
Am J Transl Res 2023;15(11):6626-6631
www.ajtr.org /ISSN:1943-8141/AJTR0153531

Case Report
Successful treatment of  
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Abstract: De novo glomerular injuries or relapse of nephropathy following COVID-19 vaccine has been reported. 
Here we present the first case of successful treatment of new-onset diabetes mellitus and biopsy-proven IgA ne-
phropathy after COVID-19 vaccination. A 56-year-old man with no known medical history of renal dysfunction or 
diabetes mellitus developed both within 3 months after receiving a third dose of inactivated COVID-19 vaccine (Vero 
cells). His symptoms were characterized by brown urine, severe dry mouth, and excessive thirst. Randomly acquired 
blood glucose levels exceeded 33.3 mmol/L. A kidney biopsy showed IgA nephropathy. He was started on insulin 
for glycemic control. After glucocorticoid and cyclophosphamide treatment, oral tablets of repaglinide, combined 
with acarbose, controlled blood glucose and stabilized kidney function. This case is unique because the kidneys 
and pancreas were simultaneously affected by the vaccine. Successful treatment of the disease proved that cyclo-
phosphamide combined with glucocorticoids were effective and that blood glucose was successfully controlled. This 
treatment option could be useful in similar cases in the future.
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Introduction

COVID-19 vaccine has been administered in 
almost all countries as a critical measure used 
to control the pandemic. However, COVID-19 
vaccination-related glomerular diseases have 
become a new concern. Both the mRNA vac-
cine and the inactivated vaccine can cause 
new-onset and relapsing glomerular disease 
[1]. These diseases typically occur after the 
first or second dose of vaccination. De novo  
glomerular disease is mainly IgA nephropathy 
(IgAN) or minimal change disease, which is 
mostly sensitive to steroids. Patients who ex- 
perience relapse have a fair prognosis, and 
spontaneous remission occurs in some cases. 
The pathogenesis of these vaccine-associated 
diseases possibly includes humoral and cellu-
lar immune responses [2]. Some effects of the 

COVID-19 vaccine on glycolytic metabolism are 
known [3]. Here, we report a case of a patient 
with both new-onset diabetes mellitus and IgAN 
after COVID-19 vaccination. We also describe 
the dosing regimen used for successful treat- 
ment.

Case report

A 56-year-old man presented with new-onset 
severe hyperglycemia accompanied by hematu-
ria and proteinuria. His blood sugar level was 
significantly elevated. Randomly acquired blood 
glucose samples revealed levels exceeded 
33.3 mmol/L. Hypertension was the only previ-
ous condition noted in the medical history. The 
patient was never infected with COVID-19. He 
had no known COVID-19 exposures and did not 
experience flu-like illness throughout the COVID-
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19 pandemic. He had no family history of kid-
ney disease, including IgAN. He received the 
third SARS-CoV-2 vaccine (E202202002), man-
ufactured by SINOVAC, and was asymptomatic 
during the 28-day interval between doses. 
However, about 3 months after receiving the 
vaccine, he developed brown urine, severe dry 
mouth, and excessive thirst.

The patient went to the hospital, where urinaly-
sis showed proteinuria 3+ (ref: negative), 1,119 
red blood cells per high-power field (ref: 0-3), 
and 156 white blood cells per high-power field 
(ref: 0-4). Serum albumin was 34.9 g/L. Se- 
rum creatinine was 109.7 μmol/L (ref: 57-97 
μmol/L), and the estimated glomerular filtra-
tion rate (eGFR) was 79 mL/min/1.73 m2. A ran-
domly acquired urine protein-creatinine ratio 
was 2.15 g/g (ref: 0-0.2 g/g). Negative findings 
included lack of lower extremity edema, rash, 
abdominal pain, arthralgia, lymphadenopathy, 
and throat erythema. A kidney ultrasound 
showed mildly increased echogenicity with a 
normal size and cortical thickness. An addition-
al serological work-up for glomerulonephritis 
was negative, including for hepatitis B and C, 
human immunodeficiency virus, and antinucle-
ar and antineutrophil cytoplasmic antibodies. 
Erythrocyte sedimentation rate and C-reactive 
protein results were normal. Complement C3 
(85, ref: 90-180 mg/dL) and C4 (24, ref: 10-40 
mg/dL) results were normal. Creatinine phos-
phokinase was 82 U/L (ref: 0-190 U/L). Im- 
munoglobulin A levels were elevated to 657 
mg/dL (ref: 70-400 mg/dL). A kidney biopsy 
was performed. Light microscopy results 
revealed 12 glomeruli with mild mesangial 
expansion and hypercellularity, without endo-

tiated at 20 mg qd for a week, then tapered by 
5 mg/d every week to 10 mg/d, then withdrawn 
after 1 month), and insulin (insulin aspart 10 U 
tid, and insulin glargine 20 U injected subcuta-
neously at 9:00 PM) therapy. After 1 week, ran-
domly acquired blood glucose samples indicat-
ed that glucose levels were decreased. We thus 
began to discontinue the insulin given before 
sleep. After 2 weeks, because the randomly 
acquired blood glucose levels of this patient 
continued to decrease, we began to reduce the 
dose of insulin used in the daytime. After 4 
weeks of therapy, the randomly acquired blood 
glucose level of this patient was successfully 
controlled using oral acarbose 50 mg tid com-
bined with repaglinide 0.5 mg tid, without insu-
lin injection (Figure 2). Reexamination results 
revealed that the urine protein-creatinine ratio 
was decreased to 0.208 g/g (Figure 3), kidney 
function remained stable, and serum creati-
nine did not increase (Figure 4). Blood glycated 
albumin decreased to normal levels (Figure 5). 
Serum albumin was obviously improved to 41.1 
g/L (Figure 6). Hemoglobin was maintained 
within the normal reference range (ref: 120-
160 g/L) (Figure 7). Glycosylated hemoglobin 
decreased from 12.9% to 6.4% (ref: 4.0-6.3%) 
(Figure 8). The number of erythrocytes in the 
sediment gradually decreased after two eleva-
tions to 147 cells/μl (ref: 0-17/μl) (Figure 9). 
After 4 months of therapy, proteinuria was 
absent, and all oral tablets used to control 
hyperglycemia were stopped.

Discussion

There are several case reports of various types 
of glomerulopathies following the administra-

Figure 1. Immunofluorescence images acquired after renal puncture. A. 
Glomerular mesangial expansion and hypercellularity (hematoxylin-eosin, 
×200); B. Strong glomerular mesangial deposits, revealed using IgA antisera 
(immunofluorescence study, ×200).

capillary hypercellularity. Im- 
munofluorescence results re- 
vealed 3+ diffuse granular me- 
sangial staining for IgA (Figure 
1). Other staining results found 
2+ for C3; IgG and other immu-
noglobulin/complement antibo- 
dies were negative. The pa- 
thologic features were consis-
tent with IgAN, with an Oxford 
MEST-C classification of M1E- 
0S0T0C0.

The patient was treated with 
intravenous cyclophosphamide 
(0.8 g qm), oral prednisone (ini-
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Figure 2. Clinical medication regimen and duration of the patient. The color bar length represents the duration of 
medication use. The red number represents the medication dose. The light dashed line represents discontinued 
use of the drugs. Prednisone was taken orally at 20 mg qd, reduced to 15 mg in the second week, 10 mg in the 
third week, and discontinued after 2 weeks. Cyclophosphamide was given via the intravenous route once a month, 
four times at 0.8 g each time. Insulin glargine 20 U qn injected subcutaneously for 2 weeks, and insulin aspart 10 
U tid for 4 weeks. Acarbose 50 mg tid and repaglinide 0.5 mg tid were taken orally, starting in the second month 
and continuing for 2 months.

Figure 3. Changes in urine protein-creatinine ratios 
from baseline to 3 months.

Figure 4. Changes in serum creatinine during 2 
months of therapy.

Figure 5. Changes in serum glycated albumin during 
4 weeks of therapy.

Figure 6. Changes in serum albumin from baseline 
to 2 months.

tion of COVID-19 vaccines produced by differ-
ent manufacturers. In May 2021, Matthew 

Abramson et al. [4] first reported a case of IgAN 
after SARS-CoV-2 vaccination. A number of 
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athy. Renal diseases can develop after the first 
or second dose. One study found that mRNA 
vaccines induce strong CD4+ and CD8+ T-cell 
responses, antibody responses, and cytokine 
release [6]. Glomerulopathy is closely related to 
podocyte injury mediated by T and B cells. 
Therefore, the humoral and cellular immune 
responses mediated by mRNA vaccines could 
be the cause of podocyte injury that results in 
new and recurrent glomerulopathy [7]. Inac- 
tivated vaccine-associated glomerulopathy is 
similar to minimal change disease caused by 
other inactivated vaccines (e.g., influenza); it is 
also related to the immune response elicited by 
the vaccine itself. Inactivated vaccines directly 
introduce antigenic proteins that stimulate the 
host immune response, which causes T and B 
cell responses and eventually results in podo-
cyte injury.

Diabetes mellitus type 2 is a chronic disorder 
characterized by high blood glucose levels  
during a prolonged period. Uncertainties about 
the exact mechanism involved remain, but the 
pancreatic angiotensin-converting enzyme 2 
(ACE2) receptor has been implicated as the 
main enzyme related to COVID-19 pathophysi-
ology. Some researchers mention potential 
mechanisms via which COVID-19 might cause 
new-onset diabetes type 2. Using a meta-anal-
ysis, Sathish T et al. [8] found a prevalence of 
COVID-19-associated new-onset diabetes mel-
litus of 14.4%. Dhan et al. [9] reported similar 
results. There are also some reported cases of 
hyperglycemia following COVID-19 vaccination. 
AbuRumaileh et al. [10] reported a case of new-
onset diabetes type 2 that manifested as a 
hyperosmolar hyperglycemic state, after receipt 

Figure 7. Changes in hemoglobin during a 6-week 
period.

Figure 8. Changes in serum glycated hemoglobin 
during 2 months of therapy.

cases were subsequently reported. Roberta 
Fenoglio et al. [5] reported two cases of IgAN 
among 17 cases of biopsy-confirmed nephrop-
athy after COVID-19 vaccination. One of the two 
patients developed acute renal failure. All 17 
patients received immunosuppressive therapy. 
In this case, all other secondary causes were 
excluded, including those related to ANA, anti-
neutrophil cytoplasmic antibodies, MPO, PR3, 
anti-GBM antibodies, signs of bacterial or viral 
infection, malignant tumors, and drug or poison 
usage. Therefore, the co-occurrence of new-
onset diabetes mellitus and chronic glomeru- 
lonephritis should primarily be explained by 
immunological factors. This patient received 
the third dose of inactivated COVID-19 vaccine 
(Vero cells) during this period. We believe that 
there may be some relationship between the 
COVID-19 vaccine and the development of dia-
betes mellitus and chronic glomerulonephritis.

Inactivated and mRNA vaccines have the po- 
tential to cause new and recurrent glomerulop-

Figure 9. Changes in red blood cells in sediment dur-
ing a 7-week period.
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of a COVID-19 vaccine. Ganakumar et al. [11]
whereas infection itself can be associated with 
severe hyperglycemia, including hyperglycemic 
emergencies. While the accelerated vaccine 
development and rollout have considerably 
decreased morbidity and mortality with reason-
able safety, there are emerging reports of wors-
ening of hyperglycemia in response to vaccina-
tion, with possible shared pathophysiology with 
COVID-19 infection-related hyperglycemia. We 
hereby report two young patients with type 1 
diabetes (T1DM reported that two patients with 
type 1 diabetes developed diabetic ketoacido-
sis after receiving a COVID-19 vaccine. SARS-
CoV-1 uses ACE2 receptors to damage pancre-
atic β-cells, resulting in acute diabetes [12]. 
Other mechanisms include cytokine storms 
and oxidative stress, overactivation of the 
renin-angiotensin-aldosterone system, and dy- 
sregulated release of stress hormones, such as 
cortisol and catecholamines; these conditions 
can lead to increased insulin resistance [13, 
14]. There are emerging reports of worsen- 
ing hyperglycemia in response to vaccination, 
which might have a pathophysiology similar to 
that of COVID-19 infection-related hyperglyce-
mia. This response may be exaggerated follow-
ing the post-vaccination immune response 
[15]. It is unclear how these vaccines cause 
these conditions, and further study is needed.

To our knowledge, this case report is the first to 
describe de novo diabetes mellitus type 2 and 
biopsy-proven IgAN that developed within 3 
months after COVID-19 vaccination. Based on 
the vaccine-related mechanism of the immune 
reaction, we treated the patient with glucocorti-
coid and cyclophosphamide and controlled the 
diabetes mellitus within a short period. In gen-
eral, glucocorticoids are considered a medica-
tion that can worsen diabetes and harm pan-
creas function, ostensibly leading to an in- 
crease in blood glucose levels. Given this res- 
ponse, glucocorticoids are rarely used to treat 
diabetes mellitus. However, in this case, it was 
strange that the patient’s blood sugar level was 
dramatically high within a short period, without 
any history of diabetes or a propensity to the 
disease. Randomly acquired blood glucose lev-
els exceeded 33.3 mmol/L. We suspected that 
the diabetes was caused by an immunological 
mechanism triggered by the COVID-19 vaccina-
tion. The pathology results of the kidney biopsy 
revealed an IgAN Oxford MESTC classification 

of M1E0S0T0C0 and mild mesangial expan-
sion and hypercellularity without endocapillary 
hypercellularity. Therefore, we administered 
glucocorticoids combined with CTX therapy. 
The patient was very satisfied with the with-
drawal of insulin and only required oral tablets 
to lower blood glucose levels.

Although correlation does not imply causation, 
the onset of symptoms of injury of two organs 
soon after vaccination should be considered as 
the inciting event. This patient received three 
doses of the inactivated COVID-19 vaccine 
(Vero cells). One explanation for the patient’s 
IgAN and diabetes mellitus was production of 
antiglycan antibodies that cross-reacted with 
pre-existing under-galactosylated IgAN. It is 
also possible that the vaccine triggered and 
exacerbated the subclinical IgAN. Although 
most patients with COVID-19 vaccine-associat-
ed glomerular disease have a favorable progno-
sis, providers, doctors, and patients should  
be aware of this adverse effect. This outcome 
also highlighted the necessity for post-vaccina-
tion pharmacovigilance. However, it should be 
emphasized that while this type of response 
was likely a rare occurrence, use of the COVID-
19 vaccine remains important and recom-
mended during the pandemic, because the 
benefits of vaccination greatly outweigh the 
potential complications.
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