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Introduction

Chronic granulomatous disease (CGD) is a rare immunodefi-
ciency affecting approximately 1 in 200,000 people [1].
Patients with CGD are unable to produce normal amounts of
neutrophil superoxide and other phagocyte reactive oxygen
species. As a result, phagocytes have decreased microbicidal
activity and patients develop recurrent bacterial and fungal
infections.

A portion of CGD patients develop inflammatory complica-
tions of the bowel that resemble inflammatory bowel disease
(IBD). CGD-IBD consists of inflammatory, stricturing, and pene-
trating phenotypes with perianal involvement [2]. CGD-IBD is
challenging to manage, as patients are inherently immunocom-
promised and at risk for more infections with further immuno-
suppression. The use of tumor necrosis factor inhibitors in this
population has been associated with severe infections and mor-
tality [3]. Other biologics, such as anakinra, have also had mini-
mal efficacy [4]. The current mainstays of medical management
are steroids, immunomodulators, antibiotics, and antifungal
agents. Previous case reports have shown promising results for

vedolizumab in CGD-IBD [5]. Vedolizumab is a humanized
monoclonal antibody that targets the integrin a4b7. It prevents
the adhesion of T-lymphocytes to mucosal addressin cell adhe-
sion molecule 1 (MAdCAM-1), but not to vascular cell adhesion
molecule-1 (VCAM-1), making its mechanism of action gut-
specific.

Methods

Eleven patients with CGD-IBD were treated with vedolizumab
while receiving care at the National Institutes of Health from
2015 to 2018 as a part of protocol 93-I-0119 or 05-I-0213.
Clinical, laboratory, endoscopic, and pathologic data were
extracted. Extent of bowel involvement was described using
the Montreal classification. Mucosal healing was determined
by the primary endoscopist and recorded as reported in the en-
doscopy report. All available endoscopies were reviewed after
approximately 6 months of treatment and again at the end of
follow-up. Descriptive statistics were performed using Excel
(v.16.16.1).
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Results

The 11 cases are summarized in Table 1. The cohort consists of
eight males and three females, aged from 10 to 48 years old.
There were eight Caucasian, two Asian, and one African
American patient. Six patients had X-linked and five autosomal
recessive CGD. Of note, one female patient was a highly
Lyonized X-linked CGD carrier. Patients were diagnosed with
CGD-IBD from infancy to 22 years of age. Two patients had a
reported family history of colitis, three had luminal bowel sur-
gery, and none of the patients used non-steroidal anti-inflam-
matory medications or smoked. The most frequently reported
symptoms were increased stooling and hematochezia prior to
treatment with vedolizumab. The mean erythrocyte sedimenta-
tion rate (ESR) and C-reactive protein (CRP) prior to the start of
therapy was 31 mm/hr and 52 mg/L, respectively. Seven patients
had colonic disease and four had ileocolonic disease. Three
patients had an inflammatory phenotype, seven had a penetrat-
ing phenotype, one patient had a stricturing phenotype, and
seven had perianal involvement. All patients were on steroids
at the start of vedolizumab, eight patients were on aminosalicy-
lates, nine were on immunomodulators, and six had previously
tried other biologic agents including adalimumab, anakinra,
ustekinumab, and infliximab.

Response to therapy was assessed by clinical, laboratory,
and endoscopic data after approximately 6 months and again at
the end of follow-up, which was 12 months on average. Seven
patients (64%) reported subjective improvement on vedolizu-
mab. Four patients (36%) reported improvement in the number
of bowel movements but only one of seven patients (14%)
reported improvement in hematochezia at the end of follow-up.
The average ESR and CRP improved to 26 mm/h and 35 mg/L, re-
spectively. Four of seven patients (57%) had endoscopic im-
provement on an interim endoscopy at approximately 6 months
(Figure 1). None of the patients had endoscopic improvement
beyond 6 months of follow-up. Three patients (27%) had to de-
crease the interval of dosing from every 8 weeks to every
4 weeks due to inadequate response. Therapy was discontinued
in four patients (36%) due to lack of meaningful response. None
of the patients discontinued steroids but six patients (55%) de-
creased their dose, on average by 10 mg, by the end of follow-
up. Four (36%) patients had adverse events while being treated

with vedolizumab, two patients had infectious complications
including pneumonia and the formation of abscesses, and two
patients had symptoms consistent with infusion reactions.

Discussion

Vedolizumab for CGD-IBD resulted in limited success. While
more than half of patients reported subjective clinical improve-
ment, it did not lead to sustained mucosal healing nor did it
have a steroid-sparing effect. Interestingly, more than half of
patients with interim endoscopy had mucosal improvement ap-
proximately 6 months after starting therapy, which was not
sustained until the end of therapy. It is not clear why the re-
sponse to therapy was short-lived. Antibody levels were not
checked in our cohort, but vedolizumab antibody production
rates were <5% in the GEMINI trials [6–8]. However, a systematic
review and meta-analysis found that loss of response to vedoli-
zumab in Crohn’s disease (CD) and ulcerative colitis (UC) of 47.9
and 39.8 per 100 person-years of follow-up, respectively [9].
Lastly, while none of our patients were able to discontinue ste-
roids, 55% were able to reduce their steroid doses by 10 mg on
average while on vedolizumab.

There are several limitations to our observational study. The
lack of a validated clinical index to objectively assess clinical re-
mission or clinical response in CGD-IBD limits direct

Table 1. Characteristics of this cohort of patients with chronic granulomatous disease-related inflammatory bowel disease (CGD-IBD)

Patient Age at
CGD-IBD
diagnosis

Sex/
race

Genotype Previous
biologic
treatment

Duration
of Ved
(months)

No. of bowel
movements

Hematochezia C-reaction
protein
(mg/L)

Steroid dose
(mg)

Adverse
drug
reaction

Drug
discontinued

Pre-
Ved

Post-
Ved

Pre-
Ved

Post-
Ved

Pre-
Ved

Post-
Ved

Pre-
Ved

Post-
Ved

1 17 F/A gp91 No 8 4 6 Yes No 8.3 6.8 15 20 Yes Yes
2 22 M/C gp91 Yes 6 2 2 No NA 33.5 48.5 5 5 No No
3 8 M/AA gp91 Yes 11 7 10 Yes Yes 36.7 10.2 40 10 No Yes
4 20 M/C p47 Yes 1 18 6 Yes NA 73.8 35.5 40 30 No No
5 17 F/C p47 No 19 3 3 No No 62.3 42.2 20 20 Yes No
6 1 M/C gp91 Yes 36 NA 3 No No 88.1 6.8 5 1.5* No No
7 19 M/C gp91 No 12 6 3 Yes NA 72 156 10 10 No Yes
8 15 M/C p47 No 9 7 9 Yes Yes 0.8 0.6 20 17.5 No Yes
9 5 F/A p67 Yes 16 3 2 No No 112.4 1.7 3 2 Yes No
10 8 M/C gp91 No 6 5 5 NA NA 10.4 6.2 8.75 8.75 Yes No
11 15 M/C p47 Yes 12 7 2 No No 69.9 71.8 30 15 No No

*Budesonide. F, female; M, male; A, Asian; C, Caucasian; AA, African American; Ved, vedolizumab; NA, not available.

Figure 1. Endoscopic improvement after vedolizumab therapy in a patient with

chronic granulomatous disease-related inflammatory bowel disease. (A)

Erythema, friability, and ulceration prior to vedolizumab therapy. (B) Mucosal

erythema and granularity after vedolizumab therapy.
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comparison of response rates in CGD-IBD, CD, and UC. It is pos-
sible that vedolizumab could be more successful with imple-
mentation of therapeutic drug monitoring for dose
optimization. The data from CD and UC studies suggest that
>50% of patients who lose response to vedolizumab can recap-
ture it by dose intensification [9]. Furthermore, there is evidence
to suggest that vedolizumab levels >18 lg/mL 6 weeks after
starting therapy are associated with mucosal healing in both CD
and UC [10]. Drug monitoring may provide further insight into
the short-lived response to vedolizumab in CGD-IBD. Early and
aggressive optimization may improve and prolong the early
positive signals in this challenging population and should be
further investigated.
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