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Introduction

Abstract

This case report highlights the occurrence of Aplastic Anemia (AA)
and Guillain-Barre Syndrome (GBS) following COVID-19 mRNA vaccina-
tion. After receiving the Pfizer-BioNTech mRNA vaccine, a 40-year-old
man reported with continuous vomiting, epistaxis, and other related
symptoms. A bone marrow sample and diagnostic studies both indicat-
ed severe aplastic anemia. The patient also experienced the onset of
Acute Motor Sensory Axonal Neuropathy (AMSAN), a GBS variation. In
addition to the lack of other known causes, the temporal link between
vaccination and the development of both illnesses raises the possibil-
ity of a correlation. In order to better understand any potential cor-
relations between uncommon adverse events following COVID-19 vac-
cines and autoimmune illnesses, this case highlights the significance of
monitoring and reporting these events. Additional study is required to
examine these connections on a bigger scale and assess risk factors.
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known as acute idiopathic polyneuritis, acute idiopathic poly-
radiculoneuritis, or Landry’s ascending paralysis, is an auto-

The World Health Organization (WHO) labeled the recent
“Covid-19” coronavirus epidemic a pandemic in March 2020
after it significantly harmed the world’s health and financial re-
sources. Therefore, creating urgent vaccines has become essen-
tial to reducing such a burden. Although COVID-19 vaccinations
have a high safety score and reported efficacy, their potential
link to uncommon adverse effects is still being investigated.
There have been numerous reported Adverse Events Following
Immunization (“AEFIs”) using COVID vaccinations.

One of the first adverse reactions to the COVID-19 vaccine
that affects the nervous system is the unusual neurological ill-
ness known as Guillain-Barre Syndrome (GBS) [1]. GBS, also

immune disease that affects between 1.1 and 1.8 people per
100,000 years. After age 50, the incidence rises to between 1.7
and 3.3 people per 100,000 annually [2].

In Europe and the United States, the incidence of acquired
Aplastic Anemia (AA), a rare Bone Marrow Failure (BMF) iliness,
is 2-3 cases per million people per year, while it is greater in East
Asia [3]. Autoantibodies play a role as immunological factors in
the development of AA in addition to T cells and cytokines [4].

Case presentation

A 40-year-old male presented to the medical outpatient de-
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partment with a complaint of persistent vomiting for 15 days
and a recent onset of epistaxis lasting for 2 days. The vomit-
ing started suddenly and occurred 1-2 times per day, with each
episode producing approximately half a cup of undigested food
particles. The vomiting episodes were associated with food in-
take. The vomitus did not contain blood but had a foul odor
and appeared yellowish. The patient also reported abdominal
pain, headache, and intermittent undocumented fever spikes
occurring 2-3 times per day. Furthermore, there was a history
of weight loss and anorexia.

Two days before the presentation, the patient experienced a
spontaneous nosebleed following an episode of vomiting. The
nosebleed resolved spontaneously with pressure application.
A total of four episodes had occurred before the patient vis-
ited the outpatient department. Additionally, the patient had
received a booster dose of the Pfizer-BioNTech mRNA vaccine
18 days before the presentation. During the general physical ex-
amination, signs indicative of anemia were observed in the pa-
tient. No remarkable findings were noted in the gastrointestinal
system, and the initial assessments of the respiratory and car-
diovascular systems were unremarkable. Initial investigations
showed abnormal results on complete blood count, including
a white cell count of 1.4x10%/uL, platelet count of 15x103/uL,
and hemoglobin level of 10.5 g/dL. A Pancytopenia workup was
initiated based on these findings. Serological tests for hepatitis
B, hepatitis C, and Human Immunodeficiency Virus (HIV) were
negative. Tests for Epstein-Barr Virus (EBV), Cytomegalovirus
(CMV), and dengue virus were also negative. Vitamin B12 and
folic acid levels were within the normal range (910 pg/ml and
7.6 ng/ml, respectively). Additional tests, such as complete
blood count with peripheral smear, Liver Function Tests (LFTs),
and Renal Function Tests (RFTs), were performed and the re-
sults are provided in Table 1. A bone marrow biopsy confirmed
the diagnosis of aplastic anemia, as shown in Figure 1.

Based on the patient’s history, physical examination, and in-
vestigations, a diagnosis of aplastic anemia was established. Ac-
cording to the modified Camitta criteria, the final diagnosis was
severe aplastic anemia. No other potential causes were identi-
fied for the aplastic anemia, except for the recent vaccination
against SARS-CoV-2.
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Figure 1: Bone marrow biopsy showing typical features of aplastic

\\anemia. j
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Table 1: Blood workup of patient showing various derange-
ments.

Hemogram

WBC count 14

4-11x10°/L

Total RBC 3.68 3.8-5.2 x10%%/I

Hemoglobin ‘ 10.5 ‘ 13-18 (g/ dL)
HCT 30.9 35-46%
MCV ‘ 84 ‘ 77-95 fl
Hemogram ‘
MCH 27.7 26-32 (pg)
MCHC ‘ 33 ‘ 32-36 (g/dL)
Platelets 15
150-400x10°/L
Neutrophils ‘ 28 ‘ 40-80%

Lymphocytes 2 20-40%

Reticulocyt e s ‘ 0.1% ‘ 0.2-2%
Renal Function Tests
Urea ‘ 55 ‘ Oct-50 mg/ dI
Serum Creatinine 1.2 0.5-0.9 mg/dI
Liver Functi on Tests ‘ ‘
Bilirubin total 0.7 0.3-1.2 mg/ dI
Total protein ‘ 5.6 ‘ 5.7-8.2g/dl
Albumin 3.1 3.2-4.8 g/d|
ALT ‘ 252 ‘ Up to 40 U/L
AST 142 Up to 40 U/L
ALP ‘ 56 ‘ 40-120 U/ L

Serum Electrolytes

Sodium ‘ 133 ‘ 135-145 mmol/L

Hemogram ‘

Potassium 4.18 3.5-5 mmol/L

Chloride ‘ 103 ‘ 98-107 mmol/L

Calcium 8.3 8.5-10.5 mg/dl

WBC Count: White Blood Cells Count, RBC: Red Blood Cells, HCT:
Hematocrit, MCV: Mean Corpuscular Volume, MCH: Mean Corpuscu-
lar Hemoglobin, MCHC: Mean Corpuscular Hemoglobin Concentration,
ALT: Alanine Transaminase, AST: Aspartate Aminotransferase, ALP: Al-
kaline Phosphatase, ESR: Erythrocyte Sedimentation Rate.

On the seventh day of admission, the patient reported
weakness and numbness in all four limbs. Upon examination
of the motor system, generalized hypotonia and areflexia was
observed in all limbs. The motor weakness was bilaterally sym-
metrical, more pronounced in the lower limbs (grade 1/5) com-
pared to the upper limbs (grade 4/5). Sensory examination re-
vealed bilateral paresthesia in the lower limbs, with no facial
weakness or dysphagia.

Nerve conduction studies conducted at the time of presenta-
tion showed evidence of axonal sensorimotor polyradiculoneu-
ropathy, characterized by weak F waves (Table 2).

Electromyography (EMG) performed at rest revealed signifi-
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<Tab|e 2: Nerve conduction studies of lower limbs (A) and upper limbs (B).

)

A. Motor Nerve Conduction Studies (NCS)

F-Wave Latency (ms)

Latency (ms)

Amplitude (nVv)

Conduction
velocity (m/s)

A. Motor Nerve Conduction Studies (NCS)

F-Wave Latency (ms)

Latency (ms)

Amplitude (uVv)

Right Perone al ‘ Distal 40 (<56) 5.5 (<6.5) 0.8 (22) 44 (44)
Proximal 14 (<6.7) 1.6 (25)
Left Perone al ‘ Distal ‘ 50 (<56) ‘ 3.9 (<6.5) 1.4 (>2) ‘ 47 (44)
Proximal 14.4 (<6.7) 0.6 (=5)
Right Tibial ‘ Distal ‘ ‘ 5.0 (<6.3) 5.2(23) ‘ 46 (41)
Proximal 15.6 (<5.8) 1.9 (>4)
LeftTibial | Distal | | 5.4 (<6.3) 6.5 (23) a9
Proximal 13 (<5.8) 5.2 (>4)
Sensory NCS
Right Sural 3.5 (<4.4) 4.1 (26) 40 (240)
Left Sural ‘ ‘ 3.9 (<4.4) 3.1(26) 40 (240)
B. Nerve Conduction Studies (NCS) Lat en cy (ms) Amplitude (V) Conduction velocity (m/s)
Right median ‘ Distal 4.1 (<4.4) 4.2 (>4) 50 (249)
Proximal 8.8 (<4.4) 5.0 (>4)
Right Ulnar ‘ Distal 3.1(<3.3) ‘ 8.1(=6) ‘ 59 (249)
Proximal 7.6 (<4.5) 7.9 (27)
Left Median ‘ Distal ‘ 3.6 (<4.4) ‘ 4.2 (24) ‘ 60 (249)
Proximal 8.4 (<4.4) 3.8 (>4)
Conduction

velocity (m/s)

Right Perone al Distal 40 (<56) 5.5 (<6.5) 0.8 (>2) 44 (44)
Proximal 14 (<6.7) 1.6 (25)
Left Perone al Distal 50 (<56) 3.9 (<6.5) 1.4 (>2) 47 (44)

Proximal 14.4 (<6.7) 0.6 (25)

Sensory NCS

Right Medain 2.0 (<3.5) 25 (220) 60 (>50)

Right Ulnar 1.9(<3.0)

26 (217) 55 (250)

Left Median 1.9 (£3.5) 24 (>20) 63 (>50)

cant denervation potentials. Neurophysiological investigations
indicated modest amplitude motor and sensory responses in
the lower limb, with no changes in velocity. Analysis of Cere-
brospinal Fluid (CSF) aspiration showed a notable presence of
albumin-cytologic dissociation. Based on the Brighton criteria,
all these findings were consistent with acute motor sensory ax-
onal neuropathy (AMSAN), a variant of Guillain-Barré Syndrome
(GBS).

Based on the symptoms and investigations, a diagnosis of
Guillain-Barre Syndrome (GBS) was made, with no other iden-
tified causative agents. Serological tests were conducted to
rule out infectious agents such as Mycoplasma pneumoniae
and varicella-zoster virus. The recent vaccination was the only
factor that could be potentially associated with GBS, given the
temporal relationship. It is worth noting that the occurrence of
two rare autoimmune phenomena in a single patient following
vaccination is not extensively documented in the literature.

The treatment approach for aplastic anemia involved sup-
portive measures, blood transfusions, immunosuppressants,
and stimulating factors. For the GBS, the patient was promptly

transferred to the Intensive Care Unit (ICU). Fortunately, me-
chanical ventilation was not required, and Intravenous Immu-
noglobulins (IVIG) at a dose of 0.4 g/kg daily for 5 days were
initiated. The patient responded positively to this treatment
regimen and showed significant improvement. The patient was
advised to undergo physiotherapy and to follow up after dis-
charge. The patient visited the outpatient department once and
demonstrated significant improvement in motor function, but
unfortunately, they defaulted on further follow-up visits.

Discussion

According to reports, COVID-19 infections or vaccinations
have been linked to the development of several autoimmune
diseases. However, no standardized system has been estab-
lished to assess the connections between vaccinations and the
occurrence of autoimmune disorders.

Various vaccines are currently available, employing different
mechanisms, such as modified mRNA vaccines, vector-based
vaccines, inactivated COVID-19 viral vaccines, and vaccines uti-
lizing recombinant protein components.
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The onset of autoimmune disease following vaccination is
rare. Only six documented cases of acquired Aplastic Anemia
(AA) after vaccination have been reported [5]. It is not consid-
ered a common side effect of vaccination. Gathering data on
adverse events related to SARS-CoV-2 mRNA vaccines is es-
sential due to their unique mode of action. Post-vaccination,
autoimmune diseases like autoimmune hepatitis, type 1 diabe-
tes, immune thrombocytopenia, acquired hemophilia, and AA
following COVID-19 infection have been reported. In our case,
extensive investigations ruled out other causes and temporal
associations linked AA to vaccination.

Epitope mimicry plays a key role in immune reactions [6].
Vaccine-induced antibodies have been suggested to share struc-
tural similarities with autoantibodies [7]. Extensive evidence
supports the immune-mediated nature of Aplastic Anemia (AA),
as shown by the success of immunosuppressive therapy. AA
pathogenesis involves autoantibodies, T cells, and cytokines, al-
though the exact role of autoantibodies in AA remains unclear.
Allogeneic Hematopoietic Stem Cell Transplantation (HSCT)
involves replacing the recipient’s hematopoietic and immune
systems with those of the donor. Comparing vaccine antibody
titers before and after allogeneic HSCT can help elucidate the
pathophysiology of vaccine-associated autoimmune diseases.

To understand the connection between COVID-19 vaccina-
tion and the development of Aplastic Anemia (AA), it is crucial
to investigate autoantibodies against stem cells, assess the im-
portance of molecular mimicry between antigens encoded by
MRNA vaccines and stem cells, and study the dynamics of T-cell
subsets after vaccination [5].

Guillain-Barré Syndrome (GBS) is a common cause of acute
flaccid paralysis characterized by acute inflammatory polyra-
diculoneuropathy. It presents with varying degrees of weak-
ness, sensory abnormalities, and autonomic dysfunction. In
two-thirds of patients, GBS is preceded by an upper respiratory
or gastrointestinal infection. Notably, GBS cases have been re-
ported following severe COVID-19 infection and vaccination.
Several immunizations, including messenger RNA vaccines,
adenovirus-vectored COVID-19 vaccines, and inactivated CO-
VID-19 vaccines, have been associated with transient episodes
of GBS [8]. The exact etiopathogenesis of GBS remains uncer-
tain, but widely accepted theories involve molecular mimicry
and immune- mediated mechanisms, such as the production of
antiganglioside antibodies and complement activation [9].

In summary, the SARS-CoV-2 mRNA vaccination may have
contributed to AA in this case. Further analysis is needed to
investigate the association between AA and SARS-CoV-2 vacci-
nations in larger populations. Comprehensive epidemiological
studies on the link between GBS and COVID-19 vaccination are
lacking. However, reporting these rare adverse events promptly
allows for timely identification and management of GBS cases
and provides an opportunity for researchers to examine poten-
tial connections between AA, GBS, and COVID-19 vaccination.

Conclusion

It is essential to differentiate between autoimmune dis-
eases and autoimmunity. Autoimmunity is a characteristic of
a healthy and functioning immune system. In light of the CO-
VID-19 vaccination, there appears to be a slightly increased risk
of developing autoimmune diseases. The features of Guillain-
Barre Syndrome (GBS) following vaccination are consistent with
those seen before the COVID-19 era.

Future research should focus on examining the relationship
between the timing of immunization and the onset of GBS and
autoimmune illnesses, particularly in patients who have re-
ceived mRNA vaccines. Additionally, it is important to conduct
further epidemiological studies to assess the prevalence of
autoimmune diseases following COVID-19 infection and SARS-
CoV-2 vaccination. Preliminary research suggests that viral vec-
tor-based vaccines may pose a higher risk compared to other
vaccine types. As more individuals receive vaccinations, it is
hoped that reliable information regarding the actual incidence
and risk factors associated with these conditions will become
available.
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