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Very few cases of autoimmune hemolytic anemia (AIHA) have been reported Corresponding Author:

after mRNA COVID-19 vaccinations. But herein we found 2 cases of AIHA after Likhasit Sanglutong
inactivated virus COVID-19 vaccination. Case 1: a 47-year-old Thai woman Department of Medicine,
suffered from malaise, fatigue, and feverish feeling since the evening of the day Bangkok Hospital Muangraj,

of the first dose of inactivated virus COVID-19 vaccination (Sinopharm). She did 59/3 Phetchakasem Road,

not have any serious health problem prior this illness. Physical examination =~ Na Muang, Muang Ratchaburi,
revealed marked pallor and body temperature was 38.1°C. Blood tests showed Ratchaburi 70000, Thailand.
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direct antiglobulin test-4+ positive, indirect antiglobulin test-2+ positive.

She was diagnosed with severe AIHA and well responsive to steroid therapy.

Case 2: a 78-year-old Thai woman felt fatigue without fever 3 days after the
second dose of inactivated virus COVID-19 vaccine (Sinopharm). Her underlying
disease was anemia of the elderly with alpha thalassemia-1 heterozygosity.
Her averaged Hb concentration before transfusion was 85 + 3 g/L and she always
needed transfusion every 2 months. Physical examination revealed only pallor.
Blood test showed Hb 79 g/L, WBC 3.7 x10°/L, platelet 104 x 10°/L, direct
antiglobulin test-4+ positive, indirect antiglobulin test-4+ positive. She was
diagnosed with AIHA and treated with cyclophosphamide and blood transfusion.
Although the association between the inactivated virus COVID-19 vaccination
and AIHA could not be simply concluded and the mix-and-match combination
of different COVID-19 vaccines is promoted by Thai government, both of our
patients chose to postpone the next dose of any kind of COVID-19 vaccine.
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Introduction

Autoimmune hemolytic anemia (ATHA) is a rare disease
of acquired red blood cells (RBC) destruction due to the
antibody against the autoantigen upon the surface of RBC.
Patients with this disease have hemoglobin concentration
ranging from less than 30 g/L to more than 90 g/L. Its onset
can be abrupt or gradual meanwhile it may run acute or
chronic course and few cases can be fatal. It is classified
into primary or idiopathic if it occurs spontaneously
that accounts for around 30% of cases, and secondary
if it is found associated with various groups of disorders
that include infections, lymphoproliferative disorders,
systemic autoimmune diseases, malignancy, and drugs.'

For vaccination, very few cases of AIHA were
occasionally diagnosed after the influenza,”” oral polio,
combination of mumps, measles, and rubella, and
combination of diphtheria, pertussis, and tetanus
vaccination.” Likewise, secondary AIHA after COVID-19
vaccination has been reported. Very few cases of AITHA
have exclusively been found after mRNA vaccine, in either
previously healthy”” or few patients suffering from cancer
or autoimmune disease.”"’

We herein found 2 cases of AIHA after receiving

the inactivated virus COVID-19 vaccination in Thai women.

Report of Cases

Case 1

A 47-year-old Thai woman had exhaust, easy fainting,
and palpitation for 3 days. Twenty days before presentation,
she had been injected with the first dose of inactivated
virus COVID-19 vaccine, Sinopharm injection, and
she started experiencing malaise with feverish sensation
in that evening. Her symptoms gradually progressed until
she came to see the doctor. Before the vaccination, she had
not serious health problem except for hysterectomy due to
uncontrollable menorrhagia at 45 years of age without
hormonal replacement.

Her physical examination revealed unremarkable,

except for marked pallor, temperature of 38.1°C, pulse of
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106 beats/min. Blood tests showed hemoglobin (Hb)
55 g/L, white blood cell (WBC) 12.2 x 10°/L, platelet
310 x 10°/L, nucleated red blood cell (RBC) 8/100 WBC,
mean corpuscular volume (MCV) 115.0 fL, mean
corpuscular hemoglobin (MCH) 35.9 pg/cell, frequent
microspherocytes with polychromasia in peripheral
blood smear, reticulocyte 25.0%, direct antiglobulin
test-4+ positive, indirect antiglobulin test-2+ positive,
erythrocyte sedimentation rate (ESR) 70 mm/h, antinuclear
antibody (ANA)-positive, homogeneous type 1:320.
Hb analysis showed A A, Hb A, 2.8%, albumin 43 g/L,
globulin 35 g/L, aspartate aminotransferase (AST) 37 U/L,
alanine aminotransferase (ALT) 41 U/L, total bilirubin
35.9 pmol/L, indirect bilirubin 30.8 umol/L, alkaline
phosphatase (ALP) 42 U/L, creatinine 70.7 pmol/L,
real-time reverse transcription-polymerase chain reaction
(RT-PCR) for COVID-19 virus-negative, and HIV antibody-
negative, the chest film and the urinalysis-unremarkable.

She was diagnosed with severe AIHA and treated
with intravenous dexamethasone 16 mg a day for 2 days
and followed by oral prednisolone 60 mg a day. She could
not be transfused due to the unavailability of the least
incompatible blood. Her all symptoms were improved.
Ten days later, her blood test showed Hb 88 g/L,
WBC 13.7 x 10°/L, platelet 310 x 10°/L. She felt sick
to her stomach, so prednisolone was replaced with oral
cyclophosphamide 50 mg a day. Due to being afraid of
recurrence of AIHA, she chose to defer the second dose of
COVID-19 vaccine of any type. Eventually, her blood

test results became normal within 3 months of therapy.

Case 2

A 78-year-old Thai woman felt fatigue and dizziness
without fever 3 days after the second dose of inactivated
virus COVID-19 vaccine, Sinopharm injection. The first dose
of Sinopharm had been injected 3 weeks earlier without
any serious untoward effect. Two years ago, she had been
diagnosed with anemia of the elderly with the underlying
alpha thalassemia-1 heterozygosity, Southeast Asian
deletion type. Another concurrent disease was type 2

diabetes mellitus which had been well controlled with
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oral hypoglycemic drugs for many years. Her averaged
hematological parameters before transfusion were Hb
85 + 3 g/L, hematocrit (Hct) 28.0 £ 1.0 %, WBC 3.9+ 0.4
x 10°/L, platelet 114 +0.27 x 10°/L, MCV 65.7 + 1.0 fL,
MCH 19.9 + 0.5 pg/cell, serum ferritin 1558.0 + 110.0 ug/L
and she always required 1 unit of blood transfusion every
2 months to combat her anemic symptom. The physical
examination revealed only pallor without jaundice.

The present blood test showed Hb 79 g/L, WBC
3.7 x 10°/L, platelet 104 x 10°/L, MCV 70.1 fL, MCH
20.8 pg/cell, frequent polychromasia in peripheral
blood smear, direct antiglobulin test-4+ positive, indirect
antiglobulin test-4+ positive, autoagglutination-3+ positive,
antibody screening-positive, antibody identification: C+,
c+, Mia+, autoantibody+, normal thyroid, liver, and
kidney function tests.

She was diagnosed with ATHA and treated with oral
cyclophosphamide of 50 mg a day instead of corticosteroid
which might aggravate the diabetes. One unit of the least
incompatible packed red cells was slowly transfused.
During transfusion, her anemic symptom did not deteriorate.
She did not have fever or chill, and Hct concentration
after the first 100 mL of the blood transfusion did not
further diminish. She was discharged home after 2 days
of admission with cyclophosphamide as home medication.
She did not accept the booster dose of any kind of
COVID-19 vaccination.

Discussion

Our cases had strongly positive direct antiglobulin test
with increased polychromasia and/or nucleated RBCs found
in the peripheral blood sample test. Hence, the diagnosis of
ATIHA could be concluded, and it was diagnosed a few days
or weeks after inactivated virus COVID-19 vaccination.
AIHA is the rare condition in either the general population'
or post mMRNA COVID-19 vaccination, and its incidence
was 1:75 000 to 1:80 000 in general populations.” Our cases
incidentally developed AIHA when the inactivated virus
COVID-19 vaccine has been widely used in Thailand to

promote “Herd Immunity” among the Thai people.
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There are many reasons why the COVID-19 vaccine
might associate with ATHA: 1) the COVID-19 vaccine
can probably trigger the relapse of autoimmune diseases
such as idiopathic thrombocytopenic purpura,” " ATHA,"
Evans syndrome,* rheumatoid arthritis, ® Still’s disease'’
and lupus nephritis;'* 2) common causes of ATHA such as
hematologic disorders, solid malignancies, autoimmune
diseases and infections'' were not found in our cases;
3) a COVID-19 virus can trigger autoimmune inflammatory
diseases;'” 4) the direct antiglobulin test was found positive
in COVID-19 patients more than 2-fold the control,”
and 5) the antibody against COVID-19 spike glycoprotein
can cross-react with structurally similar host peptide
sequences.”’ All the facts mentioned above suggest that
at least the association between AIHA and COVID-19
vaccine could not be definitely excluded.

Anemia can be found in 43% to 65% of adult patients
with COVID-19 infection and 9% to 14.7% of these
are AIHA. However, the degree of anemia is not severe:
Hb 122 g/L with ATHA versus 130 g/L with negative
direct antiglobulin group.” Each COVID-19 vaccine is
made of different parts of a COVID-19 virus, and it is
possible that any sequel after COVID-19 infection may
occur after some COVID-19 vaccinations.

The pathogenesis of AIHA in COVID-19 virus
infection is probably the homology between the ankyrin-1
of RBC membrane and the COVID-19 spike glycoprotein
that can lead to development of RBC autoantibodies
and possibly AIHA. Both a COVID-19 virus and some
COVID-19 vaccines also have similar spike protein,
therefore, if AIHA can be found in the COVID-19 viral
infection, it might possibly be found after COVID-19
vaccination.

AIHA after COVID-19 vaccination can be found
after either the first'™** or the second dose.” For the patients
who developed AIHA in a few weeks after the first dose
of mRNA COVID-19 vaccine, the second dose were
not advised."” In Thailand, the mix-and-match policy of
different COVID-19 vaccines is created particularly with
the most popular program: to start with 1 or 2 doses of

an inactivated virus vaccine followed by a viral vector or
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mRNA vaccine. For the second or booster dose of COVID-19
vaccination, our cases were encouraged to weigh among
the benefit of reduction of COVID-19 infection and its
related death if the vaccination is repeated with Sinopharm
or other types™ and risk of reactivation of autoimmune
disease by COVID-19 vaccination.”* Although the odd
ratios of adverse events after COVID-19 vaccination
among numerous autoimmune diseases patients were
similar to those of control,” and the US Advisory
Committee on Immunization Practices (ACIP) concluded
the benefit of vaccination outweighed the risk of serious
side effects,” both of our patients chose to defer the next
dose of all types COVID-19 vaccines.” "

As other cases of AIHA after COVID-19 vaccination,” "’
our cases responded well to immunosuppressant therapy.
Cyclophosphamide was chosen to replace prednisolone for

avoidance of gastrointestinal discomfort in the first case
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and it became the drug of choice in the second case for
avoidance of disturbance of blood sugar control because of
the diabetes. In fact, cyclophosphamide does not preclude
them to receive the next dose of COVID-19 vaccination”

if they would have liked.

Conclusions

Two Thai women were diagnosed with AIHA
after the first and the second dose of inactivated virus
COVID-19 vaccination. Neither of them had had
AIHA before the vaccination. They both responded
well to immunosuppressant therapy. Although the direct
association between the COVID-19 vaccination and the
AIHA could not be precisely concluded, the next dose
of any type of COVID-19 vaccination was purposely

postponed for avoidance of possible recurrence of ATHA.

References

1.

Chen C, Wang L, Han B, Qin L,
Ying B. Autoimmune hemolytic
anemia in hospitalized patients:
450 patients and their red blood cell
transfusions. Medicine (Baltimore).
2020;99(2):€18739. doi:10.1097/
MD.0000000000018739

Gani [, Hinnant G, Kapoor R,
Savage N. Autoimmune hemolytic
anemia in a renal transplant patient
following seasonal influenza
vaccination. Case Rep Hematol.
2019;2019:3537418. doi:10.1155/
2019/3537418

Montagnani S, Tuccori M,
Lombardo G, et al. Autoimmune
hemolytic anemia following MF59-
adjuvanted influenza vaccine
administration: a report of two
cases. Ann Pharmacother. 2011;

45(1):e8. doi:10.1345/aph.1P480

Seltsam A, Shukry-Schulz S,
Salama A. Vaccination-associated
immune hemolytic anemia in two
children. Transfusion. 2000;40(8):
907-909. doi:10.1046/j.1537-2995.
2000.40080907.x

Gaignard ME, Lieberherr S,
Schoenenberger A, Benz R.
Autoimmune hematologic
disorders in two patients after
mRNA COVID-19 vaccine.
Hemasphere. 2021;5(8):¢618.
doi:10.1097/HS9.00000000000
00618

Brito S, Ferreira N, Mateus S, et al.
A case of autoimmune hemolytic
anemia following COVID-19
messenger ribonucleic acid
vaccination. Cureus. 2021;13(5):
€15035. doi:10.7759/cureus. 15035
Gadi SRV, Brunker PAR,
Al-Samkari H, et al.

Rama Med J Vol.45 No.3 July - September 2022 45

Severe autoimmune hemolytic
anemia following receipt of
SARS-CoV-2 mRNA vaccine.
Transfusion. 2021;61(11):3267-3271.
doi:10.1111/trf. 16672

Okuno S, Hashimoto K,

Shimizu R, Takagi E, Kajiguchi T.
Development of autoimmune
hemolytic anemia after BNT162b2
mRNA COVID-19 vaccination.
Rinsho Ketsueki. 2021;62(10):
1510-1514. doi:10.11406/
rinketsu.62.1510

Hidaka D, Ogasawara R,
Sugimura S, et al. New-onset
Evans syndrome associated with
systemic lupus erythematosus after
BNT162b2 mRNA COVID-19
vaccination. /nt J Hematol. 2022;
115(3):424-427. doi:10.1007/
s12185-021-03243-2

10. Murdych TM. A case of severe



Autoimmune Hemolytic Anemia After Inactivated Virus COVID-19 Vaccination:

A Report of 2 Cases

autoimmune hemolytic anemia 17.

after a receipt of a first dose of
SARS-CoV-2 vaccine. Int J Lab
Hematol. 2022;44(1):e10-e12.
doi:10.1111/ij1h.13653

11. Michalak SS, Olewicz-Gawlik A,

Rupa-Matysek J, Wolny-Rokicka E, 18.

Nowakowska E, Gil L. Autoimmune
hemolytic anemia: current
knowledge and perspectives.
Immun Ageing. 2020;17(1):38.
doi:10.1186/512979-020-00208-7
12. Packman CH. The Clinical pictures

of autoimmune hemolytic anemia.  19.

Transfis Med Hemother. 2015:42(5):
317-324. doi:10.1159/000440656
13. Quinn R, Murakhovskaya I.
SARS-CoV-2 and autoimmune
cytopenia. Hematol. 2021;2(3):

463-476. doi:10.3390/hemato 20.

2030029
14. Yilmaz F, Albayrak M, Reis Aras
M, et al. Recurrent autoimmune

hemolytic anemia after mRNA

COVID-19 vaccine (Pfizer 21.

Biontech). Hematol Transfus
Cell Therap. 2021;43(S3):S50.
doi:10.1016/j.htct.2021.10.1057
15. Campos-Cabrera G, Torres-
Salgado FG, Campos-Cabrera S,

Campos-Villagomez JL, Campos-

Cabrera V. Autoimmune cytopenias 22.

and COVID-19 vaccination:

relapse and suggested treatment.

Blood. 2021;138(suppl 1):4141.

doi:10.1182/blood-2021-145532
16. Terracina KA, Tan FK.

Flare of rheumatoid arthritis after

COVID-19 vaccination. Lancet 23.

Rheumatol. 2021;3(7):e469-¢470.
doi:10.1016/S2665-9913(21)00108-9

Jeon YH, Lim DH, Choi SW,
Choi SJ. A flare of Still’s disease
following COVID-19 vaccination in
a 34-year-old patient. Rheumatol Int.
2022;42(4):743-748. doi:10.1007/
800296-021-05052-6

Tuschen K, Brisen JH, Schmitz J,
Vischedyk M, Weidemann A.
Relapse of class V lupus nephritis
after vaccination with COVID-19
mRNA vaccine. Kidney Int. 2021;
100(4):941-944. doi:10.1016/j kint.
2021.07.019

Velikova T, Georgiev T.
SARS-CoV-2 vaccines and
autoimmune diseases amidst

the COVID-19 crisis. Rheumatol Int.
2021;41(3):509-518. doi:10.1007/
500296-021-04792-9

Platton S, Mendes N, Booth C,
et al. Positive direct antiglobulin
tests in patients with COVID-19.
Transfusion. 2021;61(1):333-334.
doi:10.1111/trf.16156

Vojdani A, Kharrazian D.
Potential antigenic cross-reactivity
between SARS-CoV-2 and human
tissue with a possible link to an
increase in autoimmune diseases.
Clin Immunol. 2020;217:108480.
doi:10.1016/j.clim.2020.108480
Algassim AA, Elghazaly AA,
Alnahdi AS, et al. Prognostic
significance of hemoglobin

level and autoimmune hemolytic
anemia in SARS-CoV-2 infection.
Ann Hematol. 2021;100(1):37-43.
doi:10.1007/s00277-020-04256-3
CDC COVID-19 vaccine
breakthrough case investigations

team. COVID-19 vaccine

46 Rama Med J Vol.45 No.3 July - September 2022

24.

25.

26.

27.

Ramathibodi

Medical Journal

breakthrough infections
reported to CDC - United States,
January 1-April 30, 2021. MMWR
Morb Mortal Wkly Rep. 2021,
70(21):792-793. doi:10.15585/
mmwr.mm7021e3

Akinosoglou K, Tzivaki I,
Marangos M. Covid-19 vaccine
and autoimmunity: awakening
the sleeping dragon. Clin Immunol.
2021;226:108721. doi:10.1016/
j.clim.2021.108721

Boekel L, Kummer LY, van Dam
KPJ, et al. Adverse events after
first COVID-19 vaccination in
patients with autoimmune
diseases. Lancet Rheumatol.
2021;3(8):e542-e545. doi:10.1016/
S2665-9913(21)00181-8
Rosenblum HG, Hadler SC,
Moulia D, et al. Use of COVID-19
vaccines after reports of adverse
events among adult recipients
of Janssen (Johnson & Johnson)
and mRNA COVID-19 vaccines
(Pfizer-BioNTech and Moderna):
update from the Advisory
Committee on Immunization
Practices - United States, July 2021.
MMWR Morb Mortal Wkly Rep.
2021;70(32):1094-1099.
doi:10.15585/mmwr.mm?7032e4
Curtis JR, Johnson SR, Anthony
DD, et al. American College of
rheumatology guidance for
COVID-19 vaccination in
patients with rheumatic and
musculoskeletal diseases:
Version 1. Arthritis Rheumatol.
2021;73(7):1093-1107.
doi:10.1002/art.41734



Ramathibodi

Medical Journal

Rama Med J | Case Report

Aay v 1 9

TaRanaiesnniameauaamnlasginununedunies Hawndaindulaia 19

Q

=\ &’ Pl
YHUALYONE: 5181&1142!1]381 2978

d
a aa J J LY a a A
aNyg E)‘In!‘niﬁiWQHl, SHINIM auumm‘mggal, avaNns !!ﬁﬁ@jﬂf’)\iz
' AQuaIuenyIng sy 13anennasudans uasnsain Uszmalng

2 nuaIUeIgINTIL 1saneuangunwiioes s 5113 Uszmealne

o 1Y

a 4 < a
T’d1’7@‘]ﬂ1\1Lﬁﬂﬁﬂﬁﬂlﬂﬂla'ﬂﬂllﬂﬂllﬁﬂiﬂﬂﬂﬂﬁﬁﬂuﬁﬂ@nuﬂlﬂﬂﬂ 1’7%’0 Corresponding Author:
& p g

a

Y 4 f
Autoimmune hemolytic anemia (ATHA) ‘Vrmmmﬂﬁ%mﬁumﬁ’mz%imﬂ 19 AVAND LAIGNDI

T
[ 1

¥iia mRNA H5100utieenn uasmudiheilinngadinandiuau 2 au - nguaueysnssy

9
= U 1 4 1

<3 a 2 YR Y ' I A
ﬂulliﬂlﬂuﬂifgﬂllﬂﬂ 01¢ 47 1 JANA BOULNAY LATAIYU) ANLANDULYU TiﬂWﬂWUWaﬂij\‘]m‘WWE}Qﬂ%

a

D.

J < J

v AN Yo o A a a dy A Y a Y dy
mmauﬂ‘lmmwuimﬂ 19 %um%amﬂﬂmﬂuv\hm [UN 1 POUXRUIU 59/3 DUUNFITINYY

Y
KX A

Y (= 1 A 3 9 I o Y A o A
Athe lifidymaguamguusalan mneu exmamniuiazaniosilunm  duaniuiies sunelios
@ o aln 1w
20 U INULNNG ATIQUNNTNMEIND 38.1 oerusaiFiod asany  5191J5 70000 sz lne
&% @ 4
ANLTATAIY NAAINTOAND Hemoglobin (Hb) 55 g/L, White blood cell (WBC)  INSANWN +668 4911 5775

12.2 x 10’/L, Platelet 310 x 10°/L, Nucleated red blood cell (RBC) 8/100 WBC, owa lickhasit1986(@gmail.com

Reticulocyte count 25.0%, Direct antiglobulin test-4+ positive, Indirect antiglobulin

.. 7 Y aa o 1 g a A s A
test-2+ positive LLWV]EJGL‘Hﬂ’]i'Ju@ﬂEJ'J’]HJHIﬁ‘VW]ﬂ?\uu@\izﬂﬁlﬂluﬂla@ﬂll@ﬂll@’lﬂ

TagnlfuiuaeMuAUBIUUFULS J1)I18A0UAUDIARDN1TSNEIAI00
2 J A < a =2 Y= = o v A o A a
aiResoes aun 2 1HundeIne 01y 783 Janmaes 3 T nawdadnduTade 19
a f { a J < { 1 a 1 IS a
siarome dvos Turhsy Wud 2 il 14 wudihoeiluTadaasnergun
wazwIvzewearhsaamio-1 newANaealia1 Hb 1tM1nU 85 + 3 g/L
UnAdoududoann 2 180U ATI9TNNMINLLTNEITA HAATIAADANL
Hb 79 g/L, WBC 3.7 x10°/L, Platelet 104 x 10°/L, Direct antiglobulin test-
daa o 1 g a
4+ positive, Indirect antiglobulin test-4+ positive unnetaneIntulatineg
A 3 A QY v 9 Y > Y
Wesnnla@eauaiuan Tasgiaunuaoaiuauea1in1siny1ae1
Cyclophosphamide taziaudaa winanuneitesszrnaindulaia 19
a f o a d < a [
siiarameny Taiaauiosnndaboauaaanlasgiguiuaesiuaues
wds luenusaagl 1dTasde tazSguna lnove imsmivayums ludiagu
a ' A o U L { 4 Y a < '
Tnda 19 anstianu gihensgaeniziounsiaindulaia 19 9uae i)

o w a A <3 A ay o T Y

MAy: Tadaauiesnndadonuaiuan lagglgunuasauauing
[ = a a dy a 14
IawuInda 19 ¥haaeate & Iunisy

Rama Med J: doi:10.33165/rm;j.2022.45.3.256357
Received: February 26, 2022 Revised: August 23, 2022 Accepted: September 16, 2022

Rama Med J Vol.45 No.3 July - September 2022

a7



