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Introduction 

Background 

In the Coronavirus disease 2019 (COVID19) pandemic, which has 

peaked but does not yet seem to be over, it is important to consider 

possible unwanted side effects of the SARS-CoV-2 vaccination. This 

relates, in particular, to the combination of chemotherapy in 

individuals with pre-existing malignant conditions and various 

degrees of immunological weakness. Vaccination against SARS- 

CoV-2, while generally recommended, is particularly advised for 

people with malignant conditions. Chemotherapy combined with 

rituximab is a recognized treatment for lymphoma, and rituximab is 

used in the treatment of several chronic, including rheumatic, 

 

 

 
illnesses. The combination of rituximab therapy and the SARS-CoV- 

2 vaccine is described in the literature as questionable since the 

immune system is weakened by the therapeutic anti-CD20 

antibody [1]. Immunologic disorders such as Guillain-Barré 

syndrome (GBS) [2,3] and vasculitis [4-13] have been seen to 

develop after vaccination against SARS-CoV-2. Additionally, 

immunocompromised individuals undergoing treatment for 

malignant or other severe illnesses may have a higher risk than others 

to be affected by such disorders, "perhaps" particularly in 

association with anti-viral vaccination. 

 

Case Presentation 

A disease-burdened man in his 60s died in hospital and was referred 

for clinical autopsy. The patient had several malignancies diagnosed 

during the last six years. Among other conditions, the man was noted 

to have thyroid cancer treated with a total thyroidectomy, prostate 

cancer treated with prostatectomy, and follicular B-cell lymphoma. 

The lymphoma recurred and required treatment repeatedly. A few 

months before death, the patient received several cytostatic 

treatments, the last four chemotherapy periods in combination with 

rituximab. 

 
 

Between two treatment periods, the patient received two doses of 

Pfizer/BioNTech’s SARS-CoV-2 vaccine, at a one-month interval. 

The patient was initially recovering from the lymphoma, imaging 

techniques showed a decrease in tumor volume. However, a few days 

after the last chemotherapy session and two months after the second 

vaccination, the patient was admitted to the hospital with an acute 

infection. He developed liver failure and GBS soon after. Physicians 

observed acute polyneuropathy with weakness in the arms and legs 

and bilateral facial palsy. The patient died one month after admission 

(three months after the second vaccination) due to liver failure and 

pronounced axonal polyneuropathy. 
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Histopathologically, the patient had extensive liver necrosis. As a 

morphological substrate of GBS, massive radiculitis was seen. 

Additionally, the histological picture of cerebral vasculitis-like 

changes with fresh cerebral and brain stem infarctions was found. 

 

Investigations 

Electroneurography and cerebrospinal fluid examinations were 

performed, confirming the patient’s GBS. 

At autopsy, the macroscopic investigation revealed changes 

indicative of liver failure: a 2,300 g enlarged yellowish-green liver, 

800 ml of ascites, 400 ml of pleural effusion on each side, and 90 ml 

of pericardial effusion. Histopathologically, the examiner observed 

confluent centrilobular necrosis and pronounced, centrally 

accentuated intra- and extracellular cholestasis. The kidneys 

exhibited cholestatic nephropathy with intratubular bile casts. The 

spleen was slightly enlarged, as were the axillary, tracheobronchial, 

and iliac lymph nodes. Microscopically, however, there were no 

remnants of the follicular B-cell lymphoma or any other malignancy. 

 
 

The brain weighed 1,500 g. Macroscopically, there were signs of mild 

edema but no focal lesions. Histopathologically, the examiner noted 

lymphoid perivascular cell infiltrates in the frontally and temporally 

region (Figure 1A-D) and the medulla oblongata. In the corpus 

callosum and medulla oblongata, the examiner found focal vasculitis- 

like changes with surrounding fresh brain infarcts measuring up to 4 

mm in diameter (Figure 2A-B). A vasculitis was not possible to show 

with confirmatory stains, since the material was fully used in the 

primary stainings, before special stainings and immunochemical 

stainings could be applied. 

 

Figure 1. Histopathological images of the temporal lobe: Scattered T-lymphocyte infiltrates near vessels. 

A. Routine staining HE, 25 x magnification 

B. Immunological staining CD3 (brown), 25 x magnification 

C. Routine staining HE, 70 x magnification 

D. Immunological staining CD3 (brown), 70 x magnification 
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Figure 2. Histological images of the medulla oblongata: Vasculitis-like changes with surrounding fresh brain infarcts. 

A. Routine staining HE, 18 x magnification 

B. Routine staining HE, 140 x magnification 
 

 

Due to the clinical condition of GBS, the spinal cord, adjacent 

radicular nerves, and axillary nerves were assessed. 

Histopathologically, a dense lymphoid infiltrate was seen intra- and 

perineurally in the radicular nerves (Figure 3A-B), with decreasing 

intensity in the cervical to lumbar direction. 

 

Figure 3. Histopathological images of the radicular nerve: Dense lymphoid infiltrates intra- and perineurally. 

A. Routine staining HE, 50 x magnification 

B. Routine staining HE, 100 x magnification 
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In the spinal cord isolated lymphoid infiltrates were found, especially 

in perivascular spaces. In the axillary nerves, a loose lymphatic cell 

infiltrate was seen, which was also partly detectable perineurally. 

Immunohistochemically, the lymphoid infiltrates in the brain and 

nerves were of T-cell phenotype, CD3 positive and CD20 negative. 

CD4-positive cells were predominant among the T lymphocytes, with 

a few CD8-positive cells present as well (Figure 4A-B). Staining with 

monoclonal J2 antibody (J2 anti-dsRNA IgG2a monoclonal antibody, 

SCICONS, English and Scientific Consulting) for detection of 

double-stranded viral RNA showed positivity in the brain and nervous 

system, best demonstrated in the medulla oblongata’s inferior olive 

neurons. Immunohistochemical staining with SARS-CoV-2 antibody 

(SARS Nucleocapsid protein antibody, NB100-56576, Novus 

Biologicals), to visualize the nucleocapsid protein was similarly 

positive within the same neurons (Figure 5A-B). 

In addition to T cells found in the central nervous system, focal T cell 

infiltrates were also seen in the liver, pancreas, and kidneys. 

In summary, both acute liver failure and vasculitis-like changes with 

fresh cerebral infarcts were causes of death. Myeloradiculitis and 

encephalitis were considered to have contributed to the death. 

 

Figure 4. Histopathological images of the radicular nerve: Lymphocytes immunologically of T cell phenotype. 

A. Immunological staining against CD3 (brown), 70 x magnification 

B. Immunological double staining against CD4 (brown) and CD8 (red), 70 x magnification 
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Figure 5. Histopathological images of the medulla oblongata, the inferior olive nucleus: 

Positivity against double-stranded viral RNA J2 and nucleocapsid protein antibody SARS-CoV-2 accumulated in the neurons. 

A. Immunological staining J2 (brown), 600 x magnification 

B. Immunological staining SARS-CoV-2 (red), 600 x magnification 
 

 

Differential Diagnosis 

Clinically, physicians first suspected a paraneoplastic GBS. However, 

there was no evidence of this in the clinical course or at autopsy with 

subsequent microscopic analysis. 

Treatment 

In the two years before the patient’s death, his known B-cell 

lymphoma was recurrently treated. Six months before death, the 

patient received renewed chemotherapy treatments due to lymphoma 

recurrence, combining cyclophosphamide, doxorubicin, vincristine, 

prednisone, and rituximab in more than half of the treatment cycles. 

Between two cytostatic treatments, the patient received two 

Pfizer/BioNTech vaccine doses, batch numbers EW5279 and 

FA8016, with a one-month interval between them. In the last month 

of hospitalization before death, physicians performed several ascites 

punctures on the patient, on some occasions draining up to 6 liters of 

fluid. 

The patient also received a few plasmapheresis treatments during the 

final phase. However, this only minimally improved the neurological 

symptoms. 

Outcome And Follow-Up 

The patient died one month after his last chemotherapy in 

combination with rituximab and three months after his second 

vaccination against SARS-CoV-2. 

 

Discussion and Conclusion 

In this complex case, a vaccination against SARS-CoV-2 was 

administered in temporal association with chemotherapy in 

combination with rituximab. Vaccinations have long been suspected 

 
 

to contribute to the onset of autoimmune diseases [14], such as GBS 

or vasculitis. 

Guillain-Barré syndrome is a rare, potentially fatal neurological 

disease, also known as polyradiculoneuritis. It is reported to have an 
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incidence of about 1/100,000 [15]. The disease is seen as a result of 

bacterial infection [16], such as Campylobacter [17] or Mycoplasma 

[18], or viral infection, like influenza [19], cytomegalovirus [20], 

Epstein-Barr virus [21], and SARS-CoV-2 [22], among others. 

In addition, GBS is known to occur after vaccination [23]. 

Researchers have reported an association between the disease and 

vaccinations against influenza A [24], hepatitis B [25], combined 

tetanus-diphtheria [26], and now SARS-CoV-2 [2,3]. 

Furthermore, reports indicate a cerebral vasculitis-like pattern 

associated with GBS caused by SARS-CoV-2 infection [27]. 

Vasculitis after vaccinations have also been described in numerous 

cases, for example after vaccination against hepatitis B [28], influenza 

[29], hepatitis A [30], meningococci [31], anthrax [32], and herpes 

zoster [33]. With the introduction of the new vaccines against SARS- 

CoV-2, several case reports have been published in recent months. 

These are primarily cases of cutaneous vasculitis [4-8]. Anti- 

neutrophil cytoplasmic antibody (ANCA)-associated 

glomerulonephritis [9], vasculitis combined with Sweet syndrome 

[10] and Henoch-Schönlein purpura [11,12] have been described. 

Furthermore, there is one case description of intracerebral 

hemorrhage in vasculitis after SARS-CoV-2 vaccination [13]. 

In the present case, the histopathologic correlation to GBS has marked 

radiculitis and less pronounced myeloencephalitis and neuritis. 

Cerebral vasculitis-like changes were also found, with acute cerebral 

infarcts contributing to death, including an infarct within the medulla 

oblongata, where SARS-CoV2 antibody staining revealed 

intraneuronal positivity. At present, it is unclear whether this virus 

was pathogenetic or a mere passenger in this case. Previous work has 

shown intraneuronal SARS-CoV-2 in individuals dying from 

COVID-19 and exhibiting neurological symptoms of varying degrees 

of severity [34]. 

The liver failure and necrosis which contributed to the patient’s death 

can most likely be attributed to rituximab, following cases described 

in the literature [35]. During or after treatment with rituximab, viral 

infections can occur, some of which are serious [36]. 

It is currently unknown if any component of the vaccine, such as 

nanoparticles, affected the liver as well. 

Against this background, it is suggested that vaccination against 

viruses in immunocompromised individuals should be carefully 

evaluated and planned. 
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