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Abstract

Background: Severe side effects after vaccination with coronavirus disease 2019
(COVID-19) vaccines are rare but can be fatal. To date, vaccine-induced immune
thrombotic thrombocytopenia (VITT) cases have been reported after injection of
mRNA and adenoviral vectors COVID-19 vaccines. Here, we report the second sus-
pected case of VITT after vaccination with the Sinopharm vaccine, an inactive vaccine.
Key Clinical Question: The Key Clinical Question was to determine whether inac-
tivated COVID-19 vaccines could induce VITT and how to diagnose and treat such
cases.

Clinical Approach and Conclusions: Our patient developed deteriorating symptoms
the day after vaccination and was admitted to the emergency department on day 5
after vaccination. After performing laboratory analysis, thrombosis with thrombocy-
topenia was suggested, further confirmed by highly positive anti-heparin-platelet fac-
tor 4 antibodies assay and color Doppler ultrasonography. He was then treated with

high-dose intravenous immunoglobulin, corticosteroid, and nonheparin anticoagulant.
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e Vaccine-induced immune thrombotic thrombocytopenia (VITT) has been reported after the coronavirus disease 2019 (COVID-19)

vaccines.

e This is the second report of VITT after vaccination with the BBIBP-CorV COVID-19 vaccine.
o VITT is diagnosed by low platelets and fibrinogen, and high D-dimer and anti- platelet factor 4 antibodies.

e VITT can be treated with intravenous immunoglobulin, nonheparin anticoagulants, and high-dose corticosteroids
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1 | BACKGROUND

Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),! has had a
significant impact on public health, with more than 532 million
confirmed cases and more than 6 million deaths worldwide so
far (as of June 10, 2022). Because of the global COVID-19 pan-
demic, several vaccines against the SARS-CoV-2 infection were
expediently developed, and seven were approved by the World
Health Organization,1 one of which is the Sinopharm COVID-19
(BBIBP-CorV) vaccine.? This inactivated SARS-CoV-2 vaccine was
made from the HBO2 strain.® The common side effects reported
following COVID-19 vaccination were mostly self-limiting, quickly
resolving local reactions. Nevertheless, recently, some reports
of thrombosis and thrombocytopenia after the administration of
certain COVID-19 vaccines were reported, especially the adeno-
viral vector types, that is, Oxford/AstraZeneca (ChAdOx1)* and
Johnson & Johnson (Janssen).®

Venous thrombosis and thrombocytopenia were initially ob-
served after the first dose of the ChAdOx1 nCoV-19 (Oxford-
AstraZeneca) vaccine.*¢ Immunogenic thrombosis caused by
ChAdOx1 nCoV-19 primarily affects cerebral veins and sinuses for
unknown reasons.” Studies on the side effects of the ChAdOx1
nCOV-19 vaccine suggested that it can induce an immune reaction
similar to that of heparin-induced thrombocytopenia (HIT) by pro-
ducing autoantibodies to PF4-polyanion complex, which activates
the platelets, thus, causing thrombosis and thrombocytopenia.4
Moreover, cases of disseminated intravascular coagulation and ex-
tensive thrombosis were observed following injection of the first
dose of Ad26.COV2.5 (Johnson & Johnson) vaccine.”®

HIT, a prothrombotic disorder, typically occurs 4 to 14 days after
initiation of heparin anticoagulation. In contrast, another type of
prothrombotic disease caused by platelet activation in the absence
of previous heparin exposure is spontaneous HIT, a type of auto-
immune HIT (aHIT).® After injecting some COVID-19 vaccines, a
rare complication similar to aHIT occurred, which was subsequently
named vaccine-induced immune thrombotic thrombocytopenia
(VITT).>? Devi et al'? recently described the first case of VITT fol-
lowing an inactivated (Sinopharm) COVID-19 vaccine. This report
presents the second suspected case of VITT associated with the
Sinopharm BBIBP-CorV COVID-19 vaccine.

2 | CASE REPORT

An 85-year-old Persian man with a 5-day history of fever, chills, ab-
dominal pain, nausea, and peripheral edema was admitted to the
emergency department. The patient had received the first dose of
the Sinopharm BBIBP-CoV vaccine, and 1-day after vaccination,
he was referred to an outpatient clinic due to fever and chills, for
which his symptoms were treated conservatively. He continued to

have fever and chills, which persisted for 3days, and he became

more stuporous and difficult to arouse. On day 5 after vaccination,
the patient presented to the emergency department after a syn-
copal episode. His past medical history was uneventful except for
ischemic heart disease, for which he took 80 mg of aspirin daily. The
patient and his companions did not mention the history of hospitali-
zation during the past year, but the patient underwent angiography
3years ago due to ischemic heart disease, and his platelet counts
in the test he had 2 months ago were 337000/uL. He also did not
mention any allergies to medications. On physical examination, he
presented 3+ pitting peripheral edema and left upper quadrant
(LUQ) tenderness.

His laboratory results on admission are summarized in Table 1.
The patient’s albumin level was 3.9 g/dL on the 10th day after vac-
cination. The patient received a SARS-CoV-2 polymerase chain
reaction assay of the nasopharyngeal swab and high-resolution
computed tomography(CT) scan, both negative for having an active
COVID-19 infection. Anti-spike protein and anti-nucleocapsid pro-
tein antibodies of SARS-CoV-2 were positive, indicating the previous
infection. CT venography was performed for the patient, which was
normal. The cerebral venous sinus thrombosis (CVST) diagnosis was
ruled out as the patient did not manifest symptoms, such as severe
headache or loss of consciousness.

The patient was treated with intravenous analgesics, intrave-
nous antibiotics, and 5000units of unfractionated heparin subcu-
taneously twice daily for prophylaxis of venous thromboembolism.
Nevertheless, 8 days after vaccination, no changes in his clinical fea-
tures were observed, and the platelet level remained low (Table 1;
Figure 1). Also, because of his LUQ tenderness, abdominopel-
vic ultrasonography was performed without pathologic findings.
Nonetheless, because of his persistent abdominal pain, low platelet
counts (51000/pL), and high D-dimer levels (>3200), a suspicion
of splanchnic vein thrombosis (SVT) was considered, and abdom-
inal color Doppler ultrasonography was performed. The inferior
vena cava and portal and hepatic veins were normal, but there was
evidence of thrombosis in the splenic vein with mild splenomeg-
aly. Based on the VITT-adapted 4Ts scoring system, the incidence
of VITT in this patient was highly probable.}? Thus, platelet factor
4 (PF4)-heparin (MyBiosource, Inc., San Diego, CA, USA) and PF4
(Thermo Fisher Scientific, Waltham, MA, USA) ELISA kits were used
to measure direct antibody binding, with antibody binding measured
by a secondary antihuman IgG,4 resulting in a highly positive (optical
density [OD] = 2.178; the reference values for strong, intermedi-
ate, or weak positive are OD 22.00, 1.00-1.99, or 0.50-0.99, respec-
tively). Nine days after vaccination, treatment, as recommended for
VITT, was started, and the patient received 40mg of dexametha-
sone |V daily for 4days, intravenous immunoglobulin (IVIG) (1 g/
kg for 2days), and rivaroxaban (15mg twice a day). After that, the
platelet counts steadily recovered (Figure 1), and he was discharged
with rivaroxaban 15mg daily 10days later. The patient was seen in
the follow-up clinic 1 week later and was noted to have complete
symptom relief, except for 1+ peripheral edema and normalization

of his laboratory values (Table 1).
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ssion, within the hospitalization, and after the 1-week follow-up

On admission (5th day  Hospitalization period (5th to
Characteristic Reference value after vaccination) 15th day after vaccination) Follow-up period

Time from vaccination to admission (day) 5

WABC count (cper pL) 4000-10 500 2800
Platelet count (per plL) 150000-400000 51000
Hemoglobin (g/dL) 13-17 12
D-dimer (ng/mL) <200 >3200
Fibrinogen (mg/dL) 200-400 172
INR 1
PTT (s) 25-45 28
LDH (U/L) <480 816
CRP (mg/L) <10 65
ESR (mm/h) <20 50
SARS-CoV-2 antibody test results
Spike protein Positive
Nucleocapsid protein Positive
SARS-CoV-2 RT-PCR test Negative

2800* 10 300

15000 396000

9.4 12

>3200° 495

172* 260

12 1

282 30

8162 275

89° 14

60? 31
Positive
Positive
Positive

Note: Laboratory findings under the hospitalization period column represent “nadir or peak values of that specific paraclinical test.

Abbreviations: CRP, C-reactive protein; ESR, erythrocyte sedimentation rate;
lactate dehydrogenase; PTT, partial thromboplastin time; RT-PCR, reverse tra
respiratory distress syndrome coronavirus 2; WBC, white blood cell.

FIGURE 1 Platelet countin the Fibrinogen (mg/dL)
days after vaccination. The patient

IHD, ischemic heart disease; INR, international normalized ratio; LDH,
nscriptase polymerase chain reaction; SARS-CoV-2, severe acute

172 260

was hospitalized on the 5th day D-dimer (ng/mL)
after vaccination. An anti-PF4 test

was performed on the 7th day after
vaccination. Due to the clinical suspicion
of thrombosis, heparin was prescribed
to the patient until the test result was
prepared. The patient’s heparin was 400 —
discontinued on the 10th day after
vaccination due to a positive anti-PF4 test

500 —

result, and IVIG was administered instead. 300 —
The patient was discharged from the
hospital on the 14th day after vaccination, 200

after 10days of hospitalization. The
patient went to the clinic for follow-up
7 days after discharge. anti-PF4, anti- 100 |
platelet factor 4; IVIG, intravenous

immunoglobulin

Platelet count (X10%/pL)

>3200 495

Follow-up

Discharge

|

IG

Heparin

Anti-PF4
Hospitalization test

3 | DISCUSSION

Due to the COVID-19 pandemic and its rapid spread, several vac-
cines have been developed. As a rapid adaptation of these vaccines
is necessary, phase 4 clinical trials with long-term follow-up and
more in-depth data on their adverse events are unavailable. National

Days after vaccination

and global regulatory agencies issued emergency use authoriza-
tion for these vaccines based on analyzing the data of phase Il tri-
als. Most of the vaccines’ adverse effects are nonsevere, localized,
and self-limiting, improving spontaneously or within a short time.
On the other hand, some reports of a rare, severe, life-threatening
side effect of some COVID-19 vaccines, called VITT, triggered by
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the vector-based vaccines were already reported. In the European
Union, as of April 4, 2021, about 222 cases of VITT were reported,
of which 169 cases had CVST, and 52 were presented with SVT.13
The underlying mechanism is still not well characterized, but cer-
tain constituents of the vaccine preparations are thought to serve as
polyanions, binding to PF4 and triggering an immune response with
the formation of platelet-activating antibodies.*

Following the report of Devi et al,'*

this report presents the sec-
ond case of VITT following vaccination with the first dose of a dif-
ferent type of vaccine, the inactivated virus Sinopharm COVID-19
(BBIBP-CorV) vaccine, in an 85-year-old with a 5-day history of fever,
chills, abdominal pain, nausea, peripheral edema, and decreased
levels of consciousness. Previous studies demonstrated that VITT
could manifest with fever, myalgia, headache, fatigue, chills, nau-
sea, epigastric discomfort, headache, reduced consciousness, back
pain, stroke symptoms, hemiparesis, dizziness, noted gum bleeding,
decreased oral intake, and anorexia.*¢1%*15 The typical pattern of
VITT, thrombocytopenia, low fibrinogen levels, very high D-dimer,
and high titers of anti-heparin-PF4 antibodies were present in our
patient, together with the sonographically confirmed thrombosis in
the splenic vein. According to a study by Pavord et al, our case was
a probable VITT case because the D-dimer was >4000 FEU. The
patient had thrombosis and thrombocytopenia. The anti-PF4 anti-
bodies on ELISA were also positive for our patient.!® Thus, although
the platelet-activating assay could not be performed in this patient,
VITT could not be excluded. Therefore, consistent with existing ex-

pert recommendations’ and previous studies,+6:10:14.15

this patient
was treated with nonheparin anticoagulants, IVIG, and steroids. The
patient recovered completely after the treatment, and his laboratory

results were normalized during the 1-week follow-up.

4 | CONCLUSION

In conclusion, this case report provides evidence of the second
suspected case of VITT triggered after the vaccination with the
Sinopharm COVID-19 vaccine. Although this vaccine has a differ-
ent composition than the vector-based vaccines, VITT was initially
described, and symptoms started after vaccination. Hence, VITT
should be considered after other types of COVID-19 vaccine, and
appropriate diagnostic and therapeutic procedures should be per-
formed as recommended for VITT.
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