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Although vaccines against coronavirus disease 2019 (COVID-
19) are generally well tolerated, since mass vaccination against
COVID-19 began, the number of vaccine-linked cases of the de
novo or relapsing glomerular diseases has been growing. Most
cases have been associated with mRNA and adenovirus vector
deliveries vaccines [1–7]. Göndör et al. recently reported a case
of relapse of idiopathic immune complex–mediated membra-
noproliferative glomerulonephritis (IC-MPGN) after Pfizer’s vac-
cine [8]. Althoughmentioned in article by Fenoglio et al. [7], to the
best of our knowledge, de novo IC-MPGN triggered by COVID-19
vaccine has not been yet described according to available litera-
ture. We report a case of de novo IC-MPGN after the first dose of
AstraZeneca vaccine.

Case description: A 65-year-old man with history of arterial
hypertension, right-side nephrectomy due to trauma and dia-
betes mellitus type 2 of 2 months’ duration presented to emer-
gency department on 27 April 2021 with rapid-onset shortness
of breath. His chronic medication included metformine, statin,
perindopril and amlodipine. He had no previous adverse reac-
tions to vaccines or history of hypersensitivity. On 7 April he
received the first dose of AstraZeneca COVID-19 vaccine and
polymerase chain reaction (PCR) severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) of nasopharyngeal swab was
negative. He was diagnosed with bilateral segmental pulmonary
embolism (PE) and incipient bilateral pulmonary effusion, and
admitted to regional hospital. Complete blood cell count was

normal, serum creatinine (sCr) was 88 μmol/L, serum albumin
was 38 g/L and urine sediment was normal with proteins 1+
on dipstick. Diagnostic workup excluded deep venous thrombo-
sis and there was no evidence of underlying malignant disease.
He was treated with dalteparin and a low dose of furosemide,
and after 7 days was discharged with rivaroxaban (5 mg twice
daily), long-acting insulin, metformine/empagliflozin, statin
and perindopril/amlodipine. Four days after hospital discharge
(31 days after vaccination), he noticed progressive lower limb
swelling and urine foaming and, due to worsening of symp-
toms and development of severe hypertension (210/110 mmHg),
was referred to emergency department on 14 May. Diagnostic
workup revealed elevated sCr (159 μmol/L), progression of pleu-
ral effusions, proteinuria (dipstick 3+) and erythrocyturia. At
thatmoment,hewas respiratory sufficient and not prone to hos-
pitalization. He was recommendation for additional furosemide
(40 mg twice daily) and antihypertensive therapy, and was re-
ferred to a nephrologist urgently. He visited a private nephrol-
ogist on 24 May (laboratory data shown in Table 1). Rivarox-
aban was replaced with reduced dose of apixaban (2.5 mg
twice daily) and eplerenone (12.5 mg twice daily) was added
to the prior therapy. Despite strong recommendation for ad-
ditional inpatient workup and treatment, he was not prone
to hospitalization until 30 September, when he was admitted
in our hospital (PCR to SARS-CoV-2 was negative). After kid-
ney ultrasound evaluation, kidney biopsy was performed due to
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Table 1: Relevant patient’s characteristics over time and treatment response.

Patient’s characteristics (units, ref.) 24 May 2021 30 September 2021 (Bx) 13 January 2023

Hemoglobin (g/L, 138–175) 143 122 128
Gross hematuria No No No
Erythrocyturia (per HPF, <3) >100 >100 6–10
24-h proteinuria (g/day, <0.15) 4+ (dipstick) 25 0.9
Serum creatinine (μmol/L, 64–104) 324 315 220
eGFR (mL/min/1.73 m2, ≥60) 16 17 26
Serum albumin (g/L, 41–51) 23 28 45
Total cholesterol (mmol/L, <5) n/a 8.1 4.9
Triglycerides (mmol/L, 1.7) n/a 2.5 1.6
C4 (mg/L, 0.1–0.4) n/a 0.51 n/a
C3 (mg/L, 0.9–1.8) n/a 1.48 n/a

Bx, kidney biopsy; n/a, not available; HPF, high-powered field; eGFR, estimated glomerular filtration rate.

Figure 1: (A) Membranoproliferative pattern in glomerulus, periodic acid–Schiff stain, original magnification ×400. (B) Remodeling of glomerular basement membrane
withmesangial interposition (white arrow) and subendothelial (yellow arrows), subepithelial (green arrow) andmesangial immune deposits (red arrows), transmission
electron microscopy, original magnification ×5000.

persistent nephrotic-nephritic syndrome with renal insuffi-
ciency and refractory hypertension. Table 1 summarizes the rel-
evant patient data. Histopathological analysis showed a mem-
branoproliferative pattern of injury with immunoglobulin G, C3
and C1q deposits on immunofluorescence and characteristic
findings on electron microscopy (Fig. 1). Chronic changes were
mild and diagnosis of IC-MPGN of unclear etiology was estab-
lished. The extensive clinical workup including complement
systemanalysis ruled out neoplasia, infections,hematologic and
other malignant disorders, as well as complement system dys-
regulation. Anti-SARS-CoV-2 serology performed 6 months af-
ter vaccination was negative. Methylprednisolone (MP) 1 mg/kg
therapy was started and after workup completion, he re-
ceived six doses of cyclophosphamide (500 mg) in a 3-week
period. Low dose of MP was continued, and after a follow-
up of 15 months, significant reduction of proteinuria was
achieved with minimal erythrocyturia and stable renal function
(Table 1).

We reported a case of de novo IC-MPGN in a patient who re-
ceived AstraZeneca COVID-19 vaccine 31 days before onset of

first symptoms. Extensive diagnostic workup did not reveal any
underlying cause of IC-MPGN which supports the possible role
of vaccine-induced immune response in the pathogenesis of the
disease. Preceding PE could be also linked to AstraZeneca vac-
cine and early stage of the ongoing nephrotic state could con-
tribute to development of PE [9]. Selected immunosuppressive
treatment was very effective in proteinuria reduction and stabi-
lization of kidney function. To the best of our knowledge, there
is only one mention of de novo MPGN after a second dose of
Moderna vaccine in the literature, but without detailed descrip-
tion [7]. Sethi et al. reported a case of IC-MPGN after COVID-
19 infection in a patient with previously known focal segmen-
tal glomerulosclerosis [10]. There is a report of MPGN in animal
medicine after probable over-vaccination in dog [11]. Although
the temporal association between vaccination and onset of first
nephrologic symptoms in our case is consistent with previously
reported cases of COVID-19 vaccine-linked nephrologic condi-
tions, causality between vaccine and MPGN can only be pre-
sumed, so further investigations are needed to clarify this re-
lationship.
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