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O ABSTRACT O

Background: The Prothrombin Time (PT) assay is the most common test performed in
hemostasis laboratories, often converted to an international normalized ratio (INR) to
monitor anticoagulant therapy using vitamin K antagonists (VKAS), such as warfarin.
Although the INR is meant to standardize PT values by taking into consideration the
reagent and instrument variability; substantial inter-laboratory variation in INRs still exists
and suggests that this can be further improved. This paper describes two methods of INR
correction, one (Favaloro method) based on improving the accuracy of the main
components of the INR (MNPT/ISI), using normal and pathological samples from VKA-
stabilized patients, and the other (Chandrshekar method) aims to bypass the ISI and finds a
direct relationship between the INR and PT, using normal and pathological random
samples that are not limited to patients stabilized on VKAs, i.e., prolonged PT samples are
used regardless of the causal diagnosis

Purpose: A practical comparison of two simplified methods of local correction of the
international normalized ratio (INR) applicable in Tishreen University Hospital.

Methods: The final study sample included 700 patients, 550 had a prolonged PT and 150
had a normal PT. Some of the latter was used to apply the methods used in this research,
and the remaining section was used to calculate the MNPT for the various reagents,
Results: In both methods, the difference between INRs i.e. (observed INR — corrected
INR) decreased by increasing the number of samples (a more accurate correction for INR).
By comparing the two methods, we found that the difference between the INRs was less
using Chandrshekar method than using Favaloro method with statistical significance,
indicating that, the Chandrshekar method is more accurate and easier to correct. We also
noted that changing the material from the device company leads to significant differences
between the INRs that requires correction.

Conclusion: Two methods are applicable in a large medical center such as Tishreen
University Hospital, so that the appropriate method is chosen as per the working conditions
according to the available capabilities of the used reagents and devices

Key Words: Prothrombin time, international normalized ratio, international sensitivity
index.
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One Way JLial aladiuly INR 4dgal) 4y beall dpwill Asall moaail) L8k Gn e cllaugiall cilg d Al 110 Jgaad)
.(Favaloro =170 100 Chandrashekar=100) Js¥ ANOVA

i) 35k Mean + SD P-value
Favaloro 170 0.1149+0.06
Chandrshekar 1.05 0.0232+0.08 0.001
Chandrshekar 1.01 0.0250+0.01 ’
Chandrshekar 1.20 0.0272+0.03

On L aldgal sda cuilSy P-value=0.001 islas) a2 cld ciligy dbade WiSa 10 Jeaall
v INRs @5l laals Sia Jiy 12 &) . Chandrshekar 100 J 4esass JS as Favalorol70
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s Chandrashekar : 60X3 and 100X3xlue 2o alaaiuls Chandrashekar s Favaloro gw as)aall
L) K Wilas) dala il b Adaadle ey Fav: 100 and 170

0.18
0.16 0.1398
0.14
0.1p49
0.12
0.1
0.08
0.0p79
0.06 0.0p03 0.q49
0.04 0.5 0.0p32 0.0p72
0
D _FAV_100_ D FAV_170_ D Vani 60_ D Vani_100 ' D Vani_60_ D _Vani_100 D _Vani 60_ D Vani_100
1.05 1.05 1.01 101 1.05 _1.05 1.20 _1.20
Groupl Group? Group3 Groupd
2 ,—J«A}'“ 0.1498 0.1149 0.0503 0.025 0.0579 0.0232 0.049 0.0272
Adlids clie 2 aladiuly Chandrashekar g Favaloro ¢ 43all sie INRs (@9 112 Jsid)
ae ) LS (daaiadly daad) INRS Gn @il g8 giiglall (e 465l JS Jal e 4l Laay il

L)liey .STAGO 4l (il dals leay adl€ aadis W liel e (INR J 6ol usaal) cilisll
igilias) ANa e Favaloro 4k o Chandrashekar aiphy Ji oIS INRS ga 3l of sy oyl
(sl & 33 Chandrashekar dayh o )
Favaloro cua gl gubki INR Ao 3alall s du)ps
BioreX i)d e IS1 116 J) dad 53 (e syl CadlSs aalal) MNPT J il 5 &)
(13.6) 4iad iy Ayl die (ppie LW PT 1) adl leal) Jawgidl 32l @llys (High-sensitivity)
oMl INR I st Cangs Favaloro daph Gukal asall 8 V) caas Stago Sles aladiuly L
A ) e Aalall IS] culS Gua (Sleadl 4558 (e Caling) Biorex 4S,8 e 8K aladiil (e
ol e i) 8 axiiie Stago(NEOPTIMAL 5) 4Syd CadlS sa xaall i€l o yse) (1.16
1.20 43 Lalall IS] 1) dagis ale die leal
s Sl jsme e (o)) Stago «adls caa INR I cilayle sl o 3l Favaloro 4l L
oo 130cauls 10) due 140 Jaf (e il jsae e (a0a)) Biorex <adls casa PT 1 cilayle )
(S aililes afivse Jo Joanin Ll o3 e bl bl Jadll anys (VKAS e Goadinal o)
13 Jsa

y=a+bx=0843x+ 1170 e (4) o
ISI o 3jlia; -(2) Astaall Giy MNPT s IST = —— = = &l 3l Gy IS] I o 3

slope

OS5 ¢S Jealll] Jgaall 8 magall @l Ll mis (4) aiial) Aalas (o il 235 J8 MNPT
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%10 laias 2350 Gl o Llaay.Mean observed INR — Mean corrected INR =0.25=25% 3l

Oleall A58 i (e 3ald) axdin) 3 Favaloro dayh e
(4) Usleal) b daidagall asieal) Adalaa (e gl 2035 38 MNPT 5 IS] o s 5080 111 a0

(1.16) possail) 2oy @ (1.16) poawaill J2 @ .
119 o 116 e ISI o
148 o 136 e MNPT e

- ® Obuerved Dats

— w0 AT X 41,1702

Log P1{1.18]

ox o 0.2 0.2 o3 0.5 os oG o7 o.x 0.9
Log INR (1.20)

il A Gl dapad Juld) 3$e A Ade 140 aadiul Favaloro ddh gl :13 Jedl
el all) aalal) cppin dde A slaall Favaloro 200 cm INR 1) cillacgie <y 8 45 5liay Liad
Jsaall ((1.05 4 4alall IS] 5 Stago 48,8 (e waal) aildlly «1.01 4 4alall [S] 15 Stago 4)d (e
ol sy INR Al dplaal) dowill Jadll moseaill ik o Lo clagidl 3358 s 12
al) o aa Sty p-value=0.006 ddlas) A5 iy iy b s culs, Independent T Student
Gl leall A0 ge sald) ppen ol bl Qlill dalad Juld) ade Las 8 el clS ddas i)
il g 08 il 8

) aaall sk e cllagiall cligd i 12 Jgand)
.Independent T Student jLsa) aladialy INR Aadsall 4y baal) daail!

ol gyl e Mean +SD e P-value e
Q) Galad Juldl Lide e 0.2489+0.37 e 0,006 o
Favaloro200 e 0.1498+0.04 e ’
PR

e <adlS s Aysn Ayl kLl dald V) 33al) ae dgallad) daall dadiie Ayyhe Gaadai Ay sraal ks
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VKAS e (phsuas gae 50 oo di ¥ L Lidh e ddlse degane IS5 lesans (673) (e ddlsal)
Qi3 dranall Lol 3 sl Gliell 220 o Gl dia dalall daal) dakiie diyha (e lagane (Fidl;
o3¢ OIS OS5 Axiiadl) 38 B e 322y 450 1.5 e oadladl Jlaall ALl ditiadl INR a8
CatlSlly Sleall 05 o g Lalle Baae il (e g Ll 5 Lede Jseanl) Dpgaal Ligle 23k
J10] ¢Syl oda (il o

Jee Cim Aamapall WP Ak fosbue sl Garg paneaill (a1 b sy @Al c¥ilae iy
saalgie il (e o€ 2ae llam Aila ki e Wl 8 agie sae ey 2008 ole i Favaloro
Oe oSl 222l gy Jasid Gumy VKAS e ibsiad) opall e die (100-60) oS (ol S5e 8
& inal) (il sa g il adie) LDl s3¢d Al Aalil) Jiily Aaiaall Luasall Lol Cle sana oiayall
lefiesy sayall clial INR ade (Wl ozajpe 23S (Stago) dsiad) 4380 jlea gin Jeo il
o Slall Hema o baiple s sl Gindlsaes il G35 shaall PT J) dilie Gliaudl jima o Luaile ]
iy ofinaadl ISI 5 MNPT a8 zlu) & afiedl 138 dsles oy Bl Jiad) Juad)) afivs) o
J11], [12] el €3 Al e abeall

ialis Favaloro iyl clisua oo cagaill g)al 44l [13] «Chandrshekar 5@l 2017 sle iy
)l pe Al Hpaill mper daladl LINR o) Jslaie PT cld cilie 3a] Cim cilinl) by
el Ganil) pe il kg Jslkie PT agl cpdlie om0 4l Gl (VKAS e cpadiad)
Lails Stago 4Syd (aun alee Chandrshekar jasy ol VKAS e (padine ye ) Al (a8 ) 5uad)
ISI Hslas adaa IS5 SysmexX @Al aSd e Slea o leiday Thromborel 4Sys (e CadlsS axiin)
AINR S PT G 5pdlie a8l ) duasill;

Ailias) AV 81 culS aadally dasadll INR G ol o) WaaY oiisyhll g dilasy) 4)ad) xie
INR J JAaall moscill 3 330 << Chandrshekar dayk of ) iy 13ay Chandrshekar i,k sl
.Stago A4S )d e salally Gleall Llae Lagyd e

b Aaalall il o)lel) are aty lial) dae 2l die 38y ST mual dagidl diphall b Favaloro cuess
Chandrshekar s Favaloro gkl G & cliedl sae saly) 50 Ly Gl mypea JS8) 5) gaial) 43lay
adl Gl i) WIS ae clial) dae 30l Aglias) AN (il daaaadly Aaad) INR o @il of Laag
Favaloro 4spkh & ciluall 30k vie Wlaa¥s INR msat A oigplall e JS 480 Caly clial) 22e )y LS
Jials ddlas) AV (9 dasad) INR 5 adaadld) INR o Gl Ji 100 (e ST

g5 wd ae Y caai Stago Sl e Favaloro dayhl dss)sal dalidl cagylall 8 duhall o3a Ll
s %25 A Jaas dasadl; il INR o Wibas) 2l (358 asay Lla (Biorex aSyd) sl
A5% (e 58T @Al OIS s b sl Ja i 3 sl julee (305 Alsiie e A

A e Al A58 (e sald) gst AL Aalial) AGEN Gl e 4l a2y Sleall g cadlaaly 4l
ANR s ) Lais sy 3alall gy Sleall gv sai o e J 858 (338 o llias Zailial)
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O cniline ilea e cpylal) WIS A e oY S8 LalKaYly aylsall A6y sl Cilaasa Wil IS
Adhide S e g platialys (T ity T Sles conll Oplen O A3)ie) Aailall 4,80 i

Slo adukn (S V) Balall s s Sleadl al aladiuly gl WS e sl il Auhy (e 2 el
alaiuly lggle Ulas al Aalgd) bl 385l Al (gyal cluhy 8 4l ~akii L 13y (V1 Stago le
Uggun LlaaY <l ¢ aalall ppls A0S S b Spe (B Gudaill obl dalll SLBE il gk
Gliall o i€ dae HUEAS Cua (e Aliles &3 s Favaloro asylas 435lie Chandrshekar dak Gubs
VKAS e cpadindl cayall (e dadd 3y pally (pud 408 gall

ilua gillg clalitin)
Glaliiiay)
gy Cus AABUN 4 oaalal) 0pdd (88K S ola S0 (A INR masaal iiaals iyl gada 45184
Cun (Aslia INR (593 Gaflsdic (nal ares VKAS e (padine iajal) dacayall iliall e 508 2ae
daphy Lalle aadiud a3 ol Al ddlall daial) debie Zigl e olain) AulSel olaphll Glle e
(Bal B Wlls Badaill Ll ye) dald CadlsSs sieals Lealasiu) saalls laa 28K Certified plasma
Ady JSTINR s S WIS gl WS 6wt sl & clied) 2ae o WIS 4l
Slua gil)
B Ao leally sald) e IS L0 Ty e Y K8 eyl ajleall ALy Bl claasa Ll K
(Al Y Aalall 45580 (e Slead) tlae Slealls saldll dai Sleall dai salall s vie Aylie) iyl
Al Guli at) WHO J) J8 (e ofiadins pe Legdl L cpiplall (yola (ulad Claass e (T s
el ) zlings cabll cagl b Lailg Legiula iy of (Wlaud 8 il e ola e Jé e Favaloro
Aabidl Lydll s manaill Al diphll ladl WKW maal @l e deeld) @luball e
de dulie Favaloro (... Sleadl a5d sald) 4855 o il S EAY) ccadlkl) g5 Ol £5)
OsSs Sumy haiuly sl Gl Hpat die 4l Chandrshekar 5 jlesd) 4555 (it (e CdIS aladi
Oleall A58 5 sald) A58 G (3il5 axe llia
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