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Abstract 

The mRNA vaccines developed to combat the SARS-CoV-2 pandemic, including COMIRNATY® 
by Pfizer, have been regarded as generally safe. They have often been favoured over others 
such as AstraZeneca, which has been linked with thrombosis in the younger population. Here, 
we highlight the case of a young woman presenting with Cerebral Venous Sinus Thrombosis 
(CVST) post vaccination with COMIRNATY®. 

A 36-year-old woman presented to the eye emergency department with a 2-week history of 
severe headaches, photophobia and diplopia, starting approximately one week following her 
third dose of COMIRNATY®. Despite two previous visits to emergency departments with normal 
CT head results, the symptoms persisted. Notably, she tested positive for COVID-19 after her 
vaccination, but without any symptoms suggestive of infection. 

The patient's medical history included migraines without aura, and she was on 
Ethinylestradiol/Levonorgestrel, which was switched to Desogestrel on her initial presentation. 

Neurological examination demonstrated right oculomotor palsy and horizontal binocular 
diplopia worse on right gaze. Fundoscopy demonstrated bilateral optic disc swelling 
confirmed on ocular coherence tomography. CT intracerebral venogram revealed changes 
consistent with right transverse sinus thrombosis. Treatment with low molecular weight 
heparin was initiated, with ongoing anticoagulation on discharge. Thrombophilia screens were 
negative on follow-up. 

To our knowledge, there is no other case of CVST following vaccination with a dose of 
COMIRNATY® in the literature. Analysis of thrombus risk post-vaccination has focused primarily 
on vaccines other than COMIRNATY®. While a causal link with vaccination remains speculative, 
due to presence of possible viral infection and hormonal medication use, the temporal 
relationship warrants further exploration. 
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Introduction 

 COVID-19 and vaccines
The emergence of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has had a profound global impact since
it was declared a worldwide pandemic in March 2020. The infection can affect multiple body systems, such as the cardiovascular
system, including causing a state of hypercoagulability [1]. Various mechanisms by which this may occur have been suggested,
such as renin-angiotensin-aldosterone system dysregulation, endothelial damage and a dysregulated immune response among
others [2].
Vaccines have been an encouraging approach to controlling the pandemic, demonstrating notable efficacy and generally
tolerable adverse reactions. The majority of these reactions manifest within a week, though occasional delays may occur. While
the general profile of adverse reactions post vaccination remains favourable, instances of severe side effects, such as
thromboembolic events, myocarditis and pericarditis have been identified, although at a low incidence. Hence, adverse drug
reactions post COVID-19 vaccinations should be identified and addressed in a timely manner [3].
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 Cerebral venous sinus thrombosis
Cerebral Venous Sinus Thrombosis (CVST) is a rare but potentially life-threatening condition, accounting for 1-4% of cerebral 
venous thrombosis cases [4]. In general, the main risk factor for developing CVST is facial infections; however pregnancy, oral
contraceptives and/or HRT also pose significantly increased risk. As with venous thromboses in general, thrombophilia and
various other genetic disorders such as Factor V Leiden mutation also increase the risk of developing the condition [5].
Regarding COVID-19 vaccination-related CVST, the incidence is relatively low, predominantly associated with adenovirus
vector vaccines (such as AstraZeneca and Johnson & Johnson) with various studies having shown an incidence ranging from
0.5 - 0.8 in 1.000.000 cases to 1 in 100.000, rendering it quite an unusual side effect  but with significant mortality rates of up
to 39.2% in some studies [6,7].
A smaller number of cases of CVST have also been reported after Covid-19 vaccination with mRNA vaccines, such as the
COMIRNATY® vaccine, produced by Pfizer. To our knowledge these have only been observed after the first or second dose of
the vaccine. The case we present involves CVST occurring in a young woman after her third dose of vaccination with
COMIRNATY®.

Case Presentation 
 History
We report the case of a 36-year-old woman who presented to the eye emergency department with a two-week history of
progressively worsening headache associated with blurry vision. The headache was gradual in onset, rising to a severity of 9/10
on presentation, with the pain being felt over the frontal region, behind the eyes and radiating down her neck. It was sharp and
consistent in nature. It worsened on movement, bending or straining. There was also associated photophobia. She reported no
accompanying nausea, vomiting, fever, loss of consciousness, syncope, weakness, or loss of sensation.
The patient had received her first, second and booster doses of the COVID vaccinations at 10 months, 8 months and 3 weeks
respectively prior to her initial presentation with headache. All doses were of the COMIRNATY® (Tozinameran), COVID-19
mRNA vaccine (nucleoside modified), produced by Pfizer-BioNTech and of 30 micrograms/0.3ml dose concentrate (for
dispersion for injection).
Nine days prior to presenting at our hospital, the patient tested positive for COVID-19. Other than the headache and blurry
vision described above, she was asymptomatic for COVID-19. She did not exhibit any of the typical symptoms for acute
COVID-19 infections, such as cough, dyspnoea, nasal congestion or shortness of breath [8]. On admission to our hospital,
multiple COVID-19 tests performed were negative for SARS-CoV-2 RNA.
Prior to arriving to our department, the patient had also presented to a different hospital (at 10 and 12 days prior to admission
with us), both times with a headache. A CT scan on the latter of these presentations was performed primarily for exclusion of
haemorrhage/mass lesion as a cause of the headache. None were visualised and the CT head reported by a consultant radiologist
indicated no abnormal findings at the time.
The patient was taking Microgynon (Ethinylestradiol/Levonorgestrel) when she presented. She had been using this for 13 years
without any complications. On her initial presentation she was advised to switch to Cerelle (Desogestrel) [9]. She did not take
any other medications.
The patient’s past medical history included migraines without aura since she was a teenager; however the presentation of this
headache was notably different for her in terms of the character and duration of the headache. She had no other past medical
history, no relevant family history, was fully independent, lived at home with her family and worked as a hostel manager. There
was no history of smoking or using recreational drugs; she drank occasionally at social events.

 Examination and investigation findings
The patient’s vital signs on presentation were within normal limits and can be found in TABLE 1.

TABLE 1. Patient’s vital signs on presentation. 

Blood pressure 137/78 mmHg 

Temperature 36.50 Celsius 

Heart rate 94 beats/min 

Respiratory rate 16/minute 

SaO2 99% 

FiO2 21% 
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Ophthalmic examination demonstrated a third nerve palsy on the right. There was also intermittent decreased abduction in both 
eyes. Hess charts for the patient’s eye movements can be found in FIGURE 1. 

Visual acuity was 0.0 in the left and 0.1 in the right eye. Colour vision was intact bilaterally scoring 17/17 on Ischihara. 
There was no relative afferent pupillary defect.  
Visual field assessments were within normal limits. 
Fundoscopy revealed bilateral papilloedema. Fundus photographic images can be seen in FIGURE 2, with Optos fundus 
images in FIGURE 3. 

Ocular coherence tomography performed for additional evaluation is illustrated in FIGURE 4. 

FIGURE 3. Optos fundus images. 
Above: Optos fundus images (colour). 
Below; Red-free Optos fundus images. 

FIGURE 2. Fundus photographic 
images demonstrating bilateral 
swollen discs 

FIGURE 1. Patient’s Hess charts for 
Left (L) and Right (R) eyes 
demonstrating slight restriction of 
lateral rectus on chart for right eye. 
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Ocular tonometry revealed bilateral pressures of 13 mmHg (using ICARE).  
Neurological examination was normal other than the ophthalmic signs detailed above. The remaining cranial nerves were 
unaffected and peripherally tone, power, reflexes and sensation were intact. 
Cardiac, respiratory and abdominal examinations were also unremarkable.  
A CT head and CT intracerebral venogram was performed for further evaluation. This revealed low-attenuation within the 
right transverse sinus in keeping with central venous sinus thrombosis (FIGURE 5). There was also some eccentricity in the 
straight sinus. The sigmoid sinus and right internal jugular were patent. 

Initial blood tests showed an APTT of 19.7 seconds and slightly raised lymphocytes of 4.14 x 109/L. The rest of the full blood 
count, urea and electrolytes, liver function tests, C-reactive protein and prothrombin time were within normal limits. 

 Management
The patient’s treatment for the CVST and subsequent multidisciplinary follow-up is summarized in FIGURE 6.

FIGURE 5. CT intracerebral 
venogram demonstrating a right 
cerebral venous sinus thrombosis. 

FIGURE 4: OCT demonstrating 
bilateral swollen discs 
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Outpatient investigations for Factor V Leiden, prothrombin gene variant and thrombophilia screen were all negative. 
FIGURE 7 demonstrates the appearance of her MR Venogram at 6 months post-discharge. 

Discussion 
This case report highlights the multifaceted nature of thrombotic events in the context of COVID-19 and the need for 
continued research into vaccinations against SARS-CoV-2 as our understanding of the virus and the vaccination programs 
continue to improve.  
A number of learning points can be derived from our case. 
Firstly, it should be noted that vaccination for COVID-19 may reduce infectious symptoms such as cough, shortness of breath 

FIGURE 7. MR Venogram at 6 months 
post-discharge demonstrating 
persistent poor flow signal in the 
proximal half of the right transverse 
sinus which may reflect some 
recanalisation, albiet incomplete. 

FIGURE 6: Patient’s treatment for CVST 
and follow-up. 
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and coryza [10]. Thus, the absence of these symptoms in our patient despite testing positive for COVID-19 may have 
contributed to her CVST being missed on her first 2 presentations.  
COVID-19 itself as a pathogen causes coagulopathy due to vascular inflammation and large endothelial dysfunction. The virus 
triggers a pro-thrombotic immune response and high platelet reactivity. Hence a low threshold of suspicion for venous 
thromboembolism following COVID infection particularly is important [2].  
Secondly, it is well established that hormonal contraceptives can represent a risk factor for thrombotic events [9]. While our 
patient was on a hormonal contraceptive for 13 years without prior reported adverse effects, we cannot ignore the potential role 
this might have had in her presentation.  
Thirdly, we should consider the potential contribution of the patient’s 3rd vaccination dose with COMIRNATY® towards the 
aetiology of her presentation. Regarding vaccines developed against the COVID-19 pandemic, it has been suggested that 
adenovirus vector vaccines, such as AstraZeneca and Johnson & Johnson, can cause platelet activation and clot formation 
inducing a prothrombotic cascade, similar to heparin-induced thrombocytopenia [11]. A number of CVST cases have been 
reported in relation to these [12].  
A small number of CSVT cases have additionally been reported following administration of modified ribonucleic acid (mRNA) 
vaccines, such as Pfizer and Moderna, though the mechanisms behind these are poorly understood. One theory mentions SARS-
CoV-2 spike protein induced APC activation, though this subject requires further research [13].  
Due to the differences noted in the incidence of thrombotic events between adenovirus vector and mRNA vaccines the latter 
have been favoured, in particular for the vaccination of the younger population [14].  
There are good indicators that a 3rd dose of mRNA vaccine further prevents hospitalisation for cases of COVID-19 in the 
general population who have already received their first two doses of the vaccine, with overall mild adverse effects [15]. 
Regarding serious side effects after the 3rd dose we could not find any prior reported cases of CVST as of yet.  
This case report underlines the importance of keeping a wide differential in the emergency eye setting when it comes to patients 
presenting following vaccination. This is highlighted by the fact that the patient had a CVST, which was missed during two 
prior emergency department visits. There are multiple potential contributing factors to the development of the thrombus in 
this case. While it is likely that in her case an asymptomatic COVID-19 infection and her use of hormonal contraceptives 
played an important role, due to the temporal relationship to her vaccination, the part this might have potentially played in the 
aetiology of her thrombotic event cannot be ignored.  
In conclusion, this case report serves as a contribution to the idea of the need for ongoing surveillance, individualized risk 
assessment, and a comprehensive approach to differential diagnosis in emergency settings, in particular for patients presenting 
after their third dose of COVID-19 vaccination. 

Conclusion 
Thus, studying changes in the level of lipocalin-2 in the early stages of CKD, which has developed in the context of obesity, 
can serve as a marker of tubular apparatus damage. This is indicated by the average inverse correlation between Glomerular 
Filtration Rate (GFR) and the direct correlation between lipocalin and microalbuminuria. Additionally, in the early stages of 
CKD on the background of obesity, there is a disruption in lipid metabolism, characterized by increased levels of total 
cholesterol, triglycerides, low-density lipoprotein and decreased high-density lipoprotein levels. 
Our study also found that in patients with early-stage CKD and obesity, urinary NGAL levels positively correlate with elevated 
triglyceride levels. Dyslipidemia that develops in the early stages of CKD and is associated with obesity likely increases the rate 
of progression of kidney tissue damage and is a risk factor for cardiovascular events. 



Clin. Pract. (2024) 21(1) 10.4172/clinical-practice.100496 7 

CASE REPORTLipocalin cerebral venous sinus thrombosis after 3rd dose of Pfizer vaccine: An interplay of 
factors 

References 
1. Ali MA, Spinler SA. COVID-19 and

thrombosis: From bench to bedside.
Trends Cardiovasc Med. 31(3),143-60
(2021). 

2. Nagashima S, Mendes MC, Camargo
Martins AP, et al. Endothelial
dysfunction and thrombosis in patients
with COVID-19—brief report.
Arterioscler Thromb Vasc Biol. 
40(10),2404-2407(2020). 

3. Cai C, Peng Y, Shen E, et al. A
comprehensive analysis of the efficacy
and safety of COVID-19 vaccines. Mol 
Ther. 29(9),2794-805 (2021). 

4. Plewa MC, Tadi P, Gupta M.
Cavernous sinus thrombosis. (2023). 

5. Saadatnia M, Fatehi F, Basiri K, et al.
Cerebral venous sinus thrombosis risk
factors. Int J Stroke. 4(2),111-
123(2009). 

6. de Gregorio C, Colarusso L, Calcaterra
G, et al. Cerebral venous sinus
thrombosis following COVID-19
vaccination: analysis of 552 worldwide
cases. Vaccines. 10(2),232(2022). 

7. Jaiswal V, Nepal G, Dijamco P, et al.
Cerebral venous sinus thrombosis

following COVID-19 vaccination: a 
systematic review. J Prim Care 
Community 
Health.13,21501319221074450 
(2022). 

8. Alimohamadi Y, Sepandi M, Taghdir
M, et al. Determine the most common
clinical symptoms in COVID-19
patients: a systematic review and meta-
analysis. J Prev Med Hyg. 
61(3),E304(2020). 

9. Lidegaard Ø, Løkkegaard E, Svendsen
AL, et al. Hormonal contraception and
risk of venous thromboembolism:
national follow-up study. BMJ. 
339.(2009). 

10. Bernal JL, Andrews N, Gower C, et al.
Effectiveness of the Pfizer-BioNTech
and Oxford-AstraZeneca vaccines on
covid-19 related symptoms, hospital
admissions, and mortality in older
adults in England: test negative case-
control study. BMJ. 373. (2021). 

11. Klok FA, Pai M, Huisman MV, et al.
Vaccine-induced immune thrombotic
thrombocytopenia. Lancet Haematol. 
9(1),73-80(2022). 

12. Sharifian-Dorche M, Bahmanyar M,
Sharifian-Dorche A, et al. Vaccine-
induced immune thrombotic
thrombocytopenia and cerebral venous
sinus thrombosis post COVID-19
vaccination; a systematic review. J 
Neurol Sci. 428,117607 (2021). 

13. Yu J, Yuan X, Chen H, et al. Direct
activation of the alternative
complement pathway by SARS-CoV-2
spike proteins is blocked by factor D
inhibition. Blood J Am Soc Hematol. 
136(18),2080-2089 (2020). 

14. NHS. COVID-19 vaccination and
blood clotting.  Public Health Engl.
(2021). 

15. Tenforde MW. Effectiveness of a third
dose of Pfizer-BioNTech and Moderna
vaccines in preventing COVID-19
hospitalization among
immunocompetent and
immunocompromised adults—United
States, August–December 2021.
MMWR. Morb Mortal Wkly Rep. 
71(2022).

https://www.sciencedirect.com/science/article/pii/S1050173820301572
https://www.sciencedirect.com/science/article/pii/S1050173820301572
https://www.ahajournals.org/doi/full/10.1161/ATVBAHA.120.314860
https://www.ahajournals.org/doi/full/10.1161/ATVBAHA.120.314860
https://www.ahajournals.org/doi/full/10.1161/ATVBAHA.120.314860
https://www.cell.com/molecular-therapy-family/molecular-therapy/fulltext/S1525-0016(21)00395-6
https://www.cell.com/molecular-therapy-family/molecular-therapy/fulltext/S1525-0016(21)00395-6
https://www.cell.com/molecular-therapy-family/molecular-therapy/fulltext/S1525-0016(21)00395-6
https://www.ncbi.nlm.nih.gov/books/NBK448177/
https://journals.sagepub.com/doi/abs/10.1111/j.1747-4949.2009.00260.x
https://journals.sagepub.com/doi/abs/10.1111/j.1747-4949.2009.00260.x
https://www.mdpi.com/2076-393X/10/2/232
https://www.mdpi.com/2076-393X/10/2/232
https://www.mdpi.com/2076-393X/10/2/232
https://www.mdpi.com/2076-393X/10/2/232
https://journals.sagepub.com/doi/full/10.1177/21501319221074450
https://journals.sagepub.com/doi/full/10.1177/21501319221074450
https://journals.sagepub.com/doi/full/10.1177/21501319221074450
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7595075/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7595075/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7595075/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7595075/
https://www.bmj.com/content/339/bmj.b2890.short
https://www.bmj.com/content/339/bmj.b2890.short
https://www.bmj.com/content/339/bmj.b2890.short
https://www.bmj.com/content/373/bmj.n1088.abstract
https://www.bmj.com/content/373/bmj.n1088.abstract
https://www.bmj.com/content/373/bmj.n1088.abstract
https://www.bmj.com/content/373/bmj.n1088.abstract
https://www.bmj.com/content/373/bmj.n1088.abstract
https://www.bmj.com/content/373/bmj.n1088.abstract
https://www.thelancet.com/journals/lanhae/article/PIIS2352-3026(21)00306-9/fulltext?ref=pmp-magazine.com
https://www.thelancet.com/journals/lanhae/article/PIIS2352-3026(21)00306-9/fulltext?ref=pmp-magazine.com
https://www.sciencedirect.com/science/article/pii/S0022510X21003014
https://www.sciencedirect.com/science/article/pii/S0022510X21003014
https://www.sciencedirect.com/science/article/pii/S0022510X21003014
https://www.sciencedirect.com/science/article/pii/S0022510X21003014
https://www.sciencedirect.com/science/article/pii/S0022510X21003014
https://ashpublications.org/blood/article-abstract/136/18/2080/463611
https://ashpublications.org/blood/article-abstract/136/18/2080/463611
https://ashpublications.org/blood/article-abstract/136/18/2080/463611
https://ashpublications.org/blood/article-abstract/136/18/2080/463611
https://ashpublications.org/blood/article-abstract/136/18/2080/463611
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/985296/PHE_12015_COVID-19_vaccination_and_blood_clotting_leaflet_v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/985296/PHE_12015_COVID-19_vaccination_and_blood_clotting_leaflet_v2.pdf
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s%5C_cid=mm7104a2%5C_w

	Abstract
	 COVID-19 and vaccines
	The emergence of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has had a profound global impact since it was declared a worldwide pandemic in March 2020. The infection can affect multiple body systems, such as the cardiovascular system,...
	Vaccines have been an encouraging approach to controlling the pandemic, demonstrating notable efficacy and generally tolerable adverse reactions. The majority of these reactions manifest within a week, though occasional delays may occur. While the gen...
	Manuscript No fmcp-24-128468.pdf
	Abstract
	 COVID-19 and vaccines
	The emergence of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has had a profound global impact since it was declared a worldwide pandemic in March 2020. The infection can affect multiple body systems, such as the cardiovascular system,...
	Vaccines have been an encouraging approach to controlling the pandemic, demonstrating notable efficacy and generally tolerable adverse reactions. The majority of these reactions manifest within a week, though occasional delays may occur. While the gen...




