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Abstract
Introduction: Acute hemolytic transfusion reaction is a rare
but extremely mortal condition. Even small quantities of
ABO-incompatible erythrocytes, as much as 50 mL, can lead
to fatality. Since there is no successful standard therapy, pre-
ventive measures are very important. In this case report, we
presented a 29-year-old woman who was transfused with 2
units of AB Rh-positive instead of 0 Rh-positive red blood
cells following a cesarean section. As far as we know, this is
the first patient in the literature for whom ruxolitinib was
used as a part of therapy. Case Report: The patient was re-
ferred to our center 22 h after the ABO-mismatched transfu-
sion. On admission, she had severe hemolysis, acute renal
failure, and disseminated intravascular coagulation. Massive
plasma exchange, hemodialysis, and pulse steroid therapy
were commenced. The patient was refractory to first-line
therapies. She was intubated on day 2 due to hypoxia, respi-
ratory failure and changes in consciousness. Ruxolitinib, 2 x
10 mg/day, was started on day 3. The patient’s clinical status
improved on day 6. Ruxolitinib was withdrawn on day 15,
and the patient was discharged without any complications
or sequels on day 26. Conclusion: Ruxolitinib may be life-
saving in patients with ABO-incompatible transfusion reac-
tion which follows a severe and catastrophic course.
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Introduction

Acute immune hemolytic transfusion reaction
(AHTR) due to ABO-incompatible red blood cell (RBC)
transfusion is a rare but highly mortal reaction [1]. Even
small quantities of ABO-incompatible erythrocytes, as
much as 50 mL, can lead to death. Since there is no suc-
cessfully standard therapy, preventive measures are very
important. Generation of massive antigen-antibody com-
plexes is crucial in the pathogenesis of AHTR. These
complexes stimulate excessive cytokine release, which is
associated with multiorgan failure and death [2-5]. Here,
we present an immune-competent patient, who received
2 units of ABO-incompatible erythrocytes and was treat-
ed with massive plasma exchange (PEX) and ruxolitinib
therapy.

Case Report

Case Presentation

A 29-year-old female with type 0 Rh-positive blood group was
transfused with 2 units of type AB Rh-positive RBCs following a
cesarean section. She was referred to our hospital 22 h after the
transfusion. She was anuric. She had severe hemolysis, respiratory
insufficiency, acute renal failure, and disseminated intravascular
coagulation (DIC). Her initial laboratory results were as follows:
hemoglobin: 6.9 g/dL, WBC: 17,940/uL, PLT: 116,000/uL, reticu-
locytes: 10.1%, total/direct bilirubin: 2.7/0.3 mg/dL, respectively,
prothrombin time: 17.4 s (upper limit of normal [ULN]: 15.5 s),
activated partial thromboplastin time: 37.4 s (ULN: 36 s), INR:

karger@karger.com
www.karger.com/tmh

© 2021 S. Karger AG, Basel

el
Karger~

Burak Deveci

Hematology and Stem Cell Unit, Medstar Antalya Hospital
Yildiz Mahallesi Cakirlar Caddesi No. 19

TR-07050 Antalya (Turkey)

deveci.burak @ gmail.com



Table 1. Overview of the parameters used

Parameter Day 1 Day 2 Day 3 Day 4 Day 6 Day 7 Day 8 Day 15 Day 27
Hemoglobin, g/dL 6.9 8.5 8.3 10.7 10.4 10.3 9.5 8.9 10.8
Hematocrit, % 20.9 24.2 239 32 31.1 30.9 28.4 27.1 32.2
Reticulocytes, % 10.3 11.8 11.2 10 7.3 7.6 6 2.01 1.07
WBC, 103/pL 17,900 17,400 19,900 17,700 17,300 15,500 18,100 10,000 5,900
Platelets, 103/pL 138 133 143 108 148 184 226 380 373
Prothrombin time, s 17.4 13.3 14 13.2 14.2 14.7 16.8 14 12.1
INR 1.33 1.37 1.54 1.2 1.07 1.11 1.28 1.06 0.91
D-dimer, ug/mL >3,000 >3,000 >3,000 2,290 1,020 800 850 150 Not tested
Fibrinogen, mg/dL <50 52 54 102 208 Not tested Not tested Not tested Not tested
Anti-A titer 1/64 ++,1/32 +++ Not tested Not tested Not tested Not tested Nottested Nottested Nottested Not tested
Anti-B titer 1/64 +++ Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested
Serum creatinine 2.17 2.72 3.89 3.52 4.84 5.82 4.64 2.55
Blood urea nitrogen 54 75 92 86 103 152 88 32 51
Bilirubin (total) 2.73 2.77 1.88 1.02 0.35 0.32 0.3 0.29 0.19
Bilirubin (direct) 0.67 0.29 0.26 0.1 0.1 0.15 0.14 0.11 0.9
LDH 522 513 425 401 385 337 315 526 162
Potassium 5.4 5.8 4 3.8 4.1 4.3 3.4 4 4.8
Blood gas pH (arterial) 7.45 7.52 7.59 7.46 7.42 7.44 7.42 7.4
HCO 25.7 322 32 27.9
Direct antiglobulin test ~ IgG +++ C3d +++ IgG+++  Nottested Not tested IgG ++ Not tested Not tested Negative  Negative
C3d +++ C3d +

ABO grouping (forward) Mixed population Not tested Not tested 0 Rh-positive Not tested Not tested Nottested Nottested 0 Rh-positive

1.33. Fibrinogen was <50 mg/dL, D-Dimer was >3,000 ug/L (ULN:
500 pg/L). Arterial blood gas analysis showed pH: 7.29, sO2: 89%,
pO2:27.2 mm Hg, pCO2: 35.2 mm Hg, cHCO3: 9.5 mmol/L (Ta-
ble 1). On admission, pulse steroid (1,000 mg/day), plasma ex-
change (PEX, 2 volumes per procedure, twice a day, with AB Rh-
positive fresh frozen plasma) and hemodialysis were started. She
received a total of 8 units of erythrocyte suspensions in the first 4
days of admission. Despite those supportive care and plasma ex-
changes, her condition deteriorated and she was intubated due to
respiratory failure and changes in consciousness on day 2. Ruxoli-
tinib, 2 x 10 mg/oral, was started and continued via nasogastric
tube after intubation on day 3. On day 6, the patient was extu-
bated. She was transferred from the intensive care unit to the he-
matology ward on day 7. Urinary excretion started, hemodialysis
was withdrawn. Hemodialysis was performed on the first week of
her admission. PEX was performed twice daily first, then contin-
ued with one procedure per day and it was stopped on day 10.
Ruxolitinib was ceased on day 15. The patient was discharged with
normal blood counts and renal functions without any sequel or
complications on day 26.

Discussion

ABO-incompatible RBC transfusions are important
causes of mortalities in clinical practice. Generally, AHTR
occurs very rapidly and its clinical findings become overt
within seconds to minutes. Most of the survivors are
those who are transfused with only small amounts of
RBCs, old and/or immunocompromised patients. There
is no standard successful therapy for ABO-incompatible
RBC transfusion. Most of the therapies rely on supportive

Ruxolitinib in the Treatment of Hemolytic
Transfusion Reaction

measures such as stabilization of hemodynamic changes,
hemodialysis, and transfusion of blood components for
DIC. Excessive cytokine release is one of the main patho-
genetic events that lead to multi-organ failure in these
patients [5, 6]. Steroids and PEX can eliminate cytokine
release but is generally insufficient in most patients [3].
These therapeutic approaches are more effective in early
periods of AHTR; however, in our case, the patient was
referred to our hospital 22 h after the transfusion. PEX is
effective in removing anti-A and anti-B antibodies, and
cytokines as well. But the formation of antigen-antibody
complexes leads to complement activation. Comple-
ment-mediated multi-organ failure and complications
may not be ameliorated by PEX. Therefore, additional
supportive therapies are required.

Ruxolitinib is a potent and immediate inhibitor of
many cytokines. It inhibits cytokines by blocking the
JAK-STAT pathway. JAKs constitute a kinase family
which has 4 members. Among those, JAK-1 is associated
with cytokine release, especially tumor necrosis factor al-
pha (TNF-a). Ruxolitinib suppresses dendritic cells, nat-
ural killer cells and T cells by blocking the JAK-STAT
pathway. By this way, it inhibits release of many cyto-
kines, especially TNF-a [7]. In AHTR, the role of cyto-
kines such as, TNF-a, interleukin-1p, interleukin-6, and
chemokines interleukin-8, monocyte chemoattractant
protein-1 and interleukin-1 receptor antagonist has pre-
viously been mentioned [8]. In addition, we know that
among these cytokines, TNF-a is one of the key mediators
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in AHTR-induced DIC [9]. Our patient had severe DIC
and acute renal failure; those were the consequences of
massive endothelial damage and hemolysis. Therefore,
we may have 2 therapeutic targets: complement system
and cytokine blockage.

The potent complement inhibitor eculizumab has
been used to treat AHTR so far. Weinstock et al. [10] have
published a case report of a patient with paroxysmal noc-
turnal hemoglobinuria who experienced AHTR and was
successfully treated with eculizumab. Eculizumab is a
monoclonal antibody that blocks complement 5 (C5)
[11]. It inhibits formation of membrane attack complex.
In our case, eculizumab was not available at admission.
So we decided to block the cytokine release by ruxolitinib.
Our patient was young and immune-competent and
transfused with large amounts of ABO-incompatible
RBCs. Considering those factors, she had a high risk of
death. Supportive measures, including plasma exchange,
were not sufficient to block the catastrophic course of the
disease. However, treatment with ruxolitinib dramatical-
ly changed the rapidly progressive multiorgan failure in
our patient.

Ruxolitinib may be life-saving in patients with ABO-
incompatible transfusion reaction which follows a severe
and catastrophic course.
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