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Abstract

This article presents a rare clinical case that highlights a serious problem of transfusion
preparation in neurosurgical patients. A 15-year-old girl with pituitary adenoma was
found to have clinically significant anti-M antibodies with IgG activity, capable of
causing hemolysis. The uniqueness of the case lies in the absence of a transfusion history
and the need for surgery in the presence of anemia with a high risk of massive bleeding.
The main difficulty was the shortage of compatible M-negative donor components in the
blood bank, which required advanced immunohematological testing and individualized
selection of red blood cell units. Despite these challenges, transfusion readiness was
achieved, and the surgery was completed without complications. This case emphasizes
the necessity of routine antibody screening, establishing registries of rare donors, and
applying a “readiness without transfusion” strategy when facing unpredictable
immunohematological findings.

Keywords: anti-erythrocyte antibodies, anti-M, immunohematology, transfusion,
antibody screening, pituitary adenoma, individualized selection.

1. Introduction

Antibodies against the M antigen (anti-M) of
the MNS blood group system are relatively rare and, in
most cases, represent naturally occurring or cold-
reactive antibodies that do not cause clinically
significant hemolysis of red blood cells. Typically, such
antibodies are active at low temperatures, around 4 °C,
and have minimal impact on the body at the normal
core temperature of 37 °C [1].

However, in some cases anti-M antibodies may
acquire clinical significance, particularly when an IgG
component is present and active at 37°C. In such
situations, they can cause acute or delayed hemolytic
transfusion reactions and may also be responsible for
hemolytic disease of the newborn (HDN) [2,3]. Despite

reports of individual cases, there is very little published
data on clinically significant anti-M antibodies in
children, particularly in patients with central nervous
system tumors, which creates a knowledge gap and
complicates transfusion practice.

The aim of the present work is to describe a rare
clinical case of detecting clinically significant anti-M
antibodies in a 15-year-old neurosurgical patient
without transfusion history and to emphasize the
importance of preoperative antibody screening and
individualized transfusion preparation.
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2. Clinical Case Description

A blood sample from a 15-year-old girl diagnosed
with a pituitary adenoma was submitted to the
Immunohematology Laboratory of the Transfusion
Department, JSC “National Center for Neurosurgery”
for routine ABO and Rh typing, as well as antibody
screening. All immunohematological studies were
performed using the microcolumn gel agglutination

method, which ensures high sensitivity and specificity
[4].

Figure 1 shows agglutination in the microcolumn
with anti-A and anti-D, as well as with standard B red
cells, confirming the blood group A RhD+. An
additional immunological finding was the presence of
anti-Al agglutinin (arrow).

Figure 1 — ABO and RhD blood group determination (agglutination with standard A1 red cells

According to the literature, anti-Al antibodies
occur in 1-8% of individuals with blood group A, more
often in subgroup A2 carriers (up to 20%) and A2B (up
to 35%) [5]. In most cases, these are naturally occurring
cold IgM antibodies with no clinical significance.
However, if active at 37°C or containing an IgG

component, anti-Al antibodies may cause transfusion
incompatibility and hemolytic complications, requiring
careful interpretation during pretransfusion testing.
Antibody screening in the indirect antiglobulin test
(IAT) using a three-cell panel was positive (Figure 2).

Figure 2 — Antibody screening (indirect antiglobulin test)

The antibodies were reactive at 37°C, making them
clinically significant and increasing the risk of
hemolysis if incompatible blood were transfused.

Autocontrol and the direct antiglobulin test (DAT)
were negative (Figure 3), excluding autoantibodies.

Figure 3 — Direct antiglobulin test and autocontrol
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To verify the results, a fresh blood sample was
requested, and the patient’s history and planned surgical
volume were clarified. The medical history confirmed no
prior  transfusions, post-transfusion
sensitization. To eliminate preanalytical or technical
errors, all studies were repeated on the new sample,

excluding

yielding identical results. This confirmed the presence of
true irregular red cell antibodies requiring further
identification and clinical evaluation.

The detected antibodies showed reactivity at 37 °C
and produced positive results in compatibility testing by
IAT (Figure 4).

To ensure transfusion readiness, samples were
sent to the reference laboratory of the Scientific
Production Center for Transfusiology (SPCT). Extended
red cell phenotyping, antibody identification, and
individualized donor unit selection were performed.
This approach is consistent with international
recommendations [6], which require
immunohematological analysis and confirmation in

advanced

specialized laboratories when clinically significant
irregular antibodies are identified.

Table 1 — Results from the SPCT Laboratory

Phenotyping and compatibility testing results are
presented in Table 1 and Figures 5-8. The findings
confirmed clinically significant anti-M antibodies in a
patient without transfusion history. According to the
literature, anti-M antibodies may arise naturally without
transfusions, though they rarely show activity at 37°C [7-
9]. Thus, phenotyping established specificity to the M
antigen of the MNS system and guided the selection of
safe donor components.

Parameter Results
Patient 15-year-old girl
Diagnosis Pituitary adenoma (transnasal approach, planned surgery)
Hemoglobin at admission 90 g/L
Blood group A RhD+; extraagglutinin present — agglutination with Al red cells intensity 3+
Indirect antiglobulin test Positive, intensity 3+, specificity to M antigen of MNS system established
Phenotype CcDEge, Kell negative, antigens present: K, Kp(b), Jk(a), Jk(b), N, s, Fu(a), Fu(b);

M antigen absent

Anticipated transfusion
needs

Expected Hb drop during/after surgery, predicted need for 2 units of red cell

concentrate

Fiqure 5 — Phenotyping and compatibility testing results: A) ABO and Rh blood group typing; B) Rh antigens and direct
antiglobulin test; C) Autocontrol and indirect antiglobulin test
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Figure 8 — Crossmatch testing

3. Discussion

Among the 47 blood group systems officially
recognized by the International Society of Blood
Transfusion (ISBT), ABO and Rh are of key importance
in daily transfusion practice [10]. However, non-routine
systems such as MNS may play a significant role in
selecting red cell components and ensuring transfusion
safety [6].

The MNS system comprises 46 antigens, with M,
N, S, and s being the most relevant. While most
antibodies of this system are clinically insignificant,
anti-M antibodies can sometimes pose a risk of
transfusion ~ complications,  particularly =~ when
containing an IgG component [11,12].

According to published data, the frequency of
spontaneous anti-M antibodies among donors varies
from 1:2500 to 1:5000, depending on antigen phenotype
(more frequent in M+N- cells). Anti-M antibodies are

often found in individuals without prior transfusion or
pregnancy [13]. Typically, they are naturally occurring
cold IgM agglutinins active below 37°C and not
complement-binding. Such antibodies are not detected
under standard 37°C incubation and do not hinder
transfusions. However, if active at body temperature
and/or reactive in the antiglobulin test, they should be
considered potentially clinically significant [14].
Anti-M antibodies have been detected in both
children and adults, with some authors linking their
emergence to prior bacterial infections [7,8]. They have
also been identified in pregnant women whose children
were later found to lack the M antigen [3,15]. In
hematology patients receiving multiple transfusions,
anti-M may coexist with antibodies of other systems
(Rh, Kell, Kidd, Duffy) [16]. Reports of anti-M
antibodies in pediatric oncology patients are rare,
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highlighting their unpredictability [9]. Our case
parallels these findings, describing anti-M in a child
with a tumor, also without prior transfusions.

In this case, the absence of transfusion history
ruled out sensitization through prior exposure. Since
the antibodies were reactive at 37 °C in the antiglobulin
test, we concluded that the detected anti-M antibodies
were naturally occurring with an IgG component,
making them clinically significant. A prior infection
may have triggered their development.

Given the patient's preoperative anemia,
transfusion readiness with individualized donor
selection was ensured. Two phenotypically matched M-

4. Conclusions

Pediatric patients with clinically significant
antibodies such as anti-M require particularly thorough
transfusion preparation and individualized blood
component selection. This case demonstrates a rare
detection of anti-M antibodies with an IgG component
in a child without transfusion history, highlighting the
necessity of universal antibody screening regardless of
patient age or clinical profile.

Our experience emphasizes the importance of
establishing local and national registries of phenotyped
donors with rare antigen profiles [17], which would
facilitate rapid transfusion readiness. Practical
measures also include advance reservation of
compatible units and close collaboration with reference
laboratories and blood centers.

The “readiness without transfusion” strategy
implemented in this case proved effective and may
serve as a model for managing patients with rare
antibodies,  particularly =~ when  facing  high
intraoperative bleeding risk.
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I'mmopus ageHomacnr Oap 15 >)kacTarbl KbI3garbl KAMHMKAABIK MaHbI3AbI aHTU-M
aHTHAeHeAep

buzagza CrizapikoBa 1, Ep6oa Kyansines 2, Aunapa Caasakacosa 3

1TpaHC(1)y3I/IOAOFI/I}I Geaiminteciniy MeHrepyici, ¥ ATTLIK HEMIPOXMPYPTUs OpTaablrsl, AcTaHa, Kazakcran
2 Tpancdysmoaor gapirep, YATTHIK HeMIPOXMPYPIus opTaablrbl, ActaHa, Kasakcran

3 Pecrry6.amKkaabIK, pedpepeHc sepTxaHaChIHBIH MeHrepyici, Tpancdysnoaorns FrLANMU-eHAipicTiK opTaabiFsl, AcraHa, Kasakcran

Tyiingeme

bya wMakazaga HeMpOXMPYPIVIAABIK HayKacTapda TpaHCQY3VABIK JAaWbIHABIKTBIH KypAeai MoaceaeciH
alKBIHAQNTHIH CHpeK KAMHUKAABIK >KaFrdall OadHjasaabl. I'mnodus ageHomacst 6ap 15 >xacTarsl Kpl3ja TeMOAM3Ie
okeayi Mywmkin IgG-Geacenaiziri Gap KAMHMKAABIK MaHBI3ABI aHTU-M aHTHJeHeAep aHBIKTaAAbl. JKaraaiablH
Gipereitairi — HaykacTa TpaHCY3MAABIK aHaMHe3AiH 60aMaybl, 6ipax aHeMIsI asChIHAA KOCIIapABI OTa >KoHe MacCUBTI
KaH KeTy KaymiHiH 0oaysl. Herisri KMBIHABIK — KaH OaHKiHAeri colikec KeAeTiH aHTM-M JOHOP KOMIIOHEHTTEepiHiH
TalIIBIABIFEL. Bya TepeH MMMYyHOreMaTOAOTHAABIK 3epTTeyAep MeH SPUTPOLUMUTapAbl KOMIIOHEHTTepai >Keke
TaHAayAbl Tadan eTTi. KmbiHABIKTapFa KapamacTaH, TpaHCY3UAABIK JalfBIHABIK KaMTaMachl3 eTiAil, 0Ta aCKBIHYCHI3
OTTi. ATaAMBIII >KaFAail MMMYHOTEMaTOAOIVABIK KYTIIeTeH TaOBlABIMAap >KafdaiiblHAa aHTHAeHeAepre PyTHMHAL
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CKPUMHUHT XYPri3y4iH, cupek A0HOpAapAbIH PETUCTPAEPiH KaABIITaCTHIPYABIH JKoHe «TpaHCQY3VACH3 AaiibIHABIK»
CTpaTernsChIH KOAAaHYABIH MaHbI3AbIABIFbIH aliKbIHAAABL.

Tyitin ce3aep: aHTUOPUTPOLUTAPABIK aHTHUAEHeAep, aHTU-M, MMMyHOreMaroAorus, TpaHcy3us,
aHTUAeHeAepAi CKpUHUHITEY, TMIIOPU3 aseHOMAacH], JKeKe ipiKTey.

Kanmiraeckn sHaunMeble aHTH-M aHTHNTeaa y AeBO4Yku 15 aeT ¢ ageHoMov rmiogusa

busaza Crizarikosa !, Ep6oa Kyanvires 2, Annapa Cagpakacosa 3

1 3aBeayromas OTAeAeHueM TpaHCCI)yBI/IOAOFI/II/I, Hanmonaapnsii nentp neitpoxupypruu, Acrana, Kasaxcran
2 Bpaq—Tpchc])ys,MOAor, Haumonaapnsiit nentp Heitpoxupypruu, Acrana, Kasaxcran
3 3aBegyiomas Pecrrybankanckoir pedepenc-aabopaTtopueit, Hayuno-mpoussoacTseHHbIl eHTp TpaHcysnoaorun, Acrana, Kazaxcran

Pes3omMme

B cratbe mpeacTaBaeH peAKMIT KAMHMYECKUII CAy4all, TNOAYepKMBAIOIINMII aKTyaAbHYIO ITpo0aemy
TpaHCCl)y31/IOHHOI7[ ITIOATOTOBKI y HeﬁpoxmpyprmquKI/Ix ITalIVIeHTOB. Y 15-/leTHeI7[ A€BOUYKI C a,Zl,eHOMOIZ TI/IHOCI)I/ISa
6I)IAI/I BBISIBA€HBI KAMHNMYECKN 3Ha4YIMbIe aHTI/I-M aHTUurTreAaa C IgG-aKTI/IBHOCTbIO, ITIOTEeHIIM1aAbHO CHOCO6HbIe BbI3BATH
remoans. OcoOeHHOCTBIO cAydas 3aKAI0YaeTcsl B OTCYTCTBUe TpaHCy3nii B aHaMHe3e 1 HeOOXOAMMOCTY OTlepaliyy
Ha CbOHe aHeM Il C BbICOKIM pI/ICKOM MaCCUBHOIO KpOBOTe‘{EHI/I}I. OCHOBHa}I pr,ZI,HOCTI) 3aKAa049aaach B Ae(l)I/ILU/ITe
COBMeEeCTUMBIX M-HeraTI/IBHbIX AOHOPCKI/IX KOMIIOHEHTOB B 6aHKe KpOBI/I, 9ToO HOTpe6OBaAO yr/ly6/leHHLIX
I/IMMyHOFEMaTOAOTI/I‘IeCKI/IX I/ICCAe,ZLOBaHI/Hﬁ n I/IHAI/IBI/I,ZI,yaALHOl"O n0460pa E)pI/ITpOCOAep)KaH_U/IX CPEZI,. B/lal"OAap}I
HpeAHpI/IH}ITLIM MepaM y,Zl,a/lOCb OGeCHe‘II/ITb aAEKBaTHyIO TpaHCCl)ySI/IOHHYIO TOTOBHOCTD, Ol'IepaLU/I}I Hpouma 663
OCAOKHEHUI. ,Z],aHHbIIZ C/ly‘laﬁ aKI_[eHTI/IpyeT HEO6XOAI/IMOCTB pYTI/IHHOTO CKpI/IHI/IHTa aHTuTreA, CI)OPMI/IPOBaHI/I}I
perI/ICTpOB pe,ZI,KI/IX AOHOpOB nu HpI/IMeHEHI/I}I CTpaTerI/II/I «TOTOBHOCTbH 683 TpaHCCl)y3MM>> B YCAOBI/I}IX HenpeACKaSyeMLIX
I/IMMyHOFEMaTOAOTI/I‘IeCKI/IX HaXO0A40K.

KAIO‘IEBbIe caoBa: aHTI/IE)pI/ITpOI_II/ITapHI)Ie aHTuUureAa, aHTI/I-M, I/IMMy'HOI"eMaTOAOFI/I}I, TpaHCqDYSI/I}I, CKpI/IHI/IHF
aHTUTeA, ajeHOMa rMHO(1)M3a, MHAUBUAYaABHBIN ITOADOP.
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