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Introduction of Hematological and Molecular Algorithms for Diagnosis of Factor XIII
Deficiency in Iran Laboratories
Dorgalaleh A2, Tabibian Sh', Dadashizadeh Gh3, Kazemi A*, Zaker F*, Alizadeh Sh?, Naderi M*,
Hosseini S?, Varmaghani B!, Rashid Panah J°,

Abstract

Purpose: Factor XIII deficiency (FXIIID) is an extremely rare hemorrhagic disorder with an
approximately 12 higher incidence in comparison with reported global incidence of the
disorder. A standard diagnostic algorithm was proposed by the International Society of
Thrombosis and Hemostasis (ISTH) for FXIIID, however, due to the lack of investments all
parts of this algorithm cannot be applied in Iran. Thus, this study presented a national
algorithm for diagnosis of FXIIID in Iran.

Methods: For presentation of a national algorithm, all previously published data about
Iranian patients with FXIIID as well as practical methods for diagnosis of FXIIID were
collected using Science Direct, Google Scholar and PubMed databases.

Results: With available facilities, an algorithm with regards to the laboratory assessment,
clinical presentations as well as family history can be suitable for an on time and less
expensive diagnosis of FXIIID in Iran.

Conclusion: Since ISTH diagnostic algorithm is expensive and time consuming, an
economical and more suitable national algorithm with regards to available equipment may
reduce the rate of misdiagnosis and its life-threatening consequences.

Keywords: Factor X111 deficiency, ISTH diagnostic algorithm, Misdiagnosis
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iyl

PCR-Sequencing

:5-CACTTCTTGATCTCTTGGAGCA-3'
: 5-AGATCAGCAATGAAGCAAGTTC-3'

iyl

PCR-Sequencing

: 5-AGAGCAGAACGAGGTTTT-3'

. 5-GCTTCCCACAGCTCTGCAC-3' oY -

T

PCR-Sequencing

00 juw S 18 3 g

Trpl87Arg

Arg77His

7 0951 puilsew Arg260Cys | |  Arg260His

Glu200fsX6 D 0931 i 1 335 oS VY s ol

[ \
Arg382Ser | |  1le659fsX13

A 55 Bl ilSs

B 05 5 (il

Olnl o 005,98 akl (JsSshe (st (sl (oloidioy iyl 1) S

\Y



http://jpsr.mums.ac.ir : alow colu

OYAF 5L) ¥ ojleds -F 0,90 ~agde (c5ulyi 5 (Sbilim pole alone

LT TR PRT PN P

V98 el sy Ea 5l

g -
v

TrpidTAng o3 @

VPSS udad 5o o

eSS pialap e IYIG o
Y Aaa) J‘_r':]i éJ_Fr Ja .ﬁ).:' L‘_gl‘:la_"l

- RO R
3;'4\."_5_):_;_;);:_..._‘.'5‘

Ol 30 085w ;oS Cudled e (awseid (gl oo slprian o ,oSII Y S

il g byl g Jome ) 50 Jlgms ool i,
ol s bl 5o a8 Slallhas a5 ol ol ol
oS el ool las ead plxil sl ol 3 SgeeS
Jole s adhio cpl o TIPI87Arg gwlise
Ol (V) Al e 005w ;5551 DgeS olowl (SIS
aible SO b pleasl o Qliew gl (llew o
slezel BB Ll sole ibeyl SO et hald
5 fpw Lakis & ,zie g PCR_RFLP
Ohler a5 @l o] 5l 0gd 005 )95 0508 aslin
9 Ol bl 4 3latte b 0050 ;52516 0905 (gl
slawi lls a5 jslne slo Glial ;o b g 039 Lo
Oz a5 e gl cpl Gl 2l (YL
sl JsSbe GialesT sl plyie 42 L Trpl87Arg
Sk 5l ogh Sl esgew ;SB35 b (Sl e

VY

G380 (sl ablo (85 g (Sl oDle conlis (o) 2
ERSORISPVI LIKYVOR SPIE S A S ROV S VOWERP- FH R
Olpl 50 005w ;eiSB 0aueS (slylo onls 5,155 Lo
oy 5 Szl 5 s il 5L Loy YOY
Wl saglvl (Sbe Lo FY 5 wiogr Glnl (3,5
Slbiad op0y 50 b oS wog GledS 5 05 ol >
@bl 5 Sl 5l @V Olee 0p g pldS
Ol (V) iyl bzl g ol sl b Coso
JB slaws Yol a5 o5 (6T aml a5sS ol wilgs oo
lpliwl )3 005y 090eS b Olilew 5l (k255
asle Szl g b cdlol ol (Sas 0als S8



http://jpsr.mums.ac.ir : alowe colu

OYAF 5L) ¥ ojleds -F 0,90 ~agde (c5ulyi 5 (Sbilim pole alone

5 et slew,n @k Jdo 4 oSl
Iy yeuS bl pled jo (glwooly B (6,135 4l
i Sl i esl cdes i3 55 09SL g ol
S s el cnid ooly 00w eSS gueS
@ 4z b bl b Jlpds oi)o8l iluosly )
issdl ) slnly o (eladl (9ST cgte (o)
5 ol 48,55 O jp0 Bble cnl )d (5585 L (sladlate
S5 Al slp Ol 50 Sezee RSl e
58 oo 1)1 0 oSl g ISTH 0 )63l 005,925
T lgs o gadse ol ol e o5 bl o alie )
Ol 99 035 ;5iS 8 5raS 4y e ()l jloc il [l
5 035 Sglite Mol alts Lo iS40 Bl Lo ygiS
15551 0gaS @ Mie ol 5l ool Sleas Slass
Sysro Exose g Wl 1B L jelS )0 odjw
5 SUSel bl 2 (6,985 sl (3lwonly 5 (>0
Sjlees pdl Slaal 1) )9aS 50 29290 Sl
009: od8tslel 1o ISTH Ligs ous @) o,,55!
S s S obent Sl Tgas 5 il slaair 4 5
A gousin gld wypu g bas Jb o cl
Ohles SIS 900 5 (b Sla Sy 0590 50 5985
5o plyie 4 il oo ol Gal cosl 4285 050
Oed Bl dde (6985 w8l 5 pansas wil
@ piyesl @l e ead all i oSt s Lo
e 2z o el 00 _alSiyleT SLaladl 5y s
ISTH Loy oos al)) ou,6 o asd el
rolSiylesT plos aSiy) 4 azgi b Ll o)l ol
3551 058" adsl )y sl Gilesl cnl 51 59aS
ol plml g a5 azgi b g oS oo ool 003w
al® 5l Gl Gl Bie ol ol ange s Gl
e e flpl e eopn (e 8sS adels
Ol r cotalesl cpl yo Sldol aloul b asly o o3
Col> iolesl Lo aed 00l il oo jun ;92518
FSL 09eS (65585 o8 Sl (asu plgre 4y 4z
ool 00l ol 005
SHg0 Ay 003w eS8 culled 6,505l W e
Siulesl Glgie o bl 0,5 o plol [eiS 8 Sgame

\f

5 Ol ol g (ols abiles (g0 a5 (Silos 500
plod Cods alje 50 wiled (oo axzlie bl
2l o) jebiie 4wl olinl Jseme liolej]
b S el Casas b odias (5 et SYMS
(VS8 04 plonil Sliglesl ol 5o

Som ohlem gl 0 e patas sl o
ialog] by oalinl Slinlejl o b b svalie
o 4 b oasye pl o 008 sl s o>
iy coms bl el Sl bl b oner
2 slel Gl omb coslazl s 4 oS o
B Glinle)l b asd el alojl jo oanb 2f
03w LS B cudled (5,505l wle (g i oleiel
e GialosT G plomil b auly plowl ps 05 00 o oo
D azie 6 len (JoSe lul Gl

G5 a9 Sy
56 55eaS 4 3 ot U5 o 30 o
Sl Ohlew (V) coslosls sl 595 (o 1) Lis 085w
aeis g Wlosls 59 1y (SelS @ Sl (gamy il
3 0w HPSL 35S aid pue b s o
Coms a0 ,lel U cwl ool crge oo 5l solows
258 G155 Olhles crl 03lgil )3 e 5 S e 5l (2L
Srrg> laslaz) 5l (U e 5 S e cnl Sl golass
aS Jl> 15 009 00jw 15T DS 4 bgyye cdiad
i S e g S e lee 3l glalaxe LB slass
05 S geS 2Lyl Cuzr hlem 5wty
392 wzge &5 (oo dgzg (pl b oS5 dnxl e
WS i b ol louad Conl ot lems el o 5o
)5S d9eS 5l (AU sl pes Sl s pllen
Costi luad wilesls caws 11 0 ol 005w
S o

@ Mo Ghlem 59 e 9 Sro VL gt o @
Caz wrssll ey ISTH wwojs j556 g8
ol ools &Il eoiw oS 0geS  eusid
SeoS 00w HPS 1 3gaS 330 (AT 4 oKl
4 a8l arwgi sloyeast Sl o g S SLLS
Gl 3o Lo 98 o 0 s (g5l ool o blB 2o,
—aje iesl Gl Jlesl nngs Jo 50 la el )
RS g Sl S (oo Jooo Lo | (S o



10.

http://jpsr.mums.ac.ir : alowe colu

OYAF 5L) ¥ ojleds -F 0,90 ~agde (c5ulyi 5 (Sbilim pole alone

&lw
Dorgalaleh A, Naderi M, Alizadeh Sh, Hosseini M,
Hosseini S, Tabibian Sh: Factor XIII Deficiency In
Iran, A Comprehensive Review of the Literature.
Seminars in Thrombosis and Hemostasis 01/2015;

Naderi M, Dorgalaleh A, Tabibian S, Alizadeh S,
Eshghi P, Solaimani G. Current understanding in
diagnosis and management of factor XIII
deficiency. Iran J Pediatr Hematol Oncol 2013;
3(4): 164-72.

Naderi M, Dorgalaleh A, Alizadeh S, Tabibian S,
Bamedi T. clinical manifestations and management
of life-threatening bleeding in the largest group of
patients with severe factor XIII deficiency. Int J
Hematol 2014.

Maccpherson, Richard A, Henrys clinical diagnosis
and management by laboratory methods, 21nd ed.
2006.

Hethershaw EL, Cilia La Corte AL, Duval C, Ali
M, Grant PJ, Ariéns RA, et al. The effect of blood
coagulation factor XIII on fibrin clot structure and
fibrinolysis.  Journal of  Thrombosis and
Haemostasis 2014;12(2):197-205.

Biswas A, Ivaskevicius V, Thomas A, Oldenburg J.
Coagulation factor XIII deficiency. Diagnosis,
prevalence and management of inherited and
acquired forms. Hamostaseologie 2014; 34(2).

Schroeder V, Durrer D, Meili E, Schubiger G,
Kohler HP. Congenital factor XIIl deficiency in
Switzerland: from the worldwide first case in 1960
to its molecular characterisation in 2005. Swiss
medical weekly 2007; 137(19-20): 272-8.

Jennings I, Kitchen S, Woods T, Preston F.
Problems relating to the laboratory diagnosis of
factor XIII deficiency: a UK NEQAS study.
Journal of Thrombosis and Haemostasis 2003;
1(12): 2603-8.

Kohler H, Ichinose A, Seitz R, Ariens R, Muszbek
L. Diagnosis and classification of factor XIlII
deficiencies. Journal of Thrombosis and
Haemostasis 2011; 9(7): 1404-6.

Naderi M, Dorgalaleh A, Ahmadinejad M,
Alizadeh Sh, Tabibian Sh, Hossenin MS, et al,.

A

D98 A5 e S8 g 0 oy Ol 3l Glee ol
S97y HyAS )3 ediw S 3geS LA o
ol Wz e adlbiee aney onl e el Sl
or 09 1y ohlew pled g adloes o5 Slalllas
oo 415 31 lass 31 cglodas sy Lol csloolas 13
3 Solom bole Ggmline g Wlad)S 13 oy 390
oresedd 1 o e el ool aseie (Ul
o y5iS 55 eanl Gilesl Glyie 4 olgee JsSLe
3 Fosde slo (o) 00lll 358 Corenl Lo 4l
s S pole asllas (J)) sl b panis
el ools &1 ile JoSbe ais slp allos
el Sal a1y glew ol wnl leanie a5
sl ilwesly sliwly po Wb vz e aed
sl 65 4 Ll d) e jeas e ISTH
Slygs g UKl 4 a> g5 b o5 aje b (gladlais
5 P 25 pantis sliwly )3 e Jlems (B S92 50
2955 )3 03wy SgneS 5l (AL e 9 Sy

RUIIP

655l
oalS 0,0 Ghlew sled 31U pils o p3Y 09>
K8 dgeS @ M llew (pgat 4 (dges
ailodil, o)L b a4 (goamie Gldlas yo 4 00jew
sl Gl W) paateg)l g paaled Slojad g S
Slopl il yo 1) Ly wil e olilew l @
doled Jpeas Gl je nl 4 Cwas 50 Fdes g sun



11.

12.

13.

14.

15.

16.

17.

18.

http://jpsr.mums.ac.ir : alowe colu

OYAF 5L) ¥ ojleds -F 0,90 ~agde (c5ulyi 5 (Sbilim pole alone

Long term prophilaxis in severe congenital factor
XI1I deficiency was not complicatted with inhibitor
development, European Association for
Haemophilia and Allied Disorders, 2015.

Naderi M, Alizadeh S, Kazemi A, et al. Central
nervous system bleeding in pediatric patients with
factor XIII deficiency: A study on 23 new cases.
Hematology 2014; 10. 1179 /1607845414Y.
0000000172.

Naderi M, Imani M, Eshghi P, Dorgalaleh
A Tabibian S, Alizadeh S, et al. Factor XIlII
deficiency in Sistan and Baluchistan province. Sci J
Blood Transfus Organ 2013; 10(3): 282-288.

Naderi M, Dorgalaleh A, Alizadeh S, Kashani K Z,
Tabibian S, Kazemi A, et al. Polymorphism of
thrombin activatable fibrinolysis inhibitor and risk
of intracranial haemorrhage in factor XIII
deficiency. Haemophilia 2014; 20(1): €89-e92.

Dorgalaleh A, Alizadeh S, Tabibian S, Bamedi T,
Karimi M. Molecular Analysis Of The Largest
Group Of Patients With Factor XIII Deficiency In
Southeast Of Iran. Blood 2013; 122(21): 4780.

Karpéti L, Penke B, Katona E, Balogh I, Vamosi
G, Muszbek L. A modified, optimized Kkinetic
photometric assay for the determination of blood
coagulation factor XIII activity in plasma. Clinical
Chemistry 2000; 46(12): 1946-55.

Hayward CP, Moffat K. Laboratory testing for
bleeding disorders: strategic uses of high and
low-yield tests. International journal of laboratory
hematology 2013; 35(3): 322-33.

Hsieh L, Nugent D. Factor XIlII
Haemophilia 2008; 14(6): 1190-200.

deficiency.

Eshghi P, Cohan N, Lak M, Naderi M, Peyvandi F,
Menegatti M, et al. Arg77His and Trpl87Arg are
the most common mutations causing FXIII
deficiency in Iran. Clinical and Applied
Thrombosis/Hemostasis 2012; 18(1): 100-3.

19.

20.

21.

22.

23.

24.

25.

Ivaskevicius I, Seitz R, Kohle H, Schoreder V,
Muszbek L, et al. International registry on factor
X1  deficeincy:A basis form ed mostly on
Europian data. Thrombosis and heamostasis.
2007;97(6):873-1060

Naderi M, Dorgalaleh A, Alizadeh S, Tabibian S,
Hosseini S, Shamsizadeh M, et al. Clinical
manifestations and management of life-threatening
bleeding in the largest group of patients with severe
factor XIII deficiency. International journal of
hematology 2014;100(5): 443-

Peyvandi F, Tagliabue L, Menegatti M, Karimi M,
Komaromi |, Katona E, et al. Phenotype-genotype
characterization of 10 families with severe a
subunit factor XIII deficiency. Human mutation
2004; 23(1): 98.

Souri M, Biswas A, Misawa M, Omura H, Ichinose
A. Severe congenital factor XIII deficiency caused
by novel W187X and G273V mutations in the
F13A gene; diagnosis and classification according
to the ISTH/SSC guidelines. Haemophilia 2014;
20(2): 255-62.

Borhany M, Handrkova H, Cairo A, Schroeder V,
Fatima N, Naz A, et al. Congenital factor XIII
deficiency in Pakistan: characterization of seven
families and identification of four novel mutations.
Haemophilia 2014; 20(4): 568-74.

Anwar R, Minford A, Gallivan L, Trinh CH,
Markham AF. Delayed umbilical bleeding—a
presenting feature for factor XIIl deficiency:
clinical features, genetics, and management.
Pediatrics 2002; 109(2): e32-e.

Naderi M, Alizadeh S, Tabibian S, Hosseini S,
Dorgalaleh A, Effect of social factors on the
highest global incidence of factor XIII deficiency
in southeast of Iran, Archives of Iranian medicine,
2015.


https://www.researchgate.net/publication/269631852_Effect_of_Social_Factors_on_the_Highest_Global_Incidence_of_Factor_XIII_Deficiency_in_Southeast_of_Iran?ev=prf_pub
https://www.researchgate.net/publication/269631852_Effect_of_Social_Factors_on_the_Highest_Global_Incidence_of_Factor_XIII_Deficiency_in_Southeast_of_Iran?ev=prf_pub
https://www.researchgate.net/publication/269631852_Effect_of_Social_Factors_on_the_Highest_Global_Incidence_of_Factor_XIII_Deficiency_in_Southeast_of_Iran?ev=prf_pub

