Acute interstitial nephritis secondary to vedolizumab
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SUMMARY

We present a patient with an acute kidney injury thought
secondary to acute interstitial nephritis as a result of
vedolizumab maintenance therapy for Crohn's disease.
This appears to be a rare but serious side effect in
patients receiving this treatment which clinicians should
consider in the event of renal dysfunction.

BACKGROUND

Vedolizumab is a humanised immunoglobulin G1
monoclonal antibody to 04B7 integrin. By specifi-
cally inhibiting the gut tropic 047 integrin, vedol-
izumab is thought to selectively inhibit leucocyte
trafficking to the gastrointestinal system.! It has
proven effective in the induction and maintenance
of remission in inflammatory bowel disease.” It is
generally well tolerated and is considered to have
a favourable safety profile compared with other
‘biologics” used in Inflammatory bowel disease
(IBD).?

However, in this case report, we present a patient
with interstitial nephritis thought secondary to
vedolizumab use, highlighting the importance of
continued vigilance for rare adverse drug reactions
even with otherwise well-tolerated treatments.

CASE PRESENTATION

A 44-year-old woman was commenced on vedol-
izumab in June 2019 for control of her Crohn’s
disease as stepwise progression following a failure
to respond to multiple previous therapies.

The patient had a background of treatment resis-
tant Crohn’s disease diagnosed in 2010 at the same
time as Raynaud’s syndrome, congenital nystagmus,
temporal lobe epilepsy and uterine fibroids.

The patient had a prior intolerance to azathio-
prine with deranged liver function, an infusion
reaction to infliximab and had failed to respond to
adalimumab and ustekinumab despite combination
therapy with methotrexate.

Prior to commencing vedolizumab, the patient
was receiving methotrexate 12.5mg weekly and
folic acid and ustekinumab 8 mg weekly. Despite
treatment, she reported bowels moving 4-10 times
a day associated with abdominal discomfort and
nocturnal diarrhoea. There were also concerns
that methotrexate was contributing to arthralgia.
Colonoscopy in October 2018 had demonstrated
mild-to-moderate colitis which was confirmed
histologically.

In June 2019, the patient switched to intrave-
nous vedolizumab infusion receiving induction
doses at week 0, 2, 6, 10 and 14 followed by main-
tenance infusions every 8weeks. There was an
initial good response to induction doses but her
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symptoms flared in January 2020 requiring further
corticosteroids.

In February 2020, while on 8 weekly infusions of
vedolizumab, she reported recurrence of symptoms
with bowels opening six times a day. She described
worsening symptoms towards the end of each infu-
sion cycle. Faecal calprotectin was mildly elevated
at 302 but routine blood tests were normal. A deci-
sion was made to increase the frequency of vedoli-
zumab infusions to six weekly.

In June 2020, 4days following a vedolizumab
infusion, she was admitted to hospital with an acute
episode of fever, malaise and severe myalgia.

She was found to have acute kidney injury (AKI)
stage 1. Her serum creatine rose to 105 wmol/L
compared with a baseline of 76 umol/L in February
2020. Her blood urea was 4.8 mmol/L, white cell
count was 14.3x10%/L, eosinophil count was 0.16
and C reactive protein was 71. SARS-Cov-2 PCR
was negative. She reported her bowels were moving
six times a day which had persisted since February.
She maintained a normal diet with no vomiting or
reduced oral intake. Her abdomen was soft and
non-tender on examination. She had one episode
of fever at 38°C recorded during admission. Other
observations including heart rate and blood pressure
remained within the normal range with no evidence
of hypovolaemia. A stool culture and blood cultures
were also negative. No other focal source of infec-
tion was identified. Apart from vedolizumab the
only other medication she reported taking were
Accrete D3 and budesonide. There was no evidence
of new onset hypertension or hyperglycaemia. She
was discharged the following day on a reducing
course of budesonide with a plan to increase the
frequency of her vedolizumab infusions to four
weekly if her symptoms did not improve. Her
creatine was repeated in July prior to her last dose
of vedolizumab and was found to remain elevated
at 101 wmol/L.

In July 2020, she described 6 months of inter-
mittent fever, tachycardia and lethargy lasting
several days and occurring every couple of weeks.
Suspecting a possible adverse drug reaction, her
gastroenterologist recommended  withholding
the next infusion of vedolizumab (August 2020)
to assess the effect on these systemic symptoms.
Following this, the patient reported that the inter-
mittent episodes of fever and myalgia had improved
but her Crohn’s disease remained poorly controlled.
She was keen to be rechallenged with another infu-
sion of vedolizumab but was also referred to the
combined medical/surgical IBD clinic for consider-
ation of colectomy or enrolment in a clinical trial of
a novel gut selective tyrosine kinase inhibitor.

Having elected to pursue a clinical trial, she
entered screening for this in November 2020.
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Figure 1 The patient’s serum creatine over time.

However, screening blood tests revealed she had developed
chronic kidney disease (CKD) stage 3b. She was found to have
an elevated serum creatine of 160 umol/L and a blood urea of
8.6 mmol/L. Six months before, her serum creatine had been 78
wpmol/L, blood urea had been 4.9 mmol/L and estimated glomer-
ular filtration rate (¢GFR) had been >60 mL/min.

INVESTIGATIONS

The patient had a baseline serum creatine of 76 wmol/L,
blood urea of 4.9mmol/L and eGFR >60mL/min in February
2020. During her admission in June 2020, serum creatine was
mildly raised at 105umol/L giving a diagnosis of AKI stage I.
In November, we can see progression to CKD stage 3b with an
elevated serum creatine of 160 umol/L (see figures 1 and 2).

At the time of detecting AKI, she had no rash or eosinophilia
and had sterile pyuria. Urinalysis demonstrated mild (5-10 eryth-
rocytes per ul) non-visible haematuria, proteinuria and leuco-
cytes. Urine protein:creatine ratio was 27 mg/mmol (<20).

Ultrasound scan showed normal renal appearances with no
evidence of ureteric or pelvicalyceal dilatation. Global renal
perfusion, cortical thickness and bipolar diameter were normal.

A renal biopsy showed acute interstitial nephritis (AIN) with
lymphocytic, plasma cell and macrophage infiltrate in the inter-
stitium and lymphocytic tubulitis (see figures 3 and 4). The renal
interstitium demonstrated 20% fibrosis and tubular atrophy
(IFTA). There was no evidence of deposition of immunoglob-
ulin or complement in glomeruli, tubular basement membranes
or blood vessels on immunofluorescence evaluation. On elec-
tron microscopy examination, no electron dense deposits were
detected but mild changes consistent with a single tubuloretic-
ular inclusion were present.

Immunoperoxidase staining for CMV and SV40 large T
antigen were negative. Ziehl-Neelsen and Grocott stains were
negative for acid-alcohol-fast bacilli (AAFB) and fungi.

Autoantibody screen was taken which showed moderate
positive antinuclear antibody (ANA) with a titre of 1/640 and
homogeneous pattern. An extractable nuclear antigen panel was
negative. Complement C3 and C4 levels were 1.26 and 0.35,
respectively. Rheumatoid factor, antimyeloperoxidase antibody
and antiproteinase 3 antibody were negative. DNA ab level was
1.0 (normal range 0-10). Screenings for current or previous
HIV, hepatitis C and hepatitis B infection were also negative.

Vedolizumab discontinued

Figure 3  Low-power view showing a widespread inflammatory cell
infiltrate in the interstitium. H&E stain.

Faecal calprotein in March was 1531. Colonoscopy on 8
October 2020 showed mild-moderate inflammation from the
upper rectum to ascending colon with no evidence of ulceration.

DIFFERENTIAL DIAGNOSIS

The patient most likely developed drug-induced AIN secondary
to vedolizumab. This diagnosis was supported by the patient’s
symptoms reported after commencing vedolizumab. The
episodes of myalgia and fever lead to her admission to hospital
in June 2020 when renal function dysfunction was initially
detected. A previous report of AIN secondary to vedolizumab
similarly highlights myalgia and fever as initial symptoms
reported by their patient.* The delayed onset of AIN following
initiation of vedolizumab may be explained by the frequent
courses of steroids having a masking effect. Her decline in renal
function also appears to coincide with dose intensification of
vedolizumab.

AIN secondary to Crohn’s disease would be a potential alter-
native diagnosis with clinical, endoscopic, histological and
biochemical evidence of active disease throughout. However,
given this patient’s long history of refractory Crohn’s disease
without previous AIN, the relatively low IFTA rate and the
temporal relationship between commencing treatment with
vedolizumab and AKI, we believe AIN secondary to vedoli-
zumab to be a more likely diagnosis. The patient took ibuprofen
200mg on a few occasions in November for a headache. Given
that this was after the onset of her symptoms and detection of
renal dysfunction, we feel this was not the main cause of her
AKI or AIN. She took no other medication associated with
AIN. Systemic lupus erythematous (SLE) is a rare cause of AIN.
However, despite her positive ANA titre, there were a number of
factors which make this diagnosis less likely. The negative extract-
able nuclear antigen (ENA) screen, lack of inclusion bodies on
electron microscopy and the normal DNA ab level make SLE
a much less likely cause. The isolated positive ANA therefore
probably represents an immunological epiphenomenon.

On established

Prednisolon: mmen
el G Prednisolone therapy

UG Vedolizumab 2 P
renal Dose intensification
. commenced
function
Date 24/06/19 05/08/19 04/06/20
Urea 4.0 6.4 4.8
Creatinine 67 80 105
eGFR >60 >60 50
UPCR

26/11/20 07/12/20 03/02/21
8.6 7.0 8.2
160 165 130
30 29 39
27 Urine Protein <0.100

Figure 2 Table of the patient’s renal function. Estimated Glomerular Filtration Rate (eGFR). Urine Protein Creatinine Ratio (UPCR).
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Figure 4 Medium-power view showing infiltrate of lymphocytes and
macrophages in the interstitium and lymphocytic tubulitis (arrows).
There is no significant abnormality in the two glomeruli. Periodic acid-
Schiff stain.

TREATMENT

Following diagnosis, the patient was commenced on pred-
nisolone 40mg once daily. Famotidine 20mg once daily and
Calcichew D3 two times per day were prescribed for gastric and
bone protection. Regular monitoring was arranged through the
renal clinic.

OUTCOME AND FOLLOW-UP

Following commencing prednisolone, there has been a gradual
improvement in renal function; however, the patient’s renal
function has not recovered to her previous baseline. In February
2021, the patient’s serum creatine was 130 umol/L from a peak
of 172 umol/L (see figure 2). She has been diagnosed as CKD
stage 3b. She is under regular review in renal clinic with an aim
to slowly reduce her prednisolone dose. As of September 2021,
there has been no further improvement and her renal function
remains stable with a creatine of 133 umol/L. A subtotal colec-
tomy with stoma formation was performed in April 2021 to
achieve remission of her Crohn’s disease.

DISCUSSION

Vedolizumab has become established as an effective and well-
tolerated treatment for IBD with reassuring long-term safety
data.® Its selective action on the gut is felt to be an advantage
in terms of its potential side effects compared with anti-tumour
necrosis factor (anti-TNF) agents.® Although there is still uncer-
tainty about the exact mechanism of action vedolizumab with
recent studies showing it may modulate innate rather adaptive
immunity.’ 7 In the published meta-analysis of clinical trials of
vedolizumab treatment in inflammatory bowel disease, we have
found no mention of AIN as a reported adverse drug reaction.”*

On review of published case reports, we have found one case
of interstitial nephritis secondary to vedolizumab treatment in
Crohn’s disease.* In this case, the patient developed vomiting,
asthenia, myalgia and fever 6hours following vedolizumab
administration. Six days following the initial infusion, the
patient represented with an AKI. The patient developed biopsy
proven AIN and responded to prednisolone with complete renal
recovery in 1 month. Our case differs in the prolonged admin-
istration of vedolizumab over several months prior to diagnosis
with concomitant courses of glucocorticoids.

On Vigibase, the WHO’s global database for adverse drug
reactions, as of January 2021. we have found 49 cases of AKI
reported as adverse drug reactions to vedolizumab with 18 cases
of tubulointerstitial nephritis.®

On literature review, we found a case series with seven cases of
T-cell dominant AIN as a result of vedolizumab administration.
In four of the seven cases there was complete functional renal
recovery. Electron microscopy was used to show characteristic
lymphocytic infiltration into tubules as supportive evidence.’

In this case, a potential differential diagnosis was nephropathy
secondary to Crohn’s disease. In a case—control study comparing
the histological findings of 83 kidney biopsies in patients with
known inflammatory bowel disease, the most common finding
on biopsy was IgA nephropathy which was found in 24% of
cases. The second most common finding in 19% of these cases
was evidence of interstitial nephritis. Of the cases with intersti-
tial nephritis 56% of the patients had known or past exposure
to aminosalicylates. The authors theorised that the IgA nephrop-
athy may represent a common pathogenic process in inflam-
matory bowel disease, while AIN may more likely be a result
of drug therapy in inflammatory bowel disease.'® In this case,
there were no histological features to suggest IgA nephropathy
or other potential culprit drugs, hence vedolizumab AIN was
considered likely.

Drug-induced interstitial nephritis typically causes tubulitis
and interstitial inflammation. Interstitial infiltrate comprising
predominantly of lymphocytes and monocytes or macrophages
intermixed with eosinophils is characteristic. As with our case,
small numbers of neutrophils may also be seen, but large numbers
of neutrophils are more typical of pyelonephritis."!

The classic presentation of drug-induced interstitial nephritis
is a triad of fever, eosinophilia and rash within a few days of
commencing therapy; however, this only occurs in less than
10% of patients.'* As demonstrated in this case, onset of drug-
induced interstitial nephritis may be delayed by weeks or even
months following initiation of the offending drug."

The mainstay of treatment is cessation of the causative drug
followed by high-dose steroids if no improvement is seen in
3-5 days. Early recognition and treatment of drug-induced inter-
stitial nephritis is associated with a lower likelihood of CKD.!
A definitive diagnosis of drug-induced interstitial nephritis
requires a renal biopsy and should be performed promptly.'
Patients who had steroid therapy commenced within 2 weeks of
withdrawal of the offending drug have been found more likely
to recover to their baseline renal function than patients who had
delayed steroid initiation to an average of 34 days."*

Early treatment with steroids is thought to be more effective as
the characteristic early interstitial cellular infiltrates are steroid
responsive but begin the transformation into areas of irreversible
interstitial fibrosis within 7 days. The extent of interstitial fibrosis
seen on biopsy is associated with a higher risk of chronic renal
impairment and patients with established interstitial fibrosis on
biopsy are less likely to respond to steroid treatment."

Learning points

» This case emphasises the need for clinicians to remain
vigilant for adverse drug reactions in patients on treatments
with favourable risk profiles.

» This is important as early recognition and treatment of
drug-induced interstitial nephritis is more likely to result in
recovery of renal function.

» In cases of suspected drug-induced acute interstitial nephritis,
timely renal biopsy is required for a definitive diagnosis and
can inform prognosis.
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