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limits. No abnormalities were found on physical 
examination; global or focal neurological 
deficits were not found. EEG showed no 
abnormalities. Laboratory examinations 
and head imaging were not indicated. A 
combination of paracetamol and ibuprofen, 
and amitriptyline gave an improvement on 
day 3 (NPRS 2-3/10). The patient fits post-
traumatic headache according to ICHD-3 
criteria. A secondary headache related to the 
trauma or injury (post-traumatic headache) 
is coded when a new headache develops for 
the first time in close temporal proximity to 
trauma or injury to the head and/or neck.

DISCUSSION
Post-traumatic headaches are defined by the 
most recent International Classification of 
Headache Disorders (ICHD-3) as a secondary 
headache with onset within seven days 
following trauma or injury, seven days after 
regaining consciousness, or seven days after 
regaining the ability to sense and report 
pain.15 However, this criteria has recently been 
contested, as some individuals may report 
symptoms between three months and one 
year following a shock or injury. The ICHD-
3 temporal criteria lack specific phenotypic 
diagnoses that would enable clinicians to 
treat and manage the various forms of PTHA.4 

Post-traumatic headaches are secondary 
headaches that develop after a traumatic 
brain injury. Mild to moderate symptoms like 
a tension-type headache may accompany 
a post-traumatic headache. Post-traumatic 
headaches may be intermittent or recurrent. 
If headaches remain for more than three 
months following a concussion, it is referred 
to as chronic post-traumatic headache.13

Persistent post-traumatic headaches and 
migraines are related to brain anatomy 
changes, possibly indicating distinct 
underlying pathophysiology. Compared to 
migraine patients, persons with persistent 
post-traumatic headaches have differences 
in regional volumes, cortical thickness, 
brain surface area, and brain curvature. The 
structures of the right lateral orbitofrontal 
lobe, left caudal middle frontal lobe, left 
superior frontal lobe, left precuneus, and right 
supramarginal gyrus varied between groups.12

People with tension-type CPTHA experience 
mild to moderate bilateral pain with pressing, 
tugging, and dull quality, worse by exertion, 

stress, and emotional strain. People with the 
migraine-type of CPTHA experience severe 
pounding, throbbing, and stabbing unilateral 
pain and are made worse by physical activity. 
Patients may also express sensitivity to loud 
noises or bright lights (photophobia and 
phonophobia). Less than one-third of CPTHA 
patients experience “mixed headaches,” 
which are symptoms of the various forms 
of headaches that overlap.4,5 It is coded as a 
secondary headache related to the trauma or 
injury (post-traumatic headache) when a new 
headache develops for the first time in close 
temporal proximity to trauma or injury to the 
head and/or neck. This still applies whether 
the newly developed headache resembles 
any of the primary headache diseases listed in 
Section 1 of ICHD-3.15 In this case report, the 
patient complains of mixed headaches for the 
first time related to head trauma. The patient 
complains of tension-type headaches and 
headaches resembling migraines. The patient 
fits the diagnosis criteria of post-traumatic 
headache. 

Most people get daily or weekly headaches, 
whereas a smaller percentage experience 
them only once a month or less frequently. 
Headaches were said to steadily worsen during 
the episodes, reach very high intensities (VAS 
or NPRS = 8–10), and be painful enough to 
prevent activities. People with CPTHA may 
also experience neck pain, described as a 
feeling of muscular spasm and tightness in the 
neck, particularly in the posterior area.2

There is still a lack of knowledge on the 
pathogenesis of post-traumatic headache 
(PTHA); several hypotheses include altered 
neurometabolic processes, poor descending 
regulation, and trigeminal sensory system 
activation with the probability of several 
overlapping pathways.6 Schwedt et al. 
showed that patients with PTHA had 
structural variations in cortical thickness 
and brain volume.14 Diffuse axonal damage 
after a brain injury may lead to structural 
remodeling of cortical and subcortical areas 
in the somatosensory and insular cortex, 
downregulating the neuromodulation of 
pain-modulating pathways.2

The hypothesis for the origin of PTHA centres 
on abnormalities in the neurometabolic 
system. Damage to cells caused by physical 
stress results in the uncontrolled release of 

ion-exchange neurotransmitters.3 Neuronal 
activity-induced metabolic stress (lactate 
and free radicals) causes axonal damage 
(secondary axotomy). Cortical spreading 
depression (CSD) is an electrical process 
during the migraine aura.7 In CSD, excessive 
glutamate and potassium release caused 
by cellular depolarization increases nerve 
excitability and activation of the trigeminal 
sensory system. CSD may contribute to PTHA 
by causing additional brain damage after 
brain injury.7 Due to neuroinflammation, the 
central nervous system (CNS) can become 
more excitable, causing CSD and activating 
the trigeminal sensory system. Due to 
overlapping communication pathways, 
nociceptive signals from upper cervical 
afferents can activate the trigeminal system. 
The convergence of cervical afferent and 
trigeminal nerve pathways supports the 
discovery that therapies for cervical neck pain 
generators can contribute to PTHA relief.4

Similar to other primary headaches, post-
traumatic headache is clinically diagnosed. 
Laboratory and routine imaging diagnostics 
are unnecessary and have limited clinical 
utility. A head CT scan without contrast may 
be performed to rule out acute cerebral 
hemorrhage, particularly in the elderly and 
patient with neurological deficit.8 Because this 
case is young and has no focal or generalized 
neurologic deficits, imaging tests are 
unnecessary.

Post-traumatic headaches are managed 
and treated using a multimodal approach, 
including oral medications, musculoskeletal 
manipulation and treatment, interventional 
techniques, and behavioral therapy; a 
multidisciplinary approach was the most 
effective in treating PTHA.9 Cognitive-
behavioral therapy (CBT), biofeedback, 
progressive muscle relaxation therapy, 
acupuncture, and physical therapy were 
investigated.9 Nonsteroidal anti-inflammatory 
drugs (NSAIDs), triptans, and intravenous 
antiemetics are used as acute therapeutic 
options.10 In preventive regimens, tricyclic 
antidepressants (TCAs), anticonvulsants, and 
gabapentin are all included. Most patients 
benefited from amitriptyline.16 Cushman 
et al. discovered that patients taking either 
gabapentin or amitriptyline improved 
compared to those who did not receive 
treatment.10
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ABSTRAK

Vaksinasi saat ini terbukti memiliki peranan penting dalam manajemen COVID-19, namun efek samping setelah vaksinasi harus terus diwaspadai. 
Seorang perempuan usia muda datang dengan anemia berat, sesak napas, dan jaundice yang kemudian terdiagnosis sebagai anemia hemolitik 
autoimun. Tiga hari sebelumnya pasien diberi dosis pertama vaksin COVID-19 dengan platform mRNA. Setelah pemberian steroid dan transfusi, 
keluhan membaik dan hemoglobin menjadi normal. Pemantauan efek samping autoimun pasca-vaksinasi harus dilakukan secara ketat.

Kata Kunci: Anemia hemolitik autoimun, COVID-19, vaksin mRNA.

ABSTRACT

Vaccination has an important role in COVID-19 management, however, clinicians should monitor its adverse effects. A young female was admitted 
to the emergency room with severe anemia, shortness of breath, and profound jaundice which was then diagnosed as autoimmune hemolytic 
anemia. Three days prior to the admission, she had her first dose of mRNA-based COVID-19 vaccine. After steroid administration and erythrocyte 
transfusion, her condition was better and her hemoglobin level was back to normal. An autoimmune condition triggered by vaccination should 
be closely monitored. Randhy Fazralimanda. Severe Autoimmune Hemolytic Anemia Following mRNA COVID-19 Vaccination.

Keywords: Autoimmune hemolytic anemia, COVID-19, mRNA vaccine.

PENDAHULUAN
Coronavirus disease 2019 (COVID-19) yang 
disebabkan oleh severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) telah 
menjadi pandemi selama lebih dari dua tahun.¹ 
Vaksinasi hingga saat ini memiliki peranan 
yang baik dan efektif untuk mencegah gejala 
berat, menurunkan angka admisi rumah sakit 
hingga menurunkan laju kematian akibat 
COVID-19.² Penggunaan darurat vaksin 
COVID-19 memerlukan kewaspadaan para 
praktisi kesehatan dalam mengenali efek 
samping yang belum diketahui atau jarang 
muncul.

Anemia hemolitik autoimun (autoimmune 
hemolytic anemia/AIHA) merupakan penyakit 
autoimun dengan karakteristik destruksi 
sel darah merah akibat adanya antibodi 
anti-eritrosit [imunoglobulin G (IgG) atau 
imunoglobulin M (IgM)] dengan atau tanpa 
disertai aktivasi komplemen. AIHA sendiri 
terbagi menjadi tipe hangat, tipe dingin, 

atau tipe campuran, tergantung suhu saat 
terjadinya hemolisis. Penyebab AIHA dapat 
idiopatik atau sekunder akibat infeksi, kelainan 
limfoproliferatif, penyakit autoimun sistemik, 
dan obat-obatan. Gejala bervariasi dari anemia 
ringan hingga dekompensasi berat.³,⁴

Kami melaporkan kasus AIHA dengan 
dekompensasi anemia berat setelah vaksinasi 
COVID-19 dengan platform mRNA.

KASUS
Seorang perempuan berusia 26 tahun datang 
ke Unit Gawat Darurat (UGD) dengan keluhan 
utama sesak napas, badan lemas, dan tampak 
pucat sejak 3 hari sebelum masuk rumah sakit. 
Selain itu, pasien mengeluh demam, mual, 
dan mata kuning. Pasien tidak memiliki riwayat 
penyakit apapun; pasien menerima vaksinasi 
COVID-19 dosis pertama berbasis messenger 
Ribonucleic Acid (mRNA) 3 hari sebelumnya.

Pada pemeriksaan fisik saat awal masuk, 

didapatkan kesadaran cenderung mengantuk, 
laju nadi 130 kali per menit, dan suhu 39,2ºC. 
Ditemukan konjungtiva mata pucat dan sklera 
ikterik. Pada pemeriksaan abdomen tidak 
didapatkan organomegali.

Pemeriksaan laboratorium saat di UGD 
mendapatkan kadar hemoglobin (Hb) 3,6 g/dL 
(referensi normal 12,0-14,0 g/dL), hematokrit 
4,9% (normal 35%-47%), leukosit 11.100 uL, 
dan trombosit 417.000 uL. Gambaran darah 
tepi menunjukkan autoaglutinasi eritrosit +2. 
Tes Coomb menunjukkan adanya antibodi 
irregular IgG (+3) dan faktor komplemen C3 
(+3) yang mensensitisasi eritrosit. Sel darah 
merah mengaglutinasi pada medium salin 
suhu 20ºC dan medium low ionic strength 
saline (LISS). Kadar lactate dehydrogenase 
(LDH) 783 U/L (normal <248 U/L) dan bilirubin 
indirek meningkat 1,83 mg/dL (normal <1 
mg/dL) dengan kadar bilirubin direk normal.

Diagnosis kerja adalah anemia hemolitik 
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limits. No abnormalities were found on physical 
examination; global or focal neurological 
deficits were not found. EEG showed no 
abnormalities. Laboratory examinations 
and head imaging were not indicated. A 
combination of paracetamol and ibuprofen, 
and amitriptyline gave an improvement on 
day 3 (NPRS 2-3/10). The patient fits post-
traumatic headache according to ICHD-3 
criteria. A secondary headache related to the 
trauma or injury (post-traumatic headache) 
is coded when a new headache develops for 
the first time in close temporal proximity to 
trauma or injury to the head and/or neck.

DISCUSSION
Post-traumatic headaches are defined by the 
most recent International Classification of 
Headache Disorders (ICHD-3) as a secondary 
headache with onset within seven days 
following trauma or injury, seven days after 
regaining consciousness, or seven days after 
regaining the ability to sense and report 
pain.15 However, this criteria has recently been 
contested, as some individuals may report 
symptoms between three months and one 
year following a shock or injury. The ICHD-
3 temporal criteria lack specific phenotypic 
diagnoses that would enable clinicians to 
treat and manage the various forms of PTHA.4 

Post-traumatic headaches are secondary 
headaches that develop after a traumatic 
brain injury. Mild to moderate symptoms like 
a tension-type headache may accompany 
a post-traumatic headache. Post-traumatic 
headaches may be intermittent or recurrent. 
If headaches remain for more than three 
months following a concussion, it is referred 
to as chronic post-traumatic headache.13

Persistent post-traumatic headaches and 
migraines are related to brain anatomy 
changes, possibly indicating distinct 
underlying pathophysiology. Compared to 
migraine patients, persons with persistent 
post-traumatic headaches have differences 
in regional volumes, cortical thickness, 
brain surface area, and brain curvature. The 
structures of the right lateral orbitofrontal 
lobe, left caudal middle frontal lobe, left 
superior frontal lobe, left precuneus, and right 
supramarginal gyrus varied between groups.12

People with tension-type CPTHA experience 
mild to moderate bilateral pain with pressing, 
tugging, and dull quality, worse by exertion, 

stress, and emotional strain. People with the 
migraine-type of CPTHA experience severe 
pounding, throbbing, and stabbing unilateral 
pain and are made worse by physical activity. 
Patients may also express sensitivity to loud 
noises or bright lights (photophobia and 
phonophobia). Less than one-third of CPTHA 
patients experience “mixed headaches,” 
which are symptoms of the various forms 
of headaches that overlap.4,5 It is coded as a 
secondary headache related to the trauma or 
injury (post-traumatic headache) when a new 
headache develops for the first time in close 
temporal proximity to trauma or injury to the 
head and/or neck. This still applies whether 
the newly developed headache resembles 
any of the primary headache diseases listed in 
Section 1 of ICHD-3.15 In this case report, the 
patient complains of mixed headaches for the 
first time related to head trauma. The patient 
complains of tension-type headaches and 
headaches resembling migraines. The patient 
fits the diagnosis criteria of post-traumatic 
headache. 

Most people get daily or weekly headaches, 
whereas a smaller percentage experience 
them only once a month or less frequently. 
Headaches were said to steadily worsen during 
the episodes, reach very high intensities (VAS 
or NPRS = 8–10), and be painful enough to 
prevent activities. People with CPTHA may 
also experience neck pain, described as a 
feeling of muscular spasm and tightness in the 
neck, particularly in the posterior area.2

There is still a lack of knowledge on the 
pathogenesis of post-traumatic headache 
(PTHA); several hypotheses include altered 
neurometabolic processes, poor descending 
regulation, and trigeminal sensory system 
activation with the probability of several 
overlapping pathways.6 Schwedt et al. 
showed that patients with PTHA had 
structural variations in cortical thickness 
and brain volume.14 Diffuse axonal damage 
after a brain injury may lead to structural 
remodeling of cortical and subcortical areas 
in the somatosensory and insular cortex, 
downregulating the neuromodulation of 
pain-modulating pathways.2

The hypothesis for the origin of PTHA centres 
on abnormalities in the neurometabolic 
system. Damage to cells caused by physical 
stress results in the uncontrolled release of 

ion-exchange neurotransmitters.3 Neuronal 
activity-induced metabolic stress (lactate 
and free radicals) causes axonal damage 
(secondary axotomy). Cortical spreading 
depression (CSD) is an electrical process 
during the migraine aura.7 In CSD, excessive 
glutamate and potassium release caused 
by cellular depolarization increases nerve 
excitability and activation of the trigeminal 
sensory system. CSD may contribute to PTHA 
by causing additional brain damage after 
brain injury.7 Due to neuroinflammation, the 
central nervous system (CNS) can become 
more excitable, causing CSD and activating 
the trigeminal sensory system. Due to 
overlapping communication pathways, 
nociceptive signals from upper cervical 
afferents can activate the trigeminal system. 
The convergence of cervical afferent and 
trigeminal nerve pathways supports the 
discovery that therapies for cervical neck pain 
generators can contribute to PTHA relief.4

Similar to other primary headaches, post-
traumatic headache is clinically diagnosed. 
Laboratory and routine imaging diagnostics 
are unnecessary and have limited clinical 
utility. A head CT scan without contrast may 
be performed to rule out acute cerebral 
hemorrhage, particularly in the elderly and 
patient with neurological deficit.8 Because this 
case is young and has no focal or generalized 
neurologic deficits, imaging tests are 
unnecessary.

Post-traumatic headaches are managed 
and treated using a multimodal approach, 
including oral medications, musculoskeletal 
manipulation and treatment, interventional 
techniques, and behavioral therapy; a 
multidisciplinary approach was the most 
effective in treating PTHA.9 Cognitive-
behavioral therapy (CBT), biofeedback, 
progressive muscle relaxation therapy, 
acupuncture, and physical therapy were 
investigated.9 Nonsteroidal anti-inflammatory 
drugs (NSAIDs), triptans, and intravenous 
antiemetics are used as acute therapeutic 
options.10 In preventive regimens, tricyclic 
antidepressants (TCAs), anticonvulsants, and 
gabapentin are all included. Most patients 
benefited from amitriptyline.16 Cushman 
et al. discovered that patients taking either 
gabapentin or amitriptyline improved 
compared to those who did not receive 
treatment.10
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ABSTRACT

Introduction: A subsequent headache within seven days of a head injury (or after regaining consciousness after the head trauma)is referred to 
as a post-traumatic headache (PTHA); it is referred to as chronic or chronic post-traumatic headache (CPTHA) if it lasts longer than three months 
after the injury. Case : A 17-year-old male with headache since 3 months ago, 3 days after suffered a blow to his left head from falling from a 
chair. At that time, the patient fainted for about 15 minutes but had no complaints after regained consciousness. Pain is felt on the left side of 
the head, throbbing, mild-moderate intensity, and feels heavier with a loud sound or a too-bright light. Discussion: Post-traumatic headache is 
clinically diagnosed. Laboratory and routine diagnostic imaging studies are unnecessary and have minimal clinical utility. Conclusion: Chronic 
post-traumatic headaches often occur, especially after minimally traumatic brain injury. The clinical picture is variable and may be similar to 
tension-type headaches and/or migraines.

Keywords: Migraine, post-traumatic headache, tension-type headache.

ABSTRAK

Pendahuluan: Nyeri kepala dalam tujuh hari setelah cedera kepala atau setelah sadar kembali dari trauma kepala disebut nyeri kepala pasca-
trauma (post-traumatic headache/PTHA); disebut sakit kepala pasca-trauma kronis atau kronis (CPTHA) jika berlangsung lebih dari tiga bulan 
setelah cedera. Kasus: Seorang laki-laki berusia 17 tahun dengan keluhan nyeri kepala sejak 3 bulan, 3 hari setelah kepala kiri terbentur karena 
jatuh dari kursi. Saat itu, pasien pingsan sekitar 15 menit, tidak ada keluhan setelah sadar. Nyeri dirasakan di sisi kiri kepala, berdenyut, intensitas 
ringan-sedang, terasa lebih berat jika ada suara keras atau cahaya terlalu terang. Diskusi: Nyeri kepala pasca-trauma didiagnosis secara klinis. 
Laboratorium dan studi pencitraan diagnostik rutin tidak diperlukan dan memiliki utilitas klinis minimal. Simpulan: Nyeri kepala pasca-trauma 
kronis sering terjadi, terutama setelah cedera otak traumatis minimal. Gambaran klinisnya bervariasi dan dapat mirip nyeri kepala tipe tegang 
dan/atau migrain. Eric Hartono Tedyanto, I Made Oka Adnyana, I Putu Eka Widyadharma. Sakit Kepala Tipe Tegang dan Migrain sebagai 
Manifestasi dari Sakit Kepala Kronis Pasca-Trauma.

Kata kunci: Migrain, sakit kepala pasca-trauma, sakit kepala tipe tegang.

INTRODUCTION
Patients with brain injuries may experience 
chronic pain due to various causes; its 
prevalence rates range from 10 to 95%.1 A 
subsequent headache within seven days 
of a head injury is referred to as a post-
traumatic headache (PTHA) (or after regaining 
consciousness after the head trauma). If a 
post-traumatic headache lasts longer than 
three months after the injury, it is referred to as 
a chronic post-traumatic headache (CPTHA).2 
CPTHA is probably the most prevalent 
type of pain following mild brain damage, 
but its cause and course of treatment are 
yet unknown.3 Clinical characteristics and 
neurological examination are the keys to 

diagnosing CPTHA.3

CASE
A 17-year-old male with headaches for three 
months, three days after a traumatic injury to 
his left head from falling from a chair, fainted for 
about 15 minutes; he regained consciousness 
with no complaints of a headache. Headache 
is on the left side of the head, throbbing, with 
mild-moderate intensity, and aggravated by 
loud sound or too-bright light; it is felt almost 
every day, approximately 10 times daily, and 
lasts about 5-10 minutes and interferes with 
his daily activities.

The headache increases with his daily activity 

with numeric pain rating scale (NPRS 3-4/10) 
and decreases after rests with NPRS 1/10. The 
patient also reported nausea and vomiting. 
A flash of white light was once reported 
before the headache. Persistent tension and 
pulling pain are also felt in the neck and 
back of the head. Paracetamol did not give 
any improvement. The patient denied any 
symptoms of double or blurred vision, half-
body weakness, tingling sensation, slurred 
speech, impaired walking, convulsions, 
projectile vomiting, and weight loss. The 
patient denied fainting, forgetfulness, anxiety, 
or depression.

The patient’s vital signs were within normal 
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autoimun. Diberikan terapi methylprednisolone 
500 mg/hari selama 3 hari kemudian dosis 
diturunkan bertahap. Dekompensasi berat 
anemia diatasi dengan transfusi emergensi 
750 mL eritrosit secara bertahap dengan 
premedikasi dexamethasone 5 mg dan 
pemantauan ketat. Setelah 3 hari, pasien 
menunjukkan respons klinis yang baik. Hb 
meningkat menjadi 5,8 g/dL dan klinis tanpa 
keluhan. Pengobatan dilanjutkan rawat jalan 
dengan methylprednisolone 1 mg/kg/hari 
kemudian diturunkan bertahap. Tiga minggu 
setelah pulang dari rumah sakit, pasien kontrol 
ke poliklinik dan didapatkan kadar Hb 12,2 g/
dL tanpa keluhan (Gambar).

DISKUSI
Penegakan diagnosis AIHA pada kasus ini 
berdasarkan gejala klinis berupa badan 
lemas, pucat, dan sesak napas yang disertai 
konjungtiva anemis serta sklera ikterik. 
Selain itu, kadar Hb 3,6 gr/dL, peningkatan 
LDH dan bilirubin indirek, serta tes Coombs 
menunjukkan antibodi IgG disertai aktivasi 
komplemen C3. Sebelum menerima vaksin 
COVID-19 dengan platform mRNA, pasien 
tidak merasakan gejala apapun, tidak memiliki 
riwayat penyakit tertentu, serta tidak sedang 
mengonsumsi obat. Setelah terapi steroid, 
klinis pasien membaik, keluhan berkurang, 
dan kadar Hb menjadi normal. Dapat diduga 
AIHA tercetus sebagai efek vaksinasi mRNA.

Ada beberapa laporan kasus kejadian AIHA 
setelah administrasi vaksin COVID-19.⁵ ⁷ Gejala 
muncul 3 dan 5 hari setelah suntikan vaksin 
mRNA. Gejala dan parameter laboratorium 
kemudian membaik setelah terapi steroid.⁵ 
Murdych melaporkan satu kasus AIHA usia 
lanjut setelah 19 hari vaksinasi mRNA.⁷

Sampai saat ini mekanisme tercetusnya 
hemolisis autoimun setelah administrasi 
vaksin COVID-19 belum jelas. Sebuah teori 
menyatakan aktivasi imun akibat vaksin 
disebabkan oleh kesamaan molekul, 
penyebaran epitop, dan aktivasi poliklonal.⁸ 
Respons imun inang yang berlebihan 
terhadap komponen vaksin tetap dianggap 
sebagai jalur pencetus utama destruksi 
eritrosit.⁷

Pada kasus ini tidak dilakukan pemeriksaan 
tambahan untuk menyingkirkan penyebab 
AIHA lain karena keterbatasan fasilitas, 
seperti autoimun (lupus eritematosus 
sistemik), penyakit limfoproliferatif, infeksi 
human immunode�ciency virus (HIV), infeksi 
Mycoplasma dan mononukleosis. Dugaan 
hubungan antara pemberian vaksin mRNA 

dan kejadian AIHA berdasarkan atas perjalanan 
waktu munculnya gejala klinis. Pembuktian 
hubungan yang jelas di antara keduanya 
memerlukan studi lebih lanjut.

SIMPULAN
Vaksinasi saat ini menjadi metode yang 
sangat efektif untuk mencegah morbiditas 
dan mortalitas akibat COVID-19. Di sisi lain, 
efek samping yang mungkin muncul dapat 
berat dan perlu mendapat perhatian khusus. 
Walaupun belum dapat membuktikan 
hubungan kausatif, sebagai klinisi seyogyanya 
mewaspadai efek samping anemia hemolitik 
autoimun berat setelah pemberian vaksin 
mRNA dengan anamnesis dan pemeriksaan 
fisik adekuat, serta pemeriksaan laboratorium 
yang mendukung.

DAFTAR PUSTAKA

1. World Health Organization. Coronavirus disease (COVID-19) pandemic [Internet]. 2021. Available from: https://www.who.int/emergencies/diseases/novel- 
 coronavirus-2019

2. Medicines and Healthcare products Regulatory Agency United Kingdom. Coronavirus vaccine - weekly summary of Yellow Card reporting [Internet]. 2021. Available  
 from: https://www.gov.uk/government/ publications/coronavirus-covid-19-vaccine-adverse-reactions/coronavirus-vaccine-summary-of-yellow- card-reporting

3. Hill A, Hill QA. Autoimmune hemolytic anemia. Hematology 2018. American Society of Hematology; 2018 .p. 382-9

4. Barcellini W. New insights in the pathogenesis of autoimmune hemolytic anemia. Transfus Med Hemotherapy 2015;42(5):287–93.

5. Gaignard ME, Lieberherr S, Schoenenberger A, Benz R. Autoimmune hematologic disorders in two patients after mRNA COVID-19 vaccine. HemaSphere [Internet].  
 2021 Aug. Available from: https://journals.lww.com/10.1097/HS9.0000000000000618

6. Gadi SR V, Brunker PAR, Al-Samkari H, Sykes DB, Saff RR, Lo J, et al. Severe autoimmune hemolytic anemia following receipt of SARS-CoV-2 mRNA vaccine. Transfusion  
 [Internet]. 2021. Available from: http://www.ncbi.nlm.nih.gov/pubmed/34549821

7. Murdych TM. A case of severe autoimmune hemolytic anemia after a receipt of a first dose of SARS- CoV-2 vaccine. Int J Lab Hematol. 2022 Feb;44(1):e10-2.

8. David P, Shoenfeld Y. ITP following vaccination. Int J Infect Dis. 2020;99:243–4.

Gambar. Data perkembangan hemoglobin (g/dL) pasien.


