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INDICATIONS FOR THE FIRST ERYTHROCYTE
TRANSFUSION IN PATIENTS WITH UPPER GASTRO-
INTESTINAL BLEEDINGS DEPENDING ON THE GENETIC
CONSTITUTION

Background. Today a personified approach may penetrate in a daily
transfusion practice. Every patient with upper gastrointestinal bleeding
should have a clear and individually selected indication for transfusion
therapy.

Objective — to develop indications for the first erythrocyte transfu-
sion for patients with upper gastrointestinal bleedings of different origin.

Materials and methods. A total of 10 patients with acute with upper
gastrointestinal bleeding were studied in Sumy Regional Clinical Hospi-
tal and Sumy State University. The polymerase chain reaction method
for ESR1/rs2234693 gene polymorphism of patients and the post hoc
analysis were implemented.

Results. A new transfusion scheme was presented. The first erythro-
cyte transfusion was indicated to compensate ulcer and variceal bleed-
ings, if diagnostics of haemostasis control, cardiovascular history and
genotyping information were appropriately fixed and considered.

Conclusion. The first erythrocyte transfusion under the haemoglo-
binemia between < 70 and 100 g/L may be individually effective when
the clinical decision-making process for transfusion indication includes
genotyping assessment. This strategy should be assessed in a future clin-
ical trial.

Keywords: bleeding, transfusion, erythrocyte, gene polymorphism.
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MOKA3AHHS bi (6] MEPIIOIO NEPEJIUBAHHSA
EPUTPOLIUTIB Y XBOPUX HA BEPXHIO IIJIYHKOBO-
KHWIIKOBY KPOBOTEYY 3AJIEXKHO BIJI iX TEHETUYHOI
KOHCTHUTYIII

Beryn. Croromni mepconiikoBaHUHA MiAXiA MPOHHUKAE y MIOACHHY
TpaHcQy3iitHy mpakTuky. KoXKHUI XBOpHWiA Ha BEpXHIO IUTYHKOBO-
KHIIIKOBY KPOBOTEYY TIOBHHEH OJICPXKATH OKpeMe IHIUBIAyalbHO Mimi0-
paHe 1oKa3aHHs JI0 TpaHc]y3iiHOI Tepartii.

Meta podoTH — PO3pOOUTH MOKa3aHHS 10 MEPIIOTO MepeTuBaHHS
EPUTPOLMTIB Y XBOPUX Ha BEPXHIO IIJIYHKOBO-KUIIKOBY KPOBOTEUY Pi3-
HO{ eTionorii.

Martepianu i meToau. 10 mamieHTiB 3 TOCTPUMHU BEPXHIMH IIITYHKO-
BO-KHMIITKOBUMH KpoBoTedaMu Oyno BuBYeHO y CyMCBKill obmacHii Kii-
HiuHI# dikapHi Ta CyMChKOMY Jiep>)kKaBHOMY YHiBepcuTeTi. Bukopucrano
aHaii3 post hoc Ta moniMepasHy JaHLIOTOBY Peakiilo s TeHHOTo Mo-
aimopdizmy ESR1/rs2234693.

PesyabraTu. HoBa TpaHcdysiiina cxema nogana. [lepia Tpancdysis
EpUTPOLINTIB ITIOKa3aHa Ul KOMIEHcalii BHPa3KOBUX Ta BapUKO3HUX
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Kposomeue-

Introduction
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KpPOBOTEY, SIKIIO MiarHOCTHKAa T'e€MOCTATHYHOIO KOHTPOINIO, CEpLEBO-
CyOIWHHUH aHaMHe3 Ta iH(opMarlisi TreHOTHITyBaHHS OyiH BiIIOBiTHO
BU3HAYCHI Ta OIiHEHI.

BucnoBku. Ilepma TpaHCc]y3is epUTPOUHTIB IPH TeMOTIOOIHEMIl
Mixk < 70 ta 100 /1 € iHAMBIAYaNbHO ©()EKTUBHOIO, SKIIO KIIHIYHUN
BUCHOBOK JIIs TpaHc(y3il BKIIIOYAE OILIHIOBAHHS TeHoTHIy. Taky crpa-
TETiI0 He0OXiHO OLIHUTH y MaiiOyTHIX KJIIHIYHMX BUIPOOYBAHHSX.

KoarouoBi cioBa: kpoBoreda, TpaHc(y3isi, EPUTPOLUT, TEHHUH MOJi-
MOpdi3M.

MMOKA3AHUMSI K TIEPBOMY IIEPEJIMBAHUIO OPUTPOLIUTOB
Y IMAIIMEHTOB C BEPXHUMM KEJYJOYHO-KNIIEYHBIMH
KPOBOTEYEHMSIMU C YYETOM HX T'EHETHUYECKOMN
KOHCTUTYIIUU

Beenenue. Ceroqus nepcoHU(GHUIMPOBAHHBIA MOAXOA NMPOHUKAET B
©)XKEJHEBHYIO TpaHC()Y3HOHHYIO MPakTHKY. KaxXaplil manueHT ¢ BEpXHUM
JKeITyTOYHO-KUIIIEYHBIM KPOBOTEUEHHEM JOJDKEH UMETh OIpelelIeHHOe
MHIMBHIYaJIbHO MOJ00paHHOE MOKazaHWe /I TpaHc]y3MOHHOH Tepa-
MHH.

Heabr padorbl — pa3paboraTh IMOKazaHHS K IMepBOW TpaHchy3un
SPUTPOLIMTOB [JIsI IHAIMEHTOB C BEPXHUMH JKEIYAOYHO-KHUIICYHBIMHU
KPOBOTCUCHUSAMH PA3THIHON STHOIOTHH.

Matepuanabl u Meroasl. B CymMmckoil 00IacTHOW KIMHHUYECKOH
6osmpHmIe 1 CyMCKOM TOCYZIapCTBEHHOM YHHUBEpcuTeTe u3ydeHo 10
MAlMeHTOB C BEPXHUMH JKEIYJOYHO-KHIICYHBIMH KPOBOTCUCHUSIMH.
Hcnonp30BaH Ui NALMEHTOB METOJ aHaim3a POSt hoc i monumepasHoi
LEeNnHON peakuuu 11 nonuMopdusma rena ESR1/rs2234693.

PesyabTaTsl. Hoas tpanchy3unonHas cxema mpeactasiesa. [lepsoe
MepeNrBaHUe SPUTPOIUTOB TOKA3aHO I KOMIICHCAI[MH KPOBOTEUEHHS
SI3BEHHOM MJIM BapUKO3HOW 3THOJIOTHHM, €CIIH JHArHOCTHKA OTHOCHUTEIIb-
HO TeMOCTaTHYECKOr0 KOHTPOJIA, CeP/IEIHO-COCYAUCTHIN aHaMHe3 U HH-
(opmaryst 0 TEHOTHITUPOBAHUHM COOTBETCTBEHHO OMpEAEIEHBl M pac-
CMOTPEHBI.

BriBoasbl. [lepBoe nepenmBanne 3pUTPOLUTOB NP TEMOTTIOOMHEMHN
Mexay < 70 u 100 r/n sBiseTcs HHANBHAYaTbHO () (EeKTUBHBIM, KOT/Ia
KJIMHUYECKOE NPUHATHE PEIICHUS O TpaHC(y3WM BKIIOYAET TCHOTHUITH-
pOBaHHUE U €ro OIeHKY. Takas cTpaTerus J0JDKHA OBITh OIICHEHA B KIIH-
HUYECKHX UCIIBITAaHUSX.

KoaloueBble cioBa: kpoBoTeueHHe, TpaHC(y3Hs, IPUTPOLUT, T'eH-
HBIN TTOMUMOPGHU3M.

ABTOp, BignoBizanpHumii 3a mucryBanns: info@dgs.sumdu.edu.ua

in practice (2-4). Nonadequate approach to a blood

Currently threshold haemoglobinaemia remains
questionable towards a start of an erythrocyte trans-
fusion for a patient with acute upper gastrointestinal
bleeding (AUGIB) (1). In a view of post-
transfusional complications we lately observe a
public development of restrictive transfusion policy
that aims to minimize use of blood components
therapy or even more to release blood-free strategy
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transfusion, especially erythrocyte units, in treat-
ment of AUGIB can yield death or recurrence out-
come (5) that’s why high and important need exists
to precise threshold haemoglobinaemia related to
first-time erythrocyte transfusion. This precision
may optimize the transfusion support of a patient
with AUGIB.



I. D. Duzhiy, S. M. Kobyletskyi, S. V. Kharchenko

Taking into account a variety of clinical scenar-
ios associated with AUGIB the definitive choice of
first time erythrocyte use is hard individualized up
to clinical presentation of every single patient. Pa-
tients with a variceal origin of bleeding the evi-
dence-based approach for transfusions is unclear (6,
7). According to the National protocols of some
countries for ulcer bleedings, which epidemiologi-
cally are the most prevailing, the erythrocyte trans-
fusion begins with the haemoglobinaemia <80 g/L
(6,8). However these requirements do not assess
risks in pressure increase in the patient’s portal vein
system after transfusion which can impact stability
of haemostasis (9). It implicates a need for lowering
haemoglobin thresholds on erythrocyte transfusions
for bleedings of variceal or mixed origins (9, 10).

The diagnostics of the patient’s genetic constitu-
tion presents a new scientific role to threshold pre-
cision. Considering genetic traits of the patient with
AUGIB in case of transfusion treatment are not
mutually involved but carriers of some traits are
more sensible to cardiovascular events and mortali-
ty during a bleeding development (1, 11-13).

The study’s aim: to develop precise indications

J. Clin. Exp. Med. Res., 2016;4(2):272-277

for first erythrocyte transfusion in patients with
AUGIB considering ESR1 gene polymorphism
rs2234693.

Methods

Study design

A retrospective study of 10 patients with
AUGIB took place at the Surgical Unit “Gastroin-
testinal Bleeding Center” of Sumy Regional Clini-
cal Hospital, the Department of General Surgery,
Radiology with Phthisiology and the Scientific La-
boratory of Molecular and Genetic Studies of the
Sumy State University Medical Institute. The inclu-
sion criteria were patient’s age of > 18 years old,
in-patient treatment and informed consent of study
participants. The study was done with respect to
local ethical conduct and institutional rules of Sumy
Regional Clinical Hospital and Sumy State Univer-
sity Medical Institute.

Patient sample and its characteristic

The patient sample included five patients with
duodenal ulcer disease complicated by bleeding
(Forrest class IB — IIC), four patients with hepatic
cirrhosis, complicated by variceal bleeding and one
patient with Mallory — Weiss syndrome (Table 1).

TABLE 1 - Clinical characteristics and therapeutic features of the studied patients

Patients with ulcer

Patients with variceal

Parameters bleedings (n =5) bleedings (n =5)

Age, years (mean, range) 60 (22-76) 48 (34-65)
Sex, male/female 3/2 3/2
Gene ESR1 frequencies (T/T; T/C; C/C) 3;1;1 1;3;1
Haemoglobinaemia, g/L, (mean, range):

on admission 77 (69-100) 78 (68-87)

on discharge 101 (86-127) 95 (85-110)
Haemotocrit, % (mean, range):

on admission 23 (13-32) 26 (20-28)

on discharge 30 (27-37) 29 (25-33)
Erythrocyte count, x10™ (mean, range):

on admission 2.37 (1.75-3) 2.4 (1.8-2.64)

on discharge 2.83 (2.3-3.56) 2.71(2.3-3.1)

Erythrocyte transfusion, mL (mean, range)

800 (500—1290)

1020 (220-2220)

Blood plasma transfusion, mL (mean, range) 160 (0-280) 740 (510-1000)
Infusion of normal saline, mL (mean, range) 1800 (1000-2800) 1700 (1200-2510)
Hospital stay, days (mean, range) 9 (6-12) 8 (5-11)

Genotyping method and clinical assessment

We collected 0.1 ml venous patient blood to de-
fine ESR1 gene polymorphism rs2234693 with fol-
lowing application of the PCR-restriction fragment
length polymorphism. We identified ESR1 gene lo-
calized in position 6g25.1 of the nuclear DNA in
blood leukocyte. The lengths of restriction fragments
were 392 nucleotide pairs C/C genotype, 392, 342

© CymMmchkwii nepkaBHAHN yHiBepcuTeT, 2016
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and 50 nucleotide pairs for C/T genotype, 342, 50 for
T/T genotype using the Pvull restrictase (Thermo
Fisher Scientific, USA). The site of restriction were
5...CAG|CTG...3' and 3'...GTC1GAC...5'. The PCR
conducted in the thermal cycler GeneAmp PCR
System 2700 (Applied Biosystems, USA).
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Scheme 1 - Differentiation of the haemoglobinaemia values and indications post hoc for leukocyte-depleted erythrocyte transfusion under consideration of ESR1
gene polymorphism

Patient with acute gastroin-
testinal bleeding

Yes No

Bleeding of variceal nature

Patient
Genotype ESR1

Patient
Genotype ESR1

cc e T c/cC e /T
A 4 A 4
Haemoglobinaemia Haemoglobinaemia

=<70g/L =<80g/L

With cardiovasculs
pathology

Yes

ith cardiovascula Yes

pathology

Haemostasis
controlling

Haemostasis
controlling

Haemostasis
controlling

Haemostasis
controlling

A 4 A 4 \ 4 \ 4

Haemoglobinaemia | | Haemoglobinaemia | | Haemoglobinaemia | | Haemoglobinaemia | | Haemoglobinaemia | | Haemoglobinaemia | | Haemoglobinaemia | | Haemoglobinaemia
=<90g/L =<100g/L =<85¢g/L =<100g/L =<90g/L =< 100 g/L =<80¢g/L =<100g/L
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The diagnostic conclusion to genotype was the
following three polymorphic variants: T/T (homo-
zygote, normal), C/T (heterozygote, normal), C/C
(homozygote, conditionally considered as patho-
logical polymorphic variant).

All the patients had consultation with a cardi-
ologist after electrocardiographic diagnostics for
assessment of the cardiovascular system. In pa-
tients with ulcer disease we diagnosed an ischemic
heart disease (n = 1), a periphery obliterating arte-
ritis (n=1) and a nephrogenic hypertension
(n=1); in patients with variceal lesion we con-
stated an ischemic heart disease (n = 1) and a met-
abolic myocardiopathy (n = 1).

The laboratory control of paraclinical parame-
ters we administered once on admission, after each
12 hours. If the patient’s clinical state demonstrat-
ed severity signs (melaena, haematomesis, synco-
pe) presented we referred a new haemoglobinae-
mia check. Once the haemoglobinaemia reached
the thresholds, we transfused erythrocytes to the
patients. After clinical observation and transfusion
we monitored each hour during first 6 hours, fol-
lowing it each 12 hours.

The criteria of bleeding continuation and
noncotrolled haemostasis were a presence of clini-
cal and paraclinical signs of the patient. Clinical
signs included melaena, haematomesis, syncope,
meanwhile paraclinical ones were the haemoglo-
binaemia value. Also, the haemostasis controlling
added 2-time endoscopic monitoring during first 4
hours from the admission time, after this the en-
doscopy procedure used on demand and on dis-
charge. If the Forrest class 1 B-II B or stigmata
(blood in the stomach lumen) visualized, we as-
sessed the haemostasis as a noncontrolled form.

Results

The transfusion scheme consisted in categoriz-
ing patients in two groups. In the first group we
included patients with T/T and C/T genotypes, the
second one was C/C genotype. Considering the
genotypes and assessment of the patient’s clinical
state the transfusion decision respected to thresh-
old haemoglobinaemia also. The value < 100 g/L
of haemoglobinaemia was threshold to compen-
sate noncontrolled bleeding in patients with T/T
and C/T genotypes. Despite the bleeding nature,

Conclusion

Thus, the precision of leukocyte-depleted
erythrocyte transfusion treatment for patients with
acute upper gastrointestinal bleeding may
objectively personified with help of an appropriate
haemostasis  control, including differential

© CymMmchkwii epkaBHUN yHiBepcuTeT, 2016
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the patients with an associated cardiovascular dis-
ease and T/T and C/T genotypes had the threshold
< 90 g/L. For C/C carriers the first transfusion
started from the threshold within < 70-80 g/L de-
pending on the origin of bleeding. If the last was
variceal, the threshold limited to < 70 g/L, if there
was data of ulcer origin, the threshold reached <
80 g/L. If the cardiovascular history was absent in
the patient with T/T and C/T genotypes, the
threshold estimated < 85 g/L for the variceal
bleeding, however, the same genotypes patient
with ulcer bleeding transfused under < 80 g/L
(Scheme 1).

The visualization shows that the scheme per-
sonified approach to the first erythrocyte transfu-
sion. After the conservative therapy all the pa-
tients discharged on the ambulatory follow-up of
gastroenterologist and surgeon.

Discussion

The scheme was created post hoc and it creates
interest to universal differentiation of transfusion
support for patients with AUGIB. We could con-
clude results during 48 hours using the PCR-
restriction fragment length polymorphism. This
time renders impossible a large implementation of
this technique. In near future automatic genotyp-
ing methods accelerate practicability of diagnos-
tics based on the genetic constitution which econ-
omizes the burden on public medical resources.
Unfortunately, the genetic testing stays aside of
the practice routine and it doesn’t regulated posi-
tively in the developed countries because of big
data problems, common clinical consensus and its
diagnostic accuracy (14).

The majority of patients (more than 85 %) with
AUGIB arrest spontaneously (15, 16), but Hal-
land M. et al., declared 59 % patients needed a
transfusion therapy (17). In this light, the scheme
is oriented for the majority of patients with
AUGIB of different risks. Nevertheless the
scheme didn’t involve many patient categories:
fatal patients, recurrent in-patients, operated pa-
tients, bleeders of mixed origin or combined with
other ulcer complications, we should pay attention
to these bleeders in future gene-association stud-
ies. We present the scheme as a conceptual back-
ground for a new diagnostic trial
separation on haemoglobinaemia range between
<70 g/L and < 100 g/L, assessment of
cardiovascular risk and ESR1 genotype
constitution of the patient. Further studies are
required.
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