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SUMMARY
A woman in her 70s presented to the hospital 
being generally unwell 8 days following the first 
dose of the AstraZeneca COVID-19 vaccination. 
She was in stage III acute kidney injury (AKI) with 
hyperkalaemia and metabolic acidosis. Urinalysis 
showed haematoproteinuria. Renal immunology 
screen was negative. She subsequently underwent two 
renal biopsies. The second biopsy showed features 
consistent with acute tubulointerstitial nephritis. She 
was commenced on oral steroids, which led to marked 
improvement of her renal function.
There are reasons why AKI can occur post vaccination 
such as prerenal AKI from reduced oral intake 
postvaccination due to feeling unwell or developing 
vomiting or diarrhoea. Intravenous fluids were given 
to this patient but with no meaningful improvement 
in renal function. She developed a possible reaction to 
the AstraZeneca COVID-19 vaccine, which led to AKI as 
supported by the interstitial inflammation and presence 
of eosinophils on renal biopsy.

BACKGROUND
With the COVID-19 pandemic, vaccination 
programmes are being rolled out worldwide. As 
the population receives vaccination, there may be 
cases identified of possible COVID-19 vaccination-
induced acute interstitial nephritis (AIN). Report of 
minimal change disease following Pfizer-BioNTech 
COVID-19 vaccine improves with administration 
of prednisolone.1 The plausible mechanism includes 
cell-mediated response initiated by COVID-19 
vaccination.1 This will need one to consider 
avoiding the second dose of the same vaccine and 
potential increasing vaccine mixing. Although rare, 
it may in the future cause autoimmune diseases as 
seen with some other vaccines such as the throm-
bocytopaenia with the Measles–Mumps–Rubella 
vaccine, swine influenza vaccine and Guillain-
Barre syndrome in 1976. This case report simply 
describes AIN after COVID-19 vaccination where 
causality has not been established. More research 
is required to determine causality between AIN and 
COVID-19 vaccination.

The authors felt the importance to increase aware-
ness of the potential for COVID-19 vaccination-
induced AIN as more and more people will receive 
the vaccination worldwide to avoid potential end-
stage kidney disease if the same vaccination type is 
repeated.

CASE PRESENTATION
A woman in her 70s presented to the hospital with 
a 1-week history of being generally unwell 8 days 
following the AstraZeneca COVID-19 vaccination. 

She also described transient right-sided weak-
ness and a generalised headache. The patient was 
passing good amount of urine and had no symp-
toms of lower urinary tract infection, vomiting or 
diarrhoea. She also had no symptoms of systemic 
vasculitis or myeloma such as a purpuric rash, gritty 
eyes, joint pains, mouth ulcers and back pain. On 
presentation, she had no history of fever. She did 
not self-medicate with herbal remedies or take 
any over-the-counter medications including non-
steroidal anti-inflammatory drugs. This part of 
history was important to ascertain any intrinsic 
renal cause or drug-induced AKI.

Past medical history included type II diabetes 
mellitus on oral hypoglycaemic agents and hyper-
tension. She was diagnosed with type II diabetes 
mellitus in 2004 and suffered from background 
diabetic retinopathy. The chronicity and control 
of type II diabetes could have an impact on her 
renal function, although it was unsure if she had 
proteinuria prior to hospital admission. She had no 
known drug allergies, and her drug history included 
alogliptin, glimepiride, metformin, olmesartan and 
simvastatin.

She received the first dose of AstraZeneca 
COVID-19 vaccination 8 days prior to presenta-
tion. She lived with her husband and was indepen-
dent with all her activities of daily living. She was 
a non-smoker and did not drink any alcohol or use 
recreational medications.

There was no family history of renal disease of 
note.

INVESTIGATIONS
It was interesting to note that her blood sugar was 
1.6 mmol/L with the ambulance crew. CT scan of 
the head for the headache and weakness showed no 
acute intracranial pathology.

Renal function showed AKI stage III with meta-
bolic acidosis and hyperkalaemia of 6.1 mmol/L. 
Her serum creatinine on admission was 416 μmol/L, 
which rose to 618 μmol/L at its peak. Her baseline 
creatinine was around 80 μmol/L. Other than a 
normocytic anaemia with a haemoglobin of 97 g/L, 
all her other blood investigations including liver 
function test and bone profile were unremarkable.

Urinalysis showed haematoproteinuria. Urine 
protein–creatinine ratio was 135 mg/mmol. These 
two results could either indicate an intrinsic renal 
cause of AKI or the fact that she suffered from 
hypertension and type II diabetes mellitus. There 
was no evidence of eosinophiluria.

Renal screen including vasculitis and myeloma 
screens were unremarkable. Ultrasound scan of the 
kidneys demonstrated two normal size kidneys, 
with good cortical preservation, no evidence of 
renal calculi, mass or obstructive hydronephrosis.
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The ultrasound scan was important to determine the chro-
nicity or renal injury (cortical preservation with normal sized 
kidneys) and to rule out any reversible post renal cause of AKI.

Renal biopsy was then arranged to look for intrinsic causes of 
AKI. The first biopsy produced an insufficient sample for anal-
ysis. The second biopsy (figures 1–3) revealed mild to moderate 
infiltrates of lymphocytes, plasma cells, histiocytes, neutrophils 
and eosinophils with evidence of tubulitis. There were no pus 
cells, and immunofluorescence was negative for staining immune 
deposits. These are features consistent with AIN.

DIFFERENTIAL DIAGNOSIS
It was thought that hypoglycaemia was the cause of stroke 
mimic, explaining the transient right-sided weakness, which 
subsequently improved with glucose ingestion.

The unexpected AKI was thought to be either prerenal in 
combination with medications (Olmesartan), as she was gener-
ally unwell following vaccination and prerenal accounts for 
the majority of AKI cases. However, her renal function did not 
improve with volume repletion but continued to worsen.

Ultrasound scan of urinary tract ruled out post-renal causes 
of AKI.

The urinalysis and urine protein–creatinine ratio raised suspi-
cions of an intrinsic renal cause despite the unremarkable renal 
vasculitic and myeloma screens. Renal biopsy confirmed AIN, 
which we believe was due to the COVID-19 vaccination.

TREATMENT
The patient received 60 mg of oral prednisolone following the 
results of the biopsy. After 28 days, prednisolone was weaned 
down and eventually stopped 4 months postdiagnosis. The 

patient was given patient education on her condition prior to 
discharge. She was advised to monitor her blood sugars closely 
due to the side effects of glucocorticoids.

The patient’s renal function had continued to improve despite 
weaning off steroids, coupled with the fact that she had also not 
been started on any steroid-sparing agents suggesting that sero-
negative autoimmune diseases were unlikely.

OUTCOME AND FOLLOW-UP
She was seen in clinic 2 weeks postdischarge and her creatinine 
had improved to 234 μmol/L. She was then seen again 2 weeks 
following that and her creatinine was 183 μmol/L whereupon 
her glucocorticoid regime was gradually reduced. The patient 
will continue to be seen in clinic until at least the normalisation 
of renal function.

DISCUSSION
A COVID-19 vaccine known as ChAdOx1 nCoV-19 or 
AZD1222 was developed by the University of Oxford and 
AstraZeneca to treat SARS-CoV-2 infection (the cause of 
COVID-19). In this vaccine, a modified version of a chim-
panzee adenovirus (ChAdOx1) is used, which can enter 
human cells but not replicate inside. A gene for the COVID-
19 vaccine was added into the adenovirus DNA, allowing 
the vaccine to target the spike proteins that SARS-CoV-2 
uses to enter human cells. The vaccine was given emer-
gency authorisation by the UK in December 2020 of the 
pandemic.2 It is given intramuscularly and is being evaluated 
as two doses 4–12 weeks apart. The WHO recommends that 
the two doses be given 8–12 weeks apart.3 Evaluated in four 
trials across three continents, this vaccine had an efficacy of 
70.4% after two doses and protection of 64.1% after at least 
one standard dose, against symptomatic disease to original 
viruses and some variants, with no safety concerns.4 In a 
subsequent analysis of this trial, vaccine efficacy for symp-
tomatic COVID-19 was 76% from 21 days after receipt of 
the first dose until receipt of the second dose or day 90, 
whichever came first, suggesting protection with a single 
dose.5

Immunisation is one of the 10 great public health achieve-
ments of the 20th century and is considered ‘one of the 
greatest tools in the public health arsenal’. Most vaccines 
are safe to administer and cause only minor side effects. The 
common side effects of many vaccines and toxoids include 
fever, local reactions at the injection site or even serum 
sickness-like reaction.6 Although very rare, case reports 
published in the literature have associated vaccines to renal 

Figure 1  Renal biopsy demonstrated Interstitial inflammation in the 
tubules (100x).

Figure 2  Interstitial inflammation infiltrates the tubules (100x).

Figure 3  Interstitial inflammation infiltrates the tubules (400x).
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complications including different glomerular diseases and 
acute kidney injury (AKI) (table 1).

There are reports of AIN following influenza vaccine 
in both the adult and the paediatric groups and report of 
minimal change disease (MCD) following Pfizer-BioNTech 
COVID-19 vaccine.1 7 8 This is the first report of AIN caused 
by any of the various available COVID-19 vaccines, as far 
as we know.

AIN is one of the leading causes of AKI. There are 
multiple factors for tubulointerstitial nephritis and the most 
important aetiology is medication, which consists of 50% 
to 85%, sometimes 92% of total cases.9 There is no typical 
range of time of onset for medication-induced AIN. The 
onset of drug-induced AIN following drug exposure may 
range from 3 to 10 days (as occurs with a second exposure 
to an offending drug), to as long as several weeks, to many 
months (as occurs following a first exposure to an offending 
drug).10 11 Our case presented with AKI 8 days after Astra-
Zeneca COVID-19 vaccine. Simvastatin is also a possibility 
but less likely as the renal function improved with continued 
use. Renal biopsy showed evidence of AIN. In the absence of 
any other causative factor, we were inclined to think this was 
COVID-19 vaccine induced.

AIN can present in many ways as detailed below, from two 
large series in patients with AIN, that included 121 patients 
(table 2).

Drug-induced TIN is a result of allergic reactions and is 
thought to be immune-mediated. Only small proportions 
of the population taking the same medications have TIN 
mainly due to variable responses of individuals to the same 
drug. The main pathogenic mechanism of drug-induced 
TIN is type IV hypersensitive reactions in which T cells 
(71% CD8  + and CD4+ equally) have a central role with 
contributions from monocytes (15%), B cells (7%).9 We 
suspect a similar pathophysiology in our patient.

Apart from drugs, there are other causes of AIN mentioned in 
literature, as summarised below (table 3).

Patient showed excellent response to corticosteroids, 
similar to the report of MCD after Pfizer-BioNTech vaccine.8 
We started steroids on the face of a rising serum creatinine, 
once the biopsy showed results compatible with AIN. The 
best supportive data for glucocorticoid treatment comes 
from a retrospective, multicentre study. This showed that the 
cohort treated with corticosteroids had a lower frequency 
of dialysis (4% vs 44%) and a lower serum creatinine level 
at 18 months (186 and 327 μmol/L).12 There is a retrospec-
tive study to refute this.13 However, one must note that the 
median creatinine was 670 μmol/L in this study and a large 
number of cases (44%) were NSAID induced, which do not 
respond to corticosteroids.

Table 1  Vaccine-associated kidney diseases6

Vaccine
Kidney disease/pathology reported in 
literature

Influenza 	► Nephrotic syndrome: MCD, MN
	► Rhabdomyolysis with ATN, AIN
	► Pauci-immune GN/renal vasculitis
	► HSP
	► Kidney graft rejection

Hepatitis B 	► Nephrotic syndrome: MCD
	► Lupus nephritis: Class IV

Pneumococcal 	► Crescentic GN due to anti-GBM disease
	► Nephrotic syndrome: MCD

Pertussis 	► Renal vasculitis

Diphtheria, pertussis, tetanus 	► Cryoglobulinaemia and proliferative 
GN

Tetanus diphtheria poliomyelitis 	► Nephrotic syndrome: MCD

Smallpox 	► Nephrotic syndrome: MN

Measles 	► Nephrotic syndrome: MCD

Rabies 	► Nephrotic syndrome

Meningococcal 	► Relapse of nephrotic syndrome

BCG 	► Renal granulomas
	► AIN with or without granulomas
	► HSP
	► Nephrotic syndrome: MN

AIN, acute interstitial nephritis; ATN, acute tubular necrosis; GBM, glomerular basement 
membrane; GN, glomerulonephritis; HSP, Henoch–Schonlein purpura; MCD, minimal 
change disease; MN, membranous nephropathy.

Table 2  Clinical and laboratory features at presentation in patients 
with AIN14

Features Frequency in renal biopsy series %

AKI 100

AKI requiring dialysis 40

Arthralgia 45

Skin rash 22

Fever 36

Non-visible haematuria 67

Visible haematuria 5

Proteinuria 93

Nephrotic range proteinuria 2.5

Nephrotic syndrome 0.8

Eosinophilia 35

Eosinophiluria 66

AIN, acute interstitial nephritis; AKI, acute kidney injury.

Table 3  Causes of AIN (original)

Frequency (%) Causes References

50–75 Allergic
	► Medications (5 days to 9 months)

14–17

10–30 Toxic
	► Heavy metals—lead, cadmium
	► Lithium
	► Radiation
	► Mushroom poisoning
	► Chinese herbs

Other
	► South Asian nephropathy
	► Lymphoma
	► Myeloma

18–28

5–15 Immune
	► Tubulointerstitial Nephritis and Uveitis 

Syndrome (TINU)
	► Sarcoidosis
	► Sjogren’s syndrome
	► Vasculitis/ Systemic Lupus 

Erythematosus (SLE)
	► IgG4-related disease

14 29–31

1–10 Infection
	► Ascending urinary infections
	► Hanta virus, HIV, hepatitis
	► Leptospirosis
	► Streptococcal
	► Staphylococcal
	► TB

14 32

AIN, acute interstitial nephritis.
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The pertinent question from this case report is whether the 
AIN and AKI are coincidental or causally related to vacci-
nation. As described in this report, the association between 
development of AIN and COVID-19 vaccination can only be 
based on timing and exclusion of other precipitating factors.

Learning points

	► Presentation with acute kidney injury (AKI) after a COVID-19 
vaccine should be managed following standard guidelines.

	► A renal biopsy should be carried out in unresolved AKI 
following COVID-19 vaccine. If features are compatible with 
acute interstitial nephritis, we suggest consideration to using 
corticosteroids in patients with rising creatinine or imminent 
dialysis.

	► Further research is required to determine the causality 
between COVID-19 vaccination and acute interstitial 
nephritis.
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