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Abstract 

The global outbreak of coronavirus disease (COVID-19) caused by severe acute respiratory syndrome 

coronavirus type 2 has prompted the rapid spread and development of vaccines to prevent the spread of the 

disease. COVID-19 vaccine has demonstrated excellent efficacy in reducing morbidity and severity of the 

disease, and most adverse reactions are very minor. However, some patients have been reported to develop 

autoimmune diseases, such as rheumatoid arthritis, myocarditis, Guillain-Barre syndrome, and vasculitis, 

following COVID-19 vaccination. Herein, we present a case of polyarteritis nodosa with epididymitis following 

COVID-19 mRNA vaccination. The patient’s initial symptoms were fever and testicular pain, and magnetic 

resonance imaging showed epididymitis. He was diagnosed as having polyarteritis nodosa with epididymitis and 

treated with high-dose prednisolone, with a good clinical outcome. 
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Introduction 

The new coronavirus disease (COVID-19) has spread worldwide and sometimes causing severe conditions, 

leading to poor outcomes. COVID-19 vaccines have been rapidly delivered worldwide. In Japan, the mRNA 

vaccines "BNT162b2" (Pfizer Biotech) and "mRNA-1273" (Moderna) have been approved since 2021. These 

vaccines are effective in reducing the morbidity and severity of the disease. Although minor adverse drug 

reactions are common, serious adverse drug reactions, such as thrombosis with thrombocytopenia and 

myocarditis, have rarely been reported [1]. In addition, the development of autoimmune diseases, such as 

rheumatoid arthritis (RA) and lupus nephritis, has been reported following COVID-19 vaccination [2,3]. 

Furthermore, several investigators reported vasculitis following the vaccination [4,5]. 

Herein, we report a possible case of polyarteritis nodosa (PN) with epididymitis following COVID-19 mRNA 

vaccination. 

 

Case presentation 

A 61-year-old healthy man presented with fever and testicular pain. He had no past history of chronic disease or 

allergies, no any new medications, and no infectious symptoms before vaccination. He and his family had no 

documented history of COVID-19.  

In September 2021, he received the first dose of the Pfizer vaccine. Seventeen days following the first dose of 

Pfizer vaccination, fever and testicular pain developed, which did not resolve. He visited the clinic and received 

antibiotics, however, the treatment did not improve his condition. Therefore, he was referred to our hospital. 

On admission, his body temperature was 38.5°C, pulse rate 105 beats per minute, blood pressure 127/91 mmHg, 

respiratory rate 18 breaths per minute, and oxygen saturation 98% (room air). His weight was 83.0 kg, which had 

reduced by 6 kg compared to that 3 weeks prior. Physical examinations showed no conjunctival hyperaemia, 

palpable cervical lymph nodes, difference in breath sounds, obvious pulmonary or cardiac murmur, tenderness of 

the abdominal region, bilateral leg oedema, skin rash, or abnormal neurological findings. However, he had 

grasping pain in the lower leg and scrotum.  

Blood tests showed white blood cells 12890/µL, red blood cells 549 × 10
4
/µL, haemoglobin 13.8 g/dL, 

haematocrit 41.2%, platelet 35.5 × 10
4
/µL, total protein 7.3 g/dL, albumin 3.4 g/dL, total bilirubin 1.3 mg/dL, 

direct bilirubin 0.4 mg/dL, aspartate transaminase 14 U/L, alanine transaminase 13 U/L, alkaline phosphatase 58 

U/L, lactate dehydrogenase 141 U/L, γ-glutamyltransferase 20 U/L, cholinesterase 252 U/L, creatine kinase 78 

U/L, uric acid 3.3 mg/dL, blood urea nitrogen 17.0 mg/dL, creatinine 1.1 mg/dL, c-reactive protein 22.9 mg/dL, 



 

 
 

 

 

 
  

erythrocyte sedimentation rate 83 mm/hour, total prostate-specific antigen 2.04 ng/mL, free prostate-specific 

antigen 0.35 ng/mL, antinuclear antibody 1:40 (homogeneous), myeloperoxidase-anti neutrophil cytoplasmic 

antibody (ANCA) <1.0 U/mL,  proteinase 3-ANCA <1.0 U/mL, and urinalysis showed no occult blood, 1–4 red 

blood cells/high power field, 1–4 white blood cells/high power field, and no proteins. The patient was negative 

for Hepatitis B antigen. T-SPOT-TB test and urine mycobacterium culture was negative. Polymerase chain 

reaction (PCR) test for chlamydia and gonorrhoea as per the urine sample was negative. His PCR test for 

COVID-19 was also negative. His blood and urine culture were negative. Whole computed tomography (CT) 

showed no specific lesions, and CT angiography showed no aneurysm. Testicular ultrasonography showed that 

the left spermatic cord was markedly more prominent than the right spermatic cord, with a perineal hyper-echoic 

area but not increased blood flow (Fig. 1). He was initially administered meropenem for the high fever, but his 

condition did not improve. Thus, further examinations were conducted. T2-weighted MRI for his scrotum 

showed enlargement of the left epididymis and dilation of the venous system (Fig.2a). Gadolinium-contrasted 

T1-weighted MRI findings for a sagittal section of the epididymis showed soft tissue thickening around the 

epididymis (Fig.2b). These MRI findings were consistent with epididymitis, but did not show vasculitis change. 

The MRI for his lower extremities showed diffuse high intensity area in his adductor femoris, hamstrings, 

quadriceps, and triceps surae muscles (Fig. 3). In addition, the MRI showed that perivascular high-signal area 

and vessel wall thickening was seen in femoral artery and posterior tibial artery, which showed inflammation of 

the arteries. The patient refused biopsy for his testicular vein and a biopsy was performed for his lateral great 

muscle, which showed mild lymphocyte infiltration of the muscle fibers with degeneration and atrophic change 

but the biopsy did not show necrotizing vasculitis. 

Although the pathological findings did not show vasculitis, the patient was fulfilled with the American College 

of Rheumatology 1990 criteria for the classification of PN [6]. In addition, he had myalgia with diffuse 

hyperintensity area of muscle and inflammatory change of femoral and posterior tibial arteries on MRI. 

Furthermore, scrotum MRI showed epididymitis and infections that cause epididymitis such as gonorrhea, 

chlamydia, and tuberculosis were denied in blood or urine examinations. Considering these results, we 

diagnosed him PN with epididymitis and treated with prednisolone (PSL) 60 mg/day. Clinical course was shown 

in Figure 4. After the treatment, his testicular pain improved within a few days after PSL treatment and his 

condition improved. He was discharged from the hospital 31 days after admission. Five months later, his 

condition was stable with the treatment of PSL 5 mg/day. His MRI for the scrotum at last observation improved 

compared to the those of before treatment (Fig.2). 



 

 
 

 

 

 
  

 

Discussion 

We experienced a possible case of PN with epididymitis following COVID-19 vaccination. Through our 

experience of this case, we can make 2 clinically important observations. 

Firstly, our patient developed following COVID-19 vaccination. The COVID-19 vaccine is a mRNA vaccine, 

with a different mechanism from that of existing vaccines. Viral mRNA is administered into human cells in the 

epithelium encapsulated in lipid nanoparticles which undergoes cellular translation to form the target spike 

protein and promote antibody formation [7].  Vaccines based on mRNA-containing lipid nanoparticles (LNPs) 

are a promising new platform. However, injection of LNPs lead to rapid and robust inflammatory responses, 

characterized by neutrophil infiltration, activation of diverse inflammatory pathways, and production of various 

inflammatory cytokines and chemokines [8].  

On the other hand, in patients with COVID-19, the cooperative action of NF-kB and STAT3 activates the 

amplification circuit of interleukin 6, resulting in an abnormal increase in the production of inflammatory 

cytokines [9]. In addition, patients with multiorgan failure had coagulation abnormalities and these patients were 

associated with poor prognosis because they had the microthrombi of the lungs, lower limbs, hands, brain, heart, 

liver, and kidneys while vaccine vaccine-induced inflammation is not associated with microthrombi [8,9]. 

Although the mechanism of development of vasculitis following vaccination is unknown, a number of cases of 

vasculitis have been reported following influenza vaccination [10]. One report showed that 64.6% of systemic 

vasculitis following influenza vaccination was small vessel vasculitis [11]. Small vessel vasculitis following 

COVID-19 vaccination also has been reported, mainly ANCA associated vasculitis (AAV) [4].  In addition, one 

report showed that AAV patients with second vaccination was higher than those of first dose and it is possible 

that booster vaccination might have induced the development of AAV [12]. However, medium vessel vasculitis 

is a rare complication. We found four cases of medium-sized vasculitis following COVID-19 vaccination, 

including our case, and summarized them in Table 1 [13-15]. Three patients were male and two patients received 

mRNA vaccination. Three patients developed vasculitis after the first dose of vaccination. All the patients 

experienced adverse effects within 30 days of vaccination. Two male patients experienced orchitis. The visceral 

involvement were renal, mesenteric artery, skin, and muscle, and epididymis. Biopsy was performed in three 

cases, two of which showed necrotizing vasculitis. ANCA was negative in all cases. All patients were treated 

with systemic therapy, including glucocorticoids and immunosuppressive drugs, and all recovered.  

  Secondly, our patient had PN with epididymitis. A previous report showed that approximately 20% of 



 

 
 

 

 

 
  

patients with PN had testicular pain, which was associated with epididymitis [16]. In addition, autopsy cases of 

patients with PN showed that 60–86% had intra-scrotal lesions, which were then identified as common lesions in 

these patients [17]. On the other hand, several investigators reported epididymitis following vaccination, in 

particular, measles-mumps-rubella vaccination [18,19]. Epididymitis following Mumps vaccination is 

considered to be an immune-mediated adverse reaction in which specific lymphocytes for the vaccine antigen or 

wild-type mumps virus are pre-existing in the testis and react immediately when the vaccine antigen reaches the 

testis [18]. Testicular pain and epididymitis also was also observed in patients with COVID-19, and one report 

showed that patients with severe COVID-19 developed epididymitis more frequently [20]. In addition, patients 

with mild to moderate COVID-19 without testicular symptoms also had ultrasonographic findings indicative of 

epididymitis [21]. The novel COVID-19 has an affinity for angiotensin-converting enzyme 2 (ACE-2) receptors 

and angiotensin-converting enzyme 2 (ACE-2), which is frequently found in the COVID-19 pathology of 

pneumonia, was also found in testicular tissue [22].  

On the other hand, a retrospective study showed that COVID-19 vaccination decreased the risk of 

epididymitis [23]. In addition, the Society for Male Reproduction and Urology and the Society for the Study of 

Male Reproduction have reported that the COVID-19 vaccination should not be avoided for men desiring 

fertility [24, 25]. However, there is no solid data indicating whether COVID-19 vaccination can help decrease 

the risk of epididymitis, and it is possible that the vaccination may induce vasculitis, as seen in our case [26]. 

Further study is warranted to investigate the association between COVID-19 vaccination and vasculitis. 

In conclusion, COVID-19 vaccination may induce vasculitis and clinicians should be aware of the disease 

following the vaccination. 

 

Patient consent  

A written informed consent for this case report has been obtained from the patient. 

 

Conflict of interest 

None. 

 

Author contributions 

All authors approved the final version of this article. YO had full access to all the data. SO was responsible for 

the organization and coordination of the case. 



 

 
 

 

 

 
  

 

Acknowledgements 

The authors wish to thank the patient for participating in this report. 

 

Funding sources  

No specific funding was received from any bodies in the public, commercial or not-for-profit sectors to carry out 

the work described in this article. 

 

Ethical approval 

Not applicable 

 

References 

1. Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, et al. Efficacy and Safety of the mRNA-

1273 SARS-CoV-2 Vaccine. N Engl J Med. 2021,384:403–16. 

2. Baimukhamedov C, Makhmudov S, Botabekova A. Seropositive rheumatoid arthritis after vaccination 

against SARS-CoV-2 infection. Int J Rheum Dis. 2021,24:1440–1. 

3. Zavala-Miranda MF, González-Ibarra SG, Pérez-Arias AA, Uribe-Uribe NO, Mejia-Vilet JM. New-onset 

systemic lupus erythematosus beginning as class V lupus nephritis after COVID-19 vaccination. Kidney Int. 

2021,100:1340–1. 

4. Prabhahar A, Naidu GSRSNK, Chauhan P, Sekar A, Sharma A, Sharma A, et al. ANCA-associated vasculitis 

following ChAdOx1 nCoV19 vaccination: case-based review. Rheumatol Int. 2022,42:749–58. 

5. Grossman ME, Appel G, Little AJ, Ko CJ. Post-COVID-19 vaccination IgA vasculitis in an adult. J Cutan 

Pathol. 2022,49:385–7. 

6. Lightfoot RW, Michel BA, Bloch DA, Hunder GG, Zvaifler NJ, McShane DJ, et al. The American College 

of Rheumatology 1990 criteria for the classification of polyarteritis nodosa. Arthritis Rheum. 1990,33:1088–

93. 

7. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al. Safety and Efficacy of the 

BNT162b2 mRNA Covid-19 Vaccine. N Engl J Med. 2020,383:2603–15. 

8. Ndeupen S, Qin Z, Jacobsen S, Bouteau A, Estanbouli H, Igyártó BZ. The mRNA-LNP platform's lipid 

nanoparticle component used in preclinical vaccine studies is highly inflammatory. iScience. 



 

 
 

 

 

 
  

2021,24:103479.. 

9. Hojyo S, Uchida M, Tanaka K, Hasebe R, Tanaka Y, Marakami M, et al. How COVID-19 induces cytokine 

storm with high mortality. Inflamm Regen. 2020,40:37. doi: 10.1186/s41232-020-00146-3. PMID: 

33014208; PMCID: PMC7527296. 

10. Bonetto C, Trotta F, Felicetti P, Alarcón GS, Santuccio C, Bachtiar NS, et al. Vasculitis as an adverse event 

following immunization - Systematic literature review. Vaccine. 2016,34:6641–51. 

11. Watanabe T. Vasculitis Following Influenza Vaccination: A Review of the Literature. Curr Rheumatol Rev. 

2017,13:188–96. 

12. Baier E, Olgemöller U, Biggemann L, Buck C, Tampe B. Dual-Positive MPO- and 

PR3-ANCA-Associated Vasculitis Following SARS-CoV-2 mRNA Booster Vaccination: A 

Case Report and Systematic Review. Vaccines (Basel). 2022, 10(5):653. doi: 

10.3390/vaccines10050653. PMID: 35632410; PMCID: PMC9148036. 

13. Fillon A, Sautenet B, Barbet C, Moret L, Thillard EM, Jonville-Béra AP, et al. De novo and relapsing 

necrotizing vasculitis after COVID-19 vaccination. Clin Kidney J. 2022,15:560–3.. 

14. Al-Allaf AW, Razok A, Al-Allaf Y, Aker L. Post-COVID-19 vaccine medium-vessel vasculitis and acute 

anterior uveitis, causation vs temporal relation; case report and literature review. Ann Med Surg (Lond). 

2022,75:103407. 

15. Su HA, Hsu HT, Chen YC. Cutaneous polyarteritis nodosa following ChAdOx1 nCoV-19 vaccination. Int J 

Dermatol 2022,61:630–1. 

16. Pagnoux C, Seror R, Henegar C, Mahr A, Cohen P, Le Guern V, et al. Clinical features and outcomes in 348 

patients with polyarteritis nodosa: a systematic retrospective study of patients diagnosed between 1963 and 

2005 and entered into the French Vasculitis Study Group Database. Arthritis Rheum. 2010,62:616–26. 

17. Dahl EV, Baggenstoss AH, Deweerd JH. Testicular lesions of periarteritis nodosa, with special reference to 

diagnosis. Am J Med. 1960,28:222–8. 

18. Clifford V, Wadsley J, Jenner B, Buttery JP. Mumps vaccine associated orchitis: Evidence supporting a 

potential immune-mediated mechanism. Vaccine. 2010,28:2671–3. 

19. Abdelbaky AM, Channappa DB, Islam S. Unilateral epididymo-orchitis: a rare complication of MMR 

vaccine. Ann R Coll Surg Engl. 2008,90:336–7. 

20. Chen L, Huang X, Yi Z, Deng Q, Jiang N, Feng C, et al. Ultrasound Imaging Findings of Acute Testicular 

Infection in Patients With Coronavirus Disease 2019: A Single-Center-Based Study in Wuhan, China. J 



 

 
 

 

 

 
  

Ultrasound Med. 2021,40:1787–94. 

21. Carneiro F, Teixeira TA, Bernardes FS, Pereira MS, Milani G, Duarte-Neto AN, et al. Radiological patterns 

of incidental epididymitis in mild-to-moderate COVID-19 patients revealed by colour Doppler ultrasound. 

Andrologia. 2021,53:e13973. 

22. Achua JK, Chu KY, Ibrahim E, Khodamoradi K, Delma KS, Iakymenko OA, et al. Histopathology and 

Ultrastructural Findings of Fatal COVID-19 Infections on Testis. World J Mens Health. 2021,39:65–74. 

23. Carto C, Nackeeran S, Ramasamy R. COVID-19 vaccination is associated with a decreased risk of orchitis 

and/or epididymitis in men. Andrologia. 2022,54:e14281. 

24. Adamyan L, Elagin V, Vechorko V, Stepanian A, Dashko A, Doroshenko D, et al. A Review of Recent 

Studies on the Effects of SARS-CoV-2 Infection and SARS-CoV-2 Vaccines on Male Reproductive Health. 

Med Sci Monit. 2022,28:e935879. 

25. Lifshitz D, Haas J, Lebovitz O, Raviv G, Orvieto R, Aizer A. Does mRNA SARS-CoV-2 vaccine 

detrimentally affect male fertility, as reflected by semen analysis. Reprod Biomed Online. 2022,44:145–9. 

26. Mungmunpuntipantip R, Wiwanitkit V. COVID-19 vaccination, orchitis and epididymitis. Andrologia. 

2022,54:e14340. 

 

 

Figure legends 

Figure 1. 

(a) was a right Spermatic cord and (b) was a left Spermatic cord. Left spermatic cord was markedly more 

prominent than the right spermatic cord, with a perineal hyper-echoic area. 

 



 

 
 

 

 

 
  

Figure 2. 

(a) is T2-weighted MRI image, which showed enlargement of the left epididymis and dilation of the venous 

system but improved the size and vasodilation of the epididymis after treatment. 

(b) is Gadolinium-contrasted T1-weighted MRI findings for a sagittal section of the epididymis, 

which showed soft tissue thickening around the epididymis but improved after treatment. 

 

Abbreviations 

MRI: Magnetic Resonance Imaging. 

 

Figure 3. 

All images were fat-suppressed T2-weighted MRI findings.  

(a) and (c) showed MRI of femur. (b) and (d) showed MRI of lower legs. (a) and (b) showed a high intensity 

area in the adductor femoris, hamstrings, quadriceps, and triceps surae muscles. 

(c) and (d) showed that perivascular high-signal with thickening of the vessel wall was seen in femoral and 

posterior tibial artery. 

 

Abbreviations 

MRI: Magnetic Resonance Imaging. 

 



 

 
 

 

 

 
  

Figure 4.  

Abbreviations 

CTRX, Ceftriaxone; CRP, C reactive protein; MEPM, meropenem; PSL,prednisolone; 

 

 

 

Table 1.  Medium-sized vasculitis following COVID-19 vaccination 

 Case 1 Case 2 Case 3  Case 4  

Age (years old) 73 46 52 63 

Sex male male female male 

Vaccination type N/A Pfizer Astra Zeneca Pfizer 

Past history HBV HT none none 

Vaccine dose first second first first 

Days after 

vaccination 

21 7 28 17 

CRP (mg/dL) N/A 20.3 normal 22.9 

ESR (mm/hour) N/A 11 normal 83 

Symptom fever, arthralgia, 

purpura, orchitis 

abdominal pain erythematous 

subcutaneous nodule 

fever, orchitis 

Visceral 

involvement  

kidney celiac artery cutaneous muscle 

epididymis 

Treatment HD,GC, CY IVMP, GC, AZP GC, MTX GC 

Outcome improved improved improved improved 



 

 
 

 

 

 
  

Reference [13] [14] [15] our case 

 

Abbreviations: AZP, azathioprine; CRP, C reactive protein; CY, cyclophosphamide; ESR, erythrocyte 

sedimentation rate; GC, glucocorticoid; HBV, hepatitis B virus; HD, hemodialysis; HT, hypertension; IVMP, 

intravenous methylprednisolone; MTX, methotrexate; N/A, not available. 

 


