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Glucagon-like peptide 1 receptor agonists (GLP-1RAs) are being investigated to slow the decline of
kidney function in type 2 diabetics with chronic kidney disease (CKD). These agents have proven benefits
on cardiac outcomes and all-cause mortality as well as in reducing the incidence of macroalbuminuria.
Ours is a case of drug-associated acute interstitial nephritis requiring hemodialysis temporally related to a
semaglutide dose increase. This case is unique as the index patient had no underlying CKD. Limited
cases of acute kidney injury, superimposed on underlying CKD, in patients taking the GLP-1RA sem-
aglutide have been reported. To our knowledge, there are no existing case reports in the literature of GLP-
1RA-associated acute interstitial nephritis in a patient with baseline normal kidney function. Because our
prescription of these agents is increasing and is anticipated to increase further with growing scientific
evidence for their benefit, we sought to highlight this possible, important serious adverse effect of
semaglutide.
© 2022 The Authors. Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Glucagon-like peptide 1 receptor agonists (GLP-1RAs),
a newer class of antidiabetic agents, have been

demonstrated to have pleiotropic benefits including car-
dioprotection, treatment of obesity, and suggested kidney
protective effects.1 A dedicated kidney outcome random-
ized controlled trial (the FLOW study, NCT03819153) is
currently ongoing, studying the effects of weekly subcu-
taneous semaglutide on the occurrence of persistent esti-
mated glomerular filtration rate decline of ≥50 percent
from the trial start, reaching end-stage kidney disease,
death from kidney disease, or death from cardiovascular
disease in patients with type 2 diabetes and chronic kidney
disease (CKD).2 This class has a low side effect profile;
however, acute kidney injury (AKI) requiring dialysis is
listed as a possible rare adverse reaction (usually occurring
in the setting of GLP-1RA induced nausea and vomiting
with associated hypovolemia).3,4

There are limited published case reports describing
acute interstitial nephritis (AIN) with some frequently
used GLP-1RAs including liraglutide and semaglutide.5 A
thorough search of the relevant literature yielded only
2 cases of AKI superimposed on CKD (underlying dia-
betic nephropathy), ascribed to semaglutide-induced
AIN.6 AIN is a common cause of AKI, often because of
medications in high-income countries such as antibiotics
(most common cause), proton pump inhibitors,
nonsteroidal anti-inflammatory agents, and diuretics. AIN
often has a nonspecific presentation with the classic triad
of rash, fever, and eosinophilia seen infrequently.
Discontinuation of the offending agent is considered the
mainstay of therapy, and the use of corticosteroids to
hasten kidney recovery may be beneficial, especially if
started early.7 Our case is the first known case description
of semaglutide-induced AIN in a patient with no back-
ground CKD.
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A man in his thirties presented via a referral hospital with a
1-week history of malaise and increasing shortness of
breath (however, no gastrointestinal disturbance) with a
nonoliguric AKI in the context of normal serum creatinine
of 1.05 mg/dL (93 μmol/L) with an estimated glomerular
filtration rate of 91 mL/min/1.73 m2 and undetectable
urinary albumin-creatinine ratio 5 months prior.

His past medical history included morbid obesity,
diabetes on 1 oral agent with no known target organ
disease, nonischemic cardiomyopathy diagnosed 6 years
ago (with the last recorded left ventricular ejection frac-
tion of 40% on transthoracic echocardiogram), and
nonsignificant smoking history. His chronic medication
for the past 1-2 years had been: carvedilol, spironolactone,
furosemide, ascorbic acid, metformin, rosuvastatin, and
sacubitril-valsartan at stable doses. He had been prescribed
weekly semaglutide injections 6 weeks before presenting,
and the dose had increased from 0.25 mg to 0.5 mg
4 weeks prior. He was adherent with all his medication
and had no current or remote history of nonsteroidal anti-
inflammatory or other medication ingestion.

Clinical examination was unremarkable. He was
normotensive and afebrile with no rash and was assessed as
euvolemic with no evidence of decompensated heart fail-
ure or fluid overload. His laboratory examinations at
presentation were as follows: serum blood urea nitrogen
level of 165.53 mg/dL (58.7 mmol/L), serum creatinine
12.86 mg/dL (1138 μmol/L), serum potassium
6.2 mmol/L, C-reactive protein 7.34 mg/dL (73.4 mg/L),
brain natriuretic peptide level 160 pg/mL, urinary
albumin-creatinine ratio 91.1 mg/g (10.3 mg/mmol),
white cell count 11.1 × 103/μL (slight leukocytosis,
normal eosinophil count), pH 7.22, bicarbonate (venous)
14 mmol/L, anion gap 21 mEq/L (lactate 5.4 mg/dL,
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Figure 1. Interstitial inflammatory infiltrates composed of lym-
phocytes, plasma cells, and occasional eosinophils, and acute
tubular injury. Hematoxylin and eosin, 10×.

Borkum et al
0.3 mmol/L, beta-hydroxybutyrate <0.10 mmol/L). His
hemoglobin A1c was 7.7%. Urinalysis revealed occasional
hyaline and granular casts, hemoglobin, and trace pro-
teinuria. Complement C3 and C4, anti-double-stranded
DNA, antineutrophil cytoplasm antibodies, and serum
protein electrophoresis were all negative. Acute intermit-
tent hemodialysis was initiated and subsequently
continued for a week because of the metabolic parameters.

An ultrasound-guided kidney biopsy showed patchy
interstitial inflammatory infiltrates (lymphocytes, plasma
cells, mild eosinophils), mild tubulitis, diffuse acute
tubular injury, and no evidence of immune complex-
mediated glomerulonephritis by immunofluorescence or
electron microscopy (Fig 1). He was started on prednisone
1 mg/kg after preliminary information from his biopsy
and discharged on a tapering oral prednisone regimen. The
following medications were held on admission and
discharge: sacubitril-valsartan, spironolactone, furose-
mide, rosuvastatin, semaglutide, and metformin.

The patient was documented to have recovered kidney
function 10 days after his initial presentation, serum
creatinine 1.32 mg/dL (117 μmol/L) and urinary
albumin-creatinine ratio <8.84 mg/g (<1.0 mg/mmol).
At his most recent heart failure clinic appointment
1 month after discharge, his creatinine was at baseline, and
he had been re-established on sacubitril-valsartan and
spironolactone. He continued on tapering prednisone with
cholecalciferol, famotidine and sulfamethoxazole-
trimethoprim.
DISCUSSION

To our knowledge, this is the first reported case of biopsy-
proven AIN related to semaglutide in a patient with no
pre-existing CKD. This case is relevant as, amidst emerging
evidence of improved cardiovascular and obesity out-
comes, it is anticipated that GLP1-RAs will be used more
frequently in patients with and without kidney disease and
2

may soon be added to the growing armamentarium of
agents to slow the progression of diabetic kidney disease.
Although multiple cases of AKI with GLP-1RAs have been
described in a pooled analysis of cardiovascular outcome
trials, GLP-1RAs do not increase the risk of AKI.8 In a meta-
analysis of the novel glucose-lowering agent, GLP-1RAs
had a neutral effect on the risk of AKI; this is in contrast
to sodium/glucose cotransporter 2 inhibitors, which were
associated with a lower risk of AKI.9 However, in a sys-
tematic review of case reports of adverse drug reactions
related to GLP-1RAs, 120 cases were found of which
23 were kidney-related, mostly in patients with pre-
existing kidney disease.4

Our patient had no known baseline CKD and presented
with a nonoliguric AKI requiring acute hemodialysis
because of biopsy-proven drug-induced AIN. Because of
the time correlation between semaglutide initiation and
dose increase and AKI presentation, it was highly sugges-
tive that this was due to semaglutide therapy. We could
not determine another cause for his AIN; he had been on
all his other medications at the same doses for at least
1 year. Although being exposed to multiple medications
that could have been contributory, drug-induced AIN
typically occurs 7-10 days after exposure to the drug and
with some agents after a few weeks or months, making
semaglutide the only possible causative agent.7 Our patient
luckily recovered kidney function and came off dialysis.
Although rare semaglutide-related AIN is a described
serious adverse effect, it should be considered in the dif-
ferential diagnosis in applicable patients.

Currently, with semaglutide prescription, monitoring
of kidney function is limited to patients with severe
adverse gastrointestinal reactions.10 The authors suggest
that regular clinical follow-up and careful dose escalation
with monitoring of kidney function be considered with
future prescribing guidelines, especially in the CKD
population.
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