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For patients with autoimmune diseases, vaccination is controversial. The use of
vaccination in patients with autoimmune diseases is controversial. There are many
reports of secondary thrombotic thrombocytopenic purpura cases after various
vaccinations. Thrombotic thrombocytopenic purpura is a rare thrombotic
microangiopathy characterized by microvascular pathological hemolytic anemia, severe
thrombocytopenia, and ischemic organ damage with a very high fatality rate. We report a
case of thrombotic thrombocytopenic purpura in a patient with systemic lupus
erythematosus after rabies vaccination. She developed gastrointestinal bleeding nearly
a month after the vaccination. Laboratory tests confirmed a severe deficiency of
ADAMTS13 and the presence of ADAMTS13 autoantibodies. Through early
identification of thrombotic thrombocytopenic purpura, immunosuppressive therapy,
and plasma exchange treatment, the patient was saved from danger. This case
suggests that attenuated vaccines may also have unexpected adverse effects in
patients with long-term use of immunosuppressive drugs and autoimmune diseases.
To our knowledge, this is the first case report of thrombotic thrombocytopenic purpura in
a patient with systemic lupus erythematosus secondary to rabies vaccination.
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INTRODUCTION

In general, vaccination is safe and the benefits far outweigh the
risks. However, even in healthy people, adverse reactions may
occur after vaccination, such as reactive arthritis, immune
thrombocytopenia, and Guillain–Barre syndrome (1). The
human rabies vaccines currently approved for marketing in
China include Vero cell purified vaccine, HDCV, hamster
kidney primary cell purified vaccine, and primary chicken
embryo cell purified vaccine. The World Health Organization
(WHO)-recommended vaccination schedule is the “5-shot
method” after exposure, that is, one injection each at 0, 3, 7, 14,
and 28 days after exposure. In particular, it is recommended that
patients receiving immunosuppressive therapy (including
antimalarial drugs) should be given a double dose of the first
injection. Although many studies have confirmed the safety of
rabies vaccines, adverse reaction is still common, including
injection site pain, headache, nausea, allergies, fever, and fatigue
(2). Thrombotic thrombocytopenic purpura (TTP) is a rare
vaccine-related adverse reaction. As of 2021, we searched the
Centers for Disease Control and Prevention (CDC)WONDER for
data on adverse reaction of rabies vaccines, and found that
thrombocytopenia accounted for 0.17%, and thrombocytopenic
purpura accounted for 0.02% [Vaccine Adverse Event Reporting
System (VAERS) using CDC WONDER Online Database;
available from https://wonder.cdc.gov/vaers.html]. To our
knowledge, only one case of rabies vaccine-related TTP was
reported in 2014 in a 28-year-old healthy man (3), and this case
study was the first to report a systemic lupus erythematosus (SLE)
patient who was diagnosed with TTP after rabies vaccination.
Interestingly, this patient is using immunosuppressive therapy
regularly and is in stable condition.
CASE PRESENTATION

A 49-year-old woman was diagnosed with systemic lupus
erythematosus and lupus nephritis [focal proliferative
erythematosus nephritis with thickening of glomerular basement
membrane, III (A+) + V type]; the condition was stabilized after
treatment with methylprednisolone, cyclophosphamide
(accumulated 7.2 g), hydroxychloroquine, and so on. The dosage
of immunosuppressive agents was standardized and adjusted. Due
to stable disease control, hormones were discontinued from
January 2018. At the same time, hydroxychloroquine 0.1 g bid
and methotrexate 10 mg qw were given for long-term
maintenance treatment. From May 2020, she was given
mycophenolate mofetil 0.25 mg bid and hydroxychloroquine 0.2
g bid, and regular outpatient follow-ups. On April 1, 2021, the
patient was followed up and laboratory indices were detected—
hemoglobin (HB) was 123 g/L, platelets (PLT) were 150×109/L,
white blood cells were 4.53×109/L, urine protein and urine occult
blood were all negative, and complement C3 and C4 were normal.
The results of the examination showed that the lupus condition
was stable. After the fourth vaccination, the patient developed
dizziness and fatigue. On May 10, 2021, the patient began to pass
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black stool and came to the hospital again onMay 13. At that time,
the patient had no symptoms of lupus activity such as fever, new
skin rash, oral ulcers, and obvious hair loss, and her blood pressure
was under control recently. Questioning the patient’s medical
history, the patient was scratched by a cat on her left foot on
March 28, and was vaccinated with a freeze-dried human rabies
vaccine (Ningbo Rongan Biological Manufacturing Co., Ltd., drug
batch number: National Medicine Standard S20073014) onMarch
28, April 4, April 6, and April 12, a total of 4 times.

On admission, the patient’s physical examination showed stable
vital signs, anemia, yellow sclera, mild upper abdomen tenderness,
subcutaneous bleeding spots and ecchymosis on the limbs, and no
obvious abnormalities in the other systemic examinations.
Laboratory examination revealed that hemoglobin 46 g/L, platelets
4×109/L, white blood cells 3.65×109/L, reticulocyte count 11.62%,
stool OB (+), urine protein (3+), urine occult blood (4+), D-Dimer
2.99 mg/L, and coagulation function were normal; creatinine 39.2
mmol/L, aspartate aminotransferase (AST) 58U/L, urea, albumin
(ALB), and alanine aminotransferase (ALT) were normal; total
bilirubin 43.7 mmol/L, indirect bilirubin 30.3 mmol/L, direct
bilirubin 13.4 mmol/L, lactate dehydrogenase (LDH) 1,166 U/L;
Coombs test (-); Broken red blood cells can indeed be seen on
peripheral blood smears; ANA 1:640 granular type, lupus
anticoagulant, and anticardiolipin antibody antibodies were
negative; complement C3, C4, and anti-dsDNA were normal; G-
6-PD was normal; bone marrow smear showed active bone marrow
hyperplasia, no obvious compensatory hyperplasia, and
thrombocytopenia in the erythroid (Figure 1); no paroxysmal
nocturnal hemoglobinuria (PNH) clones were detected in the
bone marrow, and no immunophenotypic abnormalities related
to acute leukemia and high-risk MDS were detected; infection-
related tests were negative. She was initially diagnosed with rabies
vaccination-related thrombotic thrombocytopenic purpura based
on clinical manifestations and examinations, ruling out other
possible causative factors. On the 7th day of admission, the result
of ADAMTS13 autoantibodies (ELISA assay) were 0.84%, and
ADAMTS13 inhibitory autoantibodies were positive, confirming
our diagnosis (Figure 2).

On the first day of admission, the patient received 1.5 U red
blood cell (RBC) and immunoglobulin therapy (10 g per day for
3 days). On the second day, the patient received 2 U RBC and
started receiving high-dose methylprednisolone (MP) therapy
(500 mg per day for 3 days, then 200 mg per day for 5 days),
followed by methylprednisolone 80 mg/day, and changed to 40
mg after 6 days; On the third day of admission, the patient
received 2 U of PLT. On the fifth day of admission, the patient
received 1.5 U RBC again, and plasma exchange treatment was
initiated at the same time [a total of 3 times, on the fifth day, the
seventh day, and the tenth day; each time about 1,500–2,000 ml
type O RhD(+) plasma with the treatment mode of single
filtration plasmapheresis for a duration of nearly 4 h]. On the
eleventh day of admission, hemoglobin (77 g/L) and platelets
(57×109/L) were both higher than before, while total bilirubin
(13.9 mmol/L) and indirect bilirubin (7.1 mmol/L), direct
bilirubin (6.8 mmol/L), and LDH (264 U/L) were all lower than
before. On the fourteenth day of admission, hemoglobin had
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https://wonder.cdc.gov/vaers.html
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


Cui et al. TTP, SLE and Rabies Vaccination
risen to 88 g/L, and platelets had returned to normal. The patient
was treated with methylprednisolone 40 mg qd and cyclosporine
75 mg bid when she was discharged, and the dose of
methylprednisolone was reduced regularly. The above
treatment process is shown in Figure 3. During follow-up in
the past month, the patient’s platelets remained stable and
hemoglobin returned to baseline 123 g/L. After a month, the
ADAMTS13 autoantibodies rose to 67.14%, and the ADAMTS13
inhibitory autoantibodies were negative (Figure 4).
DISCUSSION

Thrombotic thrombocytopenic purpura is a rare life-threatening
thrombotic microangiopathy characterized by microvascular
pathological hemolytic anemia, severe thrombocytopenia, and
ischemic organ damage, which can lead to multiple organ failure
Frontiers in Immunology | www.frontiersin.org 3
and ultimately lead to death with missed diagnosis and
untimely treatment.

The lack of ADAMTS13 plays a crucial role in the pathogenesis
of thrombotic thrombocytopenic purpura. TTP can be diagnosed
when the activity of ADAMTS13 is less than 10% (4). According
to the lack of mechanism of ADAMTS13, TTP is divided into
congenital and acquired. Congenital TTP is due to persistent
ADAMTS13 deficiency caused by biallelic ADAMTS13 gene,
while acquired TTP is due to ADAMTS13 deficiency mediated
by autoantibodies (5). In our case, the ADAMTS13 activity of the
patient is significantly decreased and the autoantibody is positive.
After treatment, the ADAMTS13 activity can be restored to
normal and the autoantibody turned negative, showing that it is
an acquired TTP.

Although most cases are idiopathic, there may be different
triggers, such as bacterial or viral infection (such as HIV
infection), immune disease, malignant tumor, pregnancy, and
FIGURE 1 | Patient’s bone marrow smear. (Hyperplasia was active in bone marrow, no obvious compensatory hyperplasia and thrombocytopenia were observed in
red system.)
FIGURE 2 | The result of ADAMTS13 autoantibodies and ADAMTS13 inhibitory autoantibodies.
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drugs (4–6). However, in clinical practice, there are also many
reports about secondary TTP after vaccination (7–10). As far as
current research is concerned, the pathogenesis of vaccine-
related TTP is still unclear. The main causal judgment is that
there are no other potential causes, and there is an obvious time
correlation. The patient in this case developed TTP nearly a
month after vaccination with rabies, which is longer than the
onset time reported in a previous case (3). Although TTP can be
secondary to systemic lupus erythematosus, the relevant
examination indicators in the outpatient clinic before the onset
indicate that the lupus condition is in a stable stage. Therefore,
TTP caused by lupus is not considered. Typical TTP includes
fever, microangiopathic hemolytic anemia, thrombocytopenia,
central nervous system involvement, and renal insufficiency.
Frontiers in Immunology | www.frontiersin.org 4
However, most patients do not all have the above-mentioned
“five signs” (11). The patient in this case developed severe
thrombocytopenia and microangiopathic hemolytic anemia
after rabies vaccination that could not be explained by the
original disease (red blood cell fragments were seen on blood
smears, total bilirubin increased, indirect bilirubin increased
mainly, LDH is elevated, and Coombs test is negative), and the
patient developed neurological symptoms (manifested as
headache) during the treatment. At that time, the head CT
showed no abnormalities. Therefore, we are highly suspicious
of TTP and timely start glucocorticoid pulse therapy and plasma
exchange therapy, after which the patient finally improved and
the level of ADAMTS13 finally confirmed our diagnosis. The
patient had bleeding at the beginning and the platelet count was
FIGURE 3 | Changes of hemoglobin and platelets during treatment.
FIGURE 4 | The result of ADAMTS13 autoantibodies and ADAMTS13 inhibitory autoantibodies after treatment.
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extremely low, so 2 U platelets were given. We stopped the
platelet transfusion soon after we realized it might be TTP,
because it is an absolute contraindication to give platelets to
TTP patients.

There are currently no studies evaluating the safety and
immunogenicity of rabies vaccination in SLE patients. The use
of DMARDs (such as chloroquine) or immunosuppressive
agents including corticosteroids may weaken the immune
response to the vaccine, but overall, inactivated vaccines seem
to be safe for SLE patients (12). However, the patient in this case
developed a rare TTP after following an inactivated rabies
vaccine. Therefore, the safety and effectiveness of vaccination
for SLE patients who are on immunosuppressive therapy or
treatment patients need to be further studied. In view of this
experience, TTP should be considered in the differential
diagnosis of patient with thrombocytopenia and anemia
after vaccination.
Frontiers in Immunology | www.frontiersin.org 5
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