasma serves as
a cofactor along with phospholipids and calcium, to inactivate
factor V and factor VIIla at specific polypeptide arginine
cleavage sites. This results in impaired prothrombin activation,
thereby exerting their anti-coagulant action by reducing
thrombin generation. About 60% to 70% of protein S is in a
bound form, non-covalently attached to C4-binding protein
(CBP). This protein S-CBP complex enhances the cleavage
of activated factor Va, but not as effectively as free protein S.
Protein S also enhances the effects of APC in fibrinolysis and
also exerts APC independent effects as well by direct inhibition
of the tenase & prothrombinase complex, acting as an important
cofactor to tissue factor pathway inhibitor (TFPI) during the
inactivation of activated factor X and further inhibiting thrombin
generation [11-14]. To evaluate the level of protein C and S in 3.
thalassemia patients. To correlate the levels of protein C and S
with clinical findings, complication and severity of the disease.
To correlate the levels of protein C and S with other laboratory
parameters.

Materials and Methods.

This case control study was done at Ibn Al-Atheer Hospital
in Mosul city in Iraq during a period between July 2022 and
November 2022. A total of (70) patients diagnosed as [-
thalassemia major, from (5 to 40) years old present at thalassemia
center in Nineveh province.

The inclusion criteria were above 5 years of age, diagnosed as
- thalassemia major by clinical, hematological (CBP, HPLC)
and some of them molecular.

The exclusion criteria: Patients with hepatitis B and hepatitis
C were excluded. Comorbidity conditions known to alter
hemostasis, recent infection.

Ethical consideration: This study was approved by an official
permission by the ethics committee at Iraqi board medical
specialities commission and by the directorate of health in
Mosul. The study was explained to all patients and control.
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Six ml of venous blood were collected by venipuncture method
from every patient, (2 ml) of blood was placed in EDTA tube for
checking of complete blood count (CBC) ,and (2 ml) was placed
in sodium citrate tube for determination of protein C, protein S,
D.dimer, and prothrombin time (PT), and (2 ml) put in plain tube
was allowed to clot at room temperature for about half hour then
putting in centrifuge at 2000 rpm for 15 minutes to separate serum
and used for serum ferritin and biochemical analysis. CBC from
EDTA container by using electronic haematology analyzer.

All investigations performed according to standard procedure
recommended by the manufactures of each kit.

1. Prothrombin Time (PT) using BIO-TP kit from BIOLABO.

2. Protein C and Protein S using ELISA kit from AESKULISA,
reading by BioTEK 800TSI instrument.

Statistical analysis:

The data collected during the study were summarized in sheets
of Microsoft Excel 2007. The statistical analysis performed
by using IBM-SPSS 20. The normality of these data tested by
Shapiro-Wilk test, and the non-parametric tests were decided
to be chosen. Frequencies, medians, minimum, maximum,
25" quartile and 75% quartile were calculated. The Mann-
Whitney U Test used to calculate the difference between the
two independent groups. The Spearman’s correlation coefficient
was used to investigate the relationship between study parameters.
The "r" is correlation coefficient, values close to 1 indicate strong
correlation between two variables and those close to zero indicate
poor correlation. P-value < 0.05 considered as significant.

Results.

The study sample include 100 subjects (70 beta thalassemia
major patients and 30 healthy control subjects. Mean age at
diagnosis/month was 11 months with range from 6-14 month
and age of starting transfusion month was 11 months with range
from 6-15 month. Palpable spleen found in 17.14% of the cases
while the splenectomy rate reached 28.57%. Thalassemic faces
found in 19(27.14%) of the cases. The other complications of
thalassemia distributed as; diabetic 11.43%, cardiac 2.85%, and
thyroid 4.28%. Blood transfusion frequency (patients on regular
blood transfusion each 14-21 days while (infrequent) patient
whom don’t take blood on regular schedule) showed in 87.14%
of cases (Table 1).

Table 1. Clinical data in patient with p-thalassemia major.

Clinical data Mean Range
Mean age at diagnosis/month 11 6-14
Age of starting transfusion/ month 11 6-15
Number Percentage
Palpable spleen 12 17.14 %
Splenectomy 20 28.57%
Thalassemic faces 19 27.14%
Chelation therapy 55 78.57%
Diabetic 8 11.43%
Other complications of thalassemia |Cardiac 2 2.85%
Thyroid 3 4.28%
Frequent transfusion (regular) 61 87.14%
Infrequent transfusion (irregular) 9 12.86 %

156

Hematological and biochemical parameters of cases were
demonstrated in table 2.

Coagulation parameters of cases were showed in table 3. The
medians of protein C, protein S, Prothrombin time PT, and D.
dimer were (82) %, (92.5) %, (15) second, and (440) ng/ml,
respectively.

The comparison of coagulation parameters between cases and
controls was showed in table 4. The median of both protein C
and S showed statistically significant lower levels among cases
(82) % and (92.5) %, respectively than those among the controls
respectively (94) % and (99) % with (p=0.0001). Prothrombin
time was significantly prolonged among cases in comparison
to control with (P=0.001). Moreover, median level of D. dimer
among cases (440) ng/ml was significantly higher (p=0.0001)
than that among controls (190) ng/ml.

Median level of protein C among those with frequent blood
transfusion was (83.0) % which was higher than that among
those with non-frequent transfusion (50) % in a statistically
significant finding (p=0.0001). Medians of protein S were (94)
% and (60) % among frequent and non-frequent transfusion;
the difference was statistically significant at (p=0.0001).
Prothrombin time and D. dimer among frequent (14.8) second
and (420) ng/ml respectively, were significantly lower than those
among non-frequent (17.2) second and (812) ng/ml respectively
at (p=0.001) and (p=0.008) (Table 5).

Comparison of coagulation parameters between those with
regular chelating or irregular chelating among cases was showed
in table (6). Medians of protein C and S among those with regular
chelating (86) % and (95) % respectively were significantly
higher (p=0.0001) than those with irregular chelating (59) %
and (77) % respectively. Median prothrombin time level among
cases with regular chelating was (14.8) second and among those
with irregular chelating was (16.4) second; the difference was
statistically significant at (p=0.014).

Median of protein C among cases with splenectomy was
(69) % and among cases with no splenectomy was (86); the
difference was statistically significant (p=0.001). Median of
prothrombin time showed statistically significant difference
(0.004) between cases with splenectomy (15.55) second and
cases without splenectomy (14.65) second. Although medians
of protein S and D.Dimer among those with splenectomy were
higher than those without splenectomy, the differences were
statistically insignificant (Table 7).

Correlations of protein C with Hb, Ferritin <1000, and
Ferritin>1000 among cases were statistically insignificant.
While the level of protein C was indirectly and moderately
correlated with Pt and D.Dimer in significant statistical
associations (p=0.001) and (p=0.0001) respectively (Table 8).

Furthermore, protein S was insignificantly correlated with
Hb, Ferritin <1000, and Ferritin>1000. The significant indirect
weak correlation was found between protein S with Pt (=
-0.235, p=0.05) and between protein S with D.Dimer (r=-0.349,
p=0.003) (Table 8).

Correlation of protein C and S with GPT and GOT was
demonstrated in table 9. The correlations of both proteins were
indirect in statically significant associations.



Table 2. Hematological and biochemical parameters in patients with p-thalassemia major.

Parameters Median Minimum Maximum 25 Quartile 75% Quartile
Hb (g/dl) 8.2 6.2 10.1 7.4 8.8
Hct (%) 24 5.3 29.9 21.37 25.77
RBC (x10'%/L) 3.04 2.22 79.9 2.8 3.31
MCV (fL) 77.9 64.6 98 74.35 80.92
WBC (x10°/L) 9.85 39 16.7 6.25 13.92
Granulocytes (x10%/L) 4.75 1.9 9.62 3.3 6.22
Lymphocytes(x10°/L) 3.4 1.4 11.8 2.2 7.2
Platelet (x10°/L) 379 162 1094 287.75 579.25
ferritin (ng/ml) 1785 696 3716 1103.75 2401.5
GPT (U/L) 34 12 166 27 46.5
GOT (U/L) 38.5 13 185 30.75 52.5
Table 3. Coagulation parameters of patients with p-Thalassemia major.
Parameters Median Minimum Maximum 25" Quartile 75" Quartile
Protein C (%) 32 31 113 68.25 95
Protein S (%) 92.5 52 142 83.5 99
PT (second) 15 13.2 17.9 13.9 16.1
D.dimer(ng/ml) 440 150 1100 180 612
Table 4. Comparison of coagulation parameters between patients and controls.

Cases Controls

(n=70) (n=30) %

Median (25" Q, 75" Q) Median (25" Q, 75" Q) p-value

Min.-Max. Min.-Max.

82 94
Protein C (%) (68.25, 95) (88.75,104) 0.0001

31-113 79, 135

92.5 99
Protein S (%) (85.5,105) (95.75,117) 0.0001

52,142 85, 141

15 13.15
PT (second) (13.9, 16.13) (13.1, 13.2) 0.001

13.2,13.9 13.1,13.4

440 190
D. dimer (ng/ml) (180,612.5) (178.75,212.5) 0.0001

150,1100 160, 370

*Mann-Whitney U

Table 5. Comparison of coagulation parameters between those with frequent & non frequent transfusion among patients with f-Thalassemia major.

Cases with frequent transfusion

Cases with non-frequent
transfusion

(n=61) N
. " " (n=9) p-value *
ﬁfﬁ“ﬁgs Q. 75" Q) Median (25" Q, 75"Q)
’ ) Min.-Max.
83 50
Protein C (%) (73.5,95.5) (41,59) 0.0001
59,113 31, 84
94 60
Protein S (%) (89,105) (55.5,74) 0.0001
77,142 52,90
14.8 17.2
PT (second) (13.8,15.6) (15.35,17.55) 0.001
13.2,17.6 14.2,17.9
420 812
D.dimer (ng/ml) 180,600) (465,975) 0.008
150,1100 170,1012

*Mann-Whitney U
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Table 6. Comparison of coagulation parameters between those with regular and irregular chelating among patients with -Thalassemia major.

Cases with regular chelating Cases with irregular chelating
(n=55) (n=15) «
Median (25" Q, 75" Q) Median(25" Q, 75" Q) p-value
Min.-Max. Min.-Max.
86 59

Protein C (%) (74,96) (46, 81) 0.0001
60, 113 31,110
95 71

Protein S (%) (89, 105) (58, 90) 0.0001
77,142 52,106
14.8 16.4

PT (second) (13.8,15.6) (14.3,17.4) 0.014
13.2,17.6 13.4,17.9
420 713

D.dimer (ng/ml) (180,600) (180,960) 0.065
150,1100 160,1012

*Mann-Whitney U

Table 7. Comparison of coagulation parameters between those with splenectomy and without splenectomy among patients with p-Thalassemia

major.
Cases with splenectomy Cases without splenectomy
(n=20) (n=50) value ¢
Median (25"Q,75" Q) Median (25" Q,75" Q) P
Min.-Max. Min.-Max.
. 69 86
0,
Protein C (%) (61.25,79) 31, 99 (76.75,97.75) 44,113 0.001
. 94.5 92
0,
Protein § (%) (81.75,104.75) 52, 142 (86.75,105) 53, 142 0.969
15.55 14.65
PT (second) (14.87,16.7) 13.9, 17.9 (13.8,15.6) 13.2, 17.7 0.004
. 552.5 413.5
D.dimer (ng/ml) (335, 778.25) 160, 1000 (180, 602.5) 150, 1100 0.082
*Mann-Whitney U
Table 8. Correlation of protein C and protein S with Hb and coagulation parameters.
Spearman Correlation Value Asymp. Std. Errora |Approx. Th p-value
Hb (g/dl) 0.173 0.131 1.449 0.152¢
Protein C Ferritin <1000(ng/ml) 0.409 0.247 1.554 0.146¢
(0;") em Ferritin>1000 (ng/ml) -0.065 0.138 -0.482 0.632¢
0
PT (second) -0.399 0.116 -3.592 0.001c
D.dimer (ng/ml) -0.433 0.114 -3.959 0.000c
Hb (g/dl) 0.173 0.129 1.448 0.152¢
Protein S Ferritin <1000 (ng/ml) 0.482 0.216 1.905 0.081c
(0;") em Ferritin>1000 (ng/ml) -0.035 0.136 0.254 0.801¢
0
PT (second) -0.235 0.121 -1.993 0.050c
D.dimer (ng/ml) -0.349 0.121 -3.075 0.003¢
a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.
Table 9. Correlation of protein C and S with GPT and GOT.
Spearman Correlation Value Asymp. Std. Error* | Approx. T* p-value
. GPT (U/L) -0.330 0.119 -2.882 0.005¢
Protein C (%
rotein C (%) GOT (U/L) -0.399 0.111 -3.589 0.001c
. GPT (U/L) -0.301 0.122 -2.607 0.011c
Protein S (¢
rotein S (%) GOT (UL) -0.352 0.114 3.097 0.003¢
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Discussion.

Current therapeutic approaches have substantially prolonged
life expectancy in patients with thalassemia. A consequence
of this is the appearance of new complications. Venous
thromboembolic events, such as pulmonary embolism, deep
venous thrombosis and portal vein thrombosis, have been
observed. Several alterations that indicate a state of activation of
the hemostatic mechanisms have been described in thalassemia
major. Normally Protein C and protein S work together to inhibit
the coagulation cascade [15]. This study depends on comparison
of the level of protein C, protein S, D.dimer, prothrombin time
PT, S. ferritin and liver function test in B-thalassemia patients
and control group.

There is 70 B-thalassemia major patient, and 30 control age
and sex matched healthy persons. The age of - thalassemia
major patients and control with interval from 540 year, include
49 male (48.49 %), and 51 female (51.51%), Most frequent age
interval was at 15-20 years, were 26; 14 males and 12 females
which near to Tareefa Kakakhan Hadi et al. [16], the mean age
for B-thalassemia major patients was (19) years old.

The median age at diagnosis was 11 months range from 6
to 14 month similar to previous study with median of age at
diagnosis was 11 months range from 4 month to 3 years [17].
Also, near to study by previous study, 2016 in Basrah was at
10.9 months [18]. The median age of starting transfusion was
11 months, range from 6 to 15 months near to median age of
starting transfusion by previous study was 11.5 month [19].

Median level of protein C among those with frequent blood
transfusion is higher than that among those with non-frequent
transfusion in a statistically significant finding (p=0.0001) is
near to finding of previous study which was median of protein
C with frequent blood transfusion (72.36) % and with non-
frequent one was (58.7) % [20].

About level of protein S, the difference in the median level
between frequent and non-frequent transfusion was statistically
significant at (p=0.0001) which near to significant. Median of
D.Dimer among frequent blood transfusion was significantly
lower than those among non-frequent at P.value (p=0.008)
which was also significant by previous study in which D. Dimer
was 230 ng/ml with frequent transfusion and 325 with non-
frequent one.

This was explained by the higher plasma levels of D-dimer
and lower levels of naturally occurring anticoagulant proteins
among non-frequent patients with thalassemia than in regularly
transfused patients with thalassemia major. As an additional or
alternative mechanism of hypercoagulability in infrequently
transfused patients, the role of thalassemic red cells was
considered because protein C is adsorbed to the abnormal red
blood cell membrane of thalassemics, it is plausibly accepted to
be lower in those patients who are not on a transfusion program
because most of their RBCs are of thalassemic nature capable
of adsorbing protein C compared to those frequently transfused
patients whose blood contains less of thalassemic red cells and
more on normal RBCs [21].

Patients with regular blood transfusions for 2-3 weeks have
a protective effect and have a relatively low anti-thrombin
lowering effect. because abnormal liver function, low-level
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natural anticoagulant proteins (such as protein C) found in the
study are possible because protein C, protein S are synthesized
in the liver, the defect is very sensitive to the liver and even
mild [21].

Median of protein C among cases with splenectomy was
significantly low in comparison to non splenectomized cases
with (p=0.001), that near to study by previous study in which
splenectomized cases with level of protein C (63.4%) and non-
splenectomized with median level of protein C (74.5%) with
p-value (0.033) [21].

The reduction in protein C levels was significantly higher
in splenectomized thalassemic patients rather than non-
splenectomized ones. Consistent with study by Musumeci
et al. [22] reported that the lowest values of protein C were
found in older splenectomized patients. Also, these results are
consistent with Shirahata et al in his study on 48 patients with
B-thalassemia’/hemoglobin E disease [23]. In contrast to our
results, Shebl et al found that there was no significant difference
in protein C and protein S levels between splenectomized and
non-splenectomized patients with fB-thalassemia major [24].
The same was also reported by Cappellini et al in patients with
thalassemia intermedia [25]. The greater reduction in protein
C and S levels in splenectomized thalassemic patients might
be due to procoagulants on the surface of RBCs and abnormal
platelets that are not removed from circulation in the case of
splenectomy, with the resultant consumption of protein C and
protein S in an attempt to control the hypercoagulable state
[25,26].

The difference in the median of D. Dimer among cases with
splenectomy and those without splenectomy which is statically
insignificant. Dimer was 300ng/ml in non-splenectomized and
512 ng/ml with splenectomized cases with insignificant P.value
0.1455. These finding could be due to small sample size for both
groups of patients [27-29].

Correlation of protein C and S with GPT and GOT was
indirect and weak in statistically significant associations. In this
study, serum liver enzymes levels which reflect the function of
the liver were moderately elevated. Therefore, the impairment
of liver function alone may not explain the significantly low
levels of protein C and protein S found in the current study. liver
impairment was not the only cause of the reduction in natural
anticoagulant proteins in B-thalassemia patients. There may
be another explanation for the significant decrease in proteins
and maybe this type of protein binds to phosphatidylserine,
or other negatively charged phospholipids, abnormally exist
in the external membrane of the thalassemic erythrocytes as
previously discussed [30,31].

Conclusion.

Protein C and protein S were significantly lower in patients
with B-thalassemia major in comparison to control. Prothrombin
time was significantly prolonged in patients with -thalassemia
major. D.dimer was significantly increase in f-thalassemia major
than control. Protein C and protein S level were significantly
higher in cases with frequent blood transfusion than in those
with non -frequent patient. Prothrombin time and D. dimer also
significantly elevated in patients with non-frequent transfusion.
In cases with irregular chelation their coagulation parameters,



protein C and S significantly abnormal. In splenectomized
cases, protein C level was significantly lower than cases
without splenectomy. Prothrombin time and D. dimer were
significantly higher in splenectomized cases than other whom
not splenectomized. Protein C and protein S were significantly
low in cases with elevated liver enzymes.
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