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Background—Chronic granulomatous disease is a rare immunodeficiency complicated by
dysregulated inflammation and granulomatous complications of the gastrointestinal tract. The
management of chronic granulomatous disease colitis presents the dilemma of an
immunocompromised host requiring immunosuppressive therapy which can potentiate fatal
infections.

Objective—To identify the types of gastrointestinal surgery performed in patients and determine
the role of surgery in the management of refractory colitis.

Design and Settings—A retrospective single institution chart review was performed.

Patients—Of 268 patients with chronic granulomatous disease treated at the National Institutes
of Health between 1985 and 2011, 98 (37%) were identified as having colitis; 27 (10%) had a
history of gastrointestinal luminal surgery.

Main outcome measures—~Patient characteristics, type of gastrointestinal surgery and clinical
outcomes were documented.

Results—A total of 62 gastrointestinal luminal surgeries were performed in 27 patients with
chronic granulomatous disease and colitis. All 27 had a history of perineal disease requiring
intervention. Four (15%) had additional surgery performed for reasons other than colitis.
Otherwise, 12 (44%) had surgery limited to the perineum, 2 (7%) had a segmental resection and
13 (48%) underwent fecal diversion with ileostomy or colostomy. Despite local procedures, 7
(58%) patients in the perineal only group remained symptomatic. Both patients with a segmental
resection had persistent perineal disease and 1 had arecurrent colovesicular fistula. Of the 13
ostomy patients, 11 initialy received a diverting ostomy. Eight (73%) of these ultimately required
additional procedures for refractory disease and 4 (36%) devel oped peristomal pyoderma
gangrenosum. Four patients who underwent proctocolectomy with end ileostomy, either initially
(2) or as a definitive procedure (2), experienced resolution of colitis and perineal disease.

Limitations—This study islimited by its retrospective design, small sample size and highly
selected patient popul ation.

Conclusions—Proctocol ectomy with end ileostomy may offer a definitive treatment in a patient
with refractory chronic granulomatous disease colitis given current therapeutic limitations.
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Introduction

Chronic granulomatous disease (CGD) is arare congenital immunodeficiency affecting
approximately 1 in every 200,000 persons. It has X-linked (65%) and autosomal recessive
modes of inheritance, resulting in heterogeneous phenotype and clinical presentations.’
CGD is caused by mutations affecting the NAPDH oxidase system, which resultsin inability
to produce superoxide and hydrogen peroxide radicals required to kill certain bacteria and
fungi.2=3 As aresult, patients suffer from severe bacterial and fungal infections aswell as
excessive inflanmation.3

This abnormal inflammatory response can lead to tissue granuloma formation and
development of chronic inflammatory disease even in the absence of active infection.!
While involvement of any hollow viscerais possible, the gastrointestinal (Gl) tract is the
most common site and is affected in up to 50% of patients.? 48 Patients can present with
inflammation anywhere from the mouth to the anus characterized by ulcers, abscesses,
fistulae and strictures leading to obstruction.®11 An inflammatory granulomatous colitis
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(CGD cadlitis) resembling inflammatory bowel disease (IBD) isreported in 15—

44%1-2. 58,10, 12-15 of patients, with a greater propensity in X-linked inherited disease.1 2
Additionally, perineal involvement, such as fistula-in-ano and abscess formation can occur
in up to 100% of patients with CGD colitis.3: 7-8. 10

The exact pathophysiology of CGD associated colitisis not well understood. It is
hypothesized that chronic antigenic stimulation from organisms not readily killed by
defective CGD phagocytes leads to granuloma formation and bowel wall thickening.16-17 In
the absence of infection, the inability of phagocytes to degrade chemotactic factors may
result in excessive inflammation.12 18 Despite clinical similarities, the mechanism of
inflammation, profile of inflammatory mediators and histologic features differ between IBD
and CGD.5 19-20

The management of CGD colitis has not been clearly defined in the literature. A dilemma
exists between the immunocompromised host and the immunosuppressive agents
conventionally used to control excessive inflammation which may potentiate fatal
infections.2! We sought to determine the types of Gl luminal surgeriesin patients with CGD
and concurrent colitis, and to examine the role of surgery in the management of refractory
CGD cadlitis.

Materials and Methods

A retrospective review identified 268 patients with CGD treated on various research
protocols at the National Institutes of Health (NIH) from 1985 to January 2011. Of these
patients, 98 (37%) had documented calitis. Twenty-seven (10% of all CGD patients, 28% of
patients with colitis) had a history of both CGD colitisand Gl luminal surgery either at the
NIH or at areferral institution. A retrospective chart review was performed on this cohort of
patients.

Patient medical records were evaluated for patient characteristics, Gl involvement, previous
medical therapy, type of Gl luminal surgery and clinical outcome after surgical intervention.
For the purpose of thisreview, Gl involvement was defined as abdominal pain (persistent
and unrelated to other causes), diarrhea (persistent and without an infectious etiology),
constipation, obstipation, perineal disease or CGD colitis as documented on colonoscopy or
pathol ogic examination. All other GI involvement from proven causes, such as
gastroenteritis or infectious colitis were excluded.

Only GI luminal surgeries which pertained to the patient’s history of CGD were included.
Gl luminal surgery was defined as surgery involving any part of the continuous
gastrointestinal luminal tract including the esophagus, stomach, small intestine, appendix,
colon, rectum or anus. Any surgery performed on the biliary tract, liver or pancreas was
excluded. Additionally, we excluded exploratory laparotomy and lysis of adhesions for
bowel obstruction. Finally, perineal disease was defined as documented abscess, fistula,
fissure or anal stenosis. Procedures for perineal disease were counted as a single surgical
intervention, as these procedures can be performed in the emergency department, operating
room or endoscopy suite, therefore preventing an accurate tally of the actual number of
procedures performed. We excluded patients with rectal pain or perineal erythema without
specific clinical or endoscopic diagnosis, as diarrheais acommon manifestation in this
population and could lead to these findings.

All patients signed an institutional review board approved consent form for tissue
procurement and participation in subsegquent protocols. All patients had the diagnosis of
CGD confirmed either by nitroblue tetrazolium reduction or dihydrorhodamine oxidation.
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The specific gene defect was determined by immunaobl otting or sequencing or both. When
available, data prior to theinitial NIH visit were also collected.

Results

Patient characteristics

Twenty-seven patients with CGD and related colitis had a history of Gl luminal surgery
(Table 1). An additional 4 patients without colitis were identified and had undergone 5 GI
luminal surgeries for other reasons including 2 appendectomies and 1 each of nissen
procedure, gastric pull-up, colectomy for volvulus and small bowel resection for CGD
diagnosis during infancy.

Of the 27 surgical patients with colitis, 25 (93%) were male and 25 (93%) had afamily
history of CGD, with 21 (96%) exhibiting the more common X-linked inheritance. All
patients had received prior systemic medical treatment before undergoing surgical
intervention. The most common treatments were antibiotics (100%), steroids (73%), IFN
gamma (64%) and antifungal therapy (45%). Additional agentsincluded 5-ASA,
sulfasalazine, pro-motility agents, anti-secretory agents and other immunomodul ator
regimensincluding 6M P, remicade, imuran and adalimumab. In all, 7% received 1 previous
treatment regimen, 18% received 2 different regimens and 75% received 3 or more
regimens.

The length of follow-up for patients varied from 1 to 265 months (average 101 months),
with 2 patients lost to follow-up after a single assessment. For both patients lost to follow-
up, clinical outcomes were assessed since surgical intervention had occurred 5 and 228
months previously.

Surgical interventions and outcomes

A total of 62 GI luminal surgeries were performed in 27 patients (Table 2). Four (14%) had
additional procedures for reasons other than management of colitis. These included small
bowel resection for obstruction secondary to CGD mycosis and inflammation during infancy
(2), colectomy for iatrogenic bowel perforation during drainage of an intrahepatic abscess
and concomitant colon resection to treat a mesenteric abscess. All other procedures were
performed for the management of CGD caolitis. Of the 27 patients, 12 (44%) had surgery
limited only to the perineum, 2 (7%) had a history of segmental resection without an
ostomy, and 13 (48%) underwent fecal diversion with creation of an ileostomy or colostomy
for management of perineal disease or severe calitis refractory to medical management
(Figure 1).

Twelve patients with surgery limited only to the perineum underwent procedures including
incision and drainage of abscess, seton placement for complicated fistula or recta dilation
for management of a stricture or fissure. Four (33%) of the 12 patients had resolution of
perineal pathology after initial intervention. Thisincluded 2 patients with successful rectal
dilatation and 2 patients with successful healing of perineal fistula. The remaining 7 (58%)
patients experienced refractory disease following surgery. Two patients had persistent
perineal fistula, 2 had recurrent anal stricture, 1 had both fistula and stricture and 2 had
persistent fissures. One patient did not have adequate follow-up.

For the 2 patients who had resection without an ostomy, 1 underwent alow anterior
resection for a colovesicular fistula and another a segmental colectomy for colitis. Both of
these patients continued to experience active perineal disease after resection aswell as
recurrence of the colovesicular fistulain the patient described.
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The remaining 13 patients had fecal diversion as part of their operative strategy including 9
(69%) with an ileostomy and 4 (31%) with a colostomy. Two (22%) of the 9 patients had an
end ileostomy combined with atotal proctocolectomy at the initial procedure. Both
experienced complete resolution of perineal disease after colectomy and did not require
further intervention. The remaining 7 (78%) patients had a diverting ileostomy with only 1
(14%) experiencing improvement of colitis and perineal disease at last follow-up. The other
6 (86%) patients have all experienced refractory symptoms requiring additional intervention
such as segmental colonic resection, multiple perineal procedures, conversion of ileostomy
to colostomy and/or eventual total proctocolectomy. In addition, 1 patient developed
peristomal pyoderma gangrenosum. Despite alternative management strategies, every
patient has remained symptomatic at last follow-up with the exception of the patient who
eventually underwent atotal proctocolectomy with end ileostomy. This patient subsequently
had resolution of colitis and perineal disease.

There were 4 patients who initially received a colostomy for the management of active CGD
colitis. Three (75%) of these patients devel oped peristomal pyoderma gangrenosum and 2
(50%) ultimately required additional surgical procedures. One patient had an initial diverting
colostomy converted to an ileostomy due to the devel opment of peristomal fistula and
pyoderma gangrenosum. Severe perineal disease requiring frequent anal dilatations resulted
in aniatrogenic rectal perforation managed with a diverting colostomy. Ultimately, this
patient received an abdominoperineal resection with end ileostomy for refractory colitis and
anal stenosis. Resolution of all disease has occurred after resection. The second patient
initially underwent a Hartman' s procedure and subsequently developed pyoderma
gangrenosum around the colostomy site necessitating revision. Escalated
immunosuppressive therapy for treatment of pyoderma precipitated confounding CMV
colitis and development of fulminant colitis, septic shock and death despite emergent
subtotal colectomy.

Of note, all 27 patients with CGD and coalitis had a history of perineal inflammatory disease
consisting of fistula, abscess, fissure or stenosis requiring intervention. Although perineal
procedures were often multiple and performed over several years, each was counted as a
single procedure for the purpose of this analysis. Sixteen (59%) patients required dilation for
severe anal stenosis. Six (38%) of these 16 patients required multiple dilatations to prevent
colonic obstruction.

Discussion

CGD isarare immunodeficiency resulting in recurrent infections, chronic inflammation and
granulomatous complications which occur mostly in the Gl tract. Inflammatory Gl
involvement resembling Crohn’s colitis has been reported. 12 5. 8,10, 14-15 vy et therapies
successful in the treatment of Crohn’s have had varying results when utilized for the
management of CGD colitis.22-24 |n this investigation, 27 patients with GI luminal surgery
had refractory disease which failed medical management prior to requiring surgical
intervention. This group, representing nearly one-third of al patients with CGD colitis, are a
unique cohort requiring alternative management strategies.

From thisanalysis, it is apparent that CGD calitis can result in a chronic disease process.
While we found that perineal manifestations can be temporized with local procedures, most
patients remained symptomatic and were unlikely to experience resolution of afistulawith
either fecal diversion or drainage. In the group of patients with perineal only disease, 7
(58%) of the 12 patients remain symptomatic at last follow-up despite intervention (Figure
1). Similarly, of the 15 patients with a segmental resection or ostomy, only 4 (27%)
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experienced resolution of colitis and perineal disease, 2 of which initially underwent
proctocolectomy and end ileostomy.

Interestingly, all 27 patients who had surgery for CGD colitis had a history of perineal
inflammatory disease necessitating intervention. Previous literature has suggested that CGD
colitisincreases in likelihood from the proximal to distal colon.2® Therefore, perineal
disease may provide afirst indication of colitis which could ultimately require surgery.

Fecal diversion was frequently used to temporize inflammation and control infection. While
morbidity after diverting loop ileostomy was low, 6 (86%) of 7 patients required numerous
additional surgeries without resolution of disease. Additionally, 3 (75%) of 4 patients with
colostomies developed peristomal pyoderma gangrenosum and 2 (50%) experienced further
complications necessitating intervention. Despite this, the use of fecal diversion to
temporarily reduce inflammation and infection is well accepted for the management of
colitis, irrespective of the etiology. We found that fecal diversion with an ileostomy was
superior to colostomy for acute management of CGD calitis. Yet, it is paramount to
recognize that fecal diversion alone does not offer definitive treatment. In all, use of a
diverting ostomy led to an additional surgical procedure in 8 (73%) out of 11 patients
(Figure 1).

Four (15%) of the 27 patients received atotal proctocolectomy with end ileostomy or
abdominoperineal resection as an initial (2) or definitive strategy (2). Every single one of
these patients experienced compl ete resolution of CGD colitis and perineal disease after
resection. While based on limited experience, these findings suggest that refractory CGD
colitis may be successfully managed with proctocolectomy and end ileostomy. Thisis an
important observation since escal ating immunosuppressive therapy can precipitate fatal
complications, as seen in the patient who developed CMV colitis and death.15

Reluctance to perform proctocolectomy and end ileostomy in CGD patients may exist.
However, in the setting of uncontrolled disease precipitating severe colitis and perineal
sequelae, quality of life following proctocolectomy and end ileostomy with resolution of
disease is markedly improved. The effect of proctocolectomy and end ileostomy on other
CGD related inflammatory and infectious manifestations is currently under investigation.

Finally, no patientsin our review had a history of CGD enteritis which required surgical
intervention. While the abnormal inflammatory response in CGD can precipitate tissue
granulomaformation in any part of the Gl tract, it is unusual in the small bowel and when
present rarely necessitates intervention.2® In fact, we found that patients with end ileostomy
fared better overall, suggesting that total proctocolectomy combined with ileoanal reservoir
might serve as an additional surgical option in these patients, and is an interest in future
investigations.

Potential limitations of this study include the retrospective nature of data analysis and

patient selection bias. Patients referred to the NIH to receive treatment under an approved
protocol are a highly selected group who by nature of referral may experience increased
disease severity. Additionally, while thisisthe largest review in the literature, thereis
inherent bias associated with a small patient sasmple size. Finally, because a significant
number of surgical procedures were performed at outside institutions, specific characteristics
related to operative strategy, perioperative outcomes and postoperative morbidity could not
be delineated.

In summary, patients with active CGD calitis should be monitored closely for the presence

of perineal manifestations. Conversely, patients with perineal disease should be evaluated
for sub-clinical CGD colitis. Perineal disease should be initially managed with local
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procedures such as seton drainage or anal dilation, while simultaneously optimizing medical
therapy. In our experience, perineal fistula associated with CGD calitis eventually recurred
if left undrained, thereby challenging the practice of electively removing a properly placed
seton. In the setting of significant inflammation or persistent infection, atemporary diverting
loop ileostomy can offer an alternative strategy to immediate surgical resection. Ultimately,
the decision to proceed to proctocolectomy and end ileostomy should be based on the
presence or absence of extensive strictures, the ability to control complications, and the
patient’s quality of life and preference.
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27 Patients with

GI luminal surgery

12*Perineal only 2 Segmental
y 2 3 Ot
disease colectomy 13 Ostomy
9 Tleostomy 4 Colostomy
2 End ileostomy + 7 Diverting 2 Colostomy + 2 Diverting
proctocolectomy ileostomy segmental colectomy colostomy
Complications
1 Recurrent fistula 1 Pyoderma® 2 Pyodeuu:]u
7 Persistent 2 Persistent colitis 6 Persistent colitis 1 Persistent colitis
SIS : y a+ dea i seas
perineal disease and/or perineal and/or perineal L Pyoderma+ death and perineal disease
disease disease

Figure 1. Schematic of refractory disease in 27 patientswith CGD coalitisand Gl luminal surgery
*1 patient lost to follow-up.
8Pyoderma; peristomal pyoderma gangrenosum.
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Characterigtics of patients with CGD and GI manifestations requiring surgery

Value n %
Total no. of patientsin database 268
No. of patients with Gl manifestations 98 37
No. of patientswith GI luminal surgery 31 12
No. of patients with colitis+ Gl luminal surgery 27 10
Sex
Mae 25 93
Female 2 7
Ethnicity
White 25 93
Hispanic 1 4
African American 1 4
Family history 25 93
X-linked 20 80
Autosomal recessive 4 16
Lionized carrier 4
Previous treatment
Antibiotics 27 100
Antifungals 16 59
Steroids 19 70
5-ASA (Asacol, Pentasa, mesalamine) 14 52
Sulfasalazine 1 4
Promotility agents 1
Antisecretory agents 2 7
Immunomodul ator
IFN-y 15 56
6-MP 10 37
Remicade 6 22
Imuran 3 11
Adaimumab 3 11

CGD = chronic granulomatous disease; 5-ASA = 5-aminosalicylic acid; IFN-y = interferon-y; 6-MP = 6-mercaptopurine.
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TABLE 2
Types of initial Gl luminal surgery in 27 patients with CGD and colitis

Value n %

No. of patients 27 10
Total no. of Gl luminal surgeries? 62

No. of patients with perineal disease? 27 100

No. of patients with additional surgery unrelated to CGD colitis 4 15
Mycotic intestinal obstruction 2
latrogenic bowel perforation 1
Mesenteric abscess 1

No. of patients with perineal only surgery 12 44
Anal stenosis

Abscess, fistula, or fissure

4
7
Both stenosis and fissure 1
No. of patients with segmental resection 2
Low anterior resection (CVF) 1
Colectomy 1
No. of patients with fecal diversion 13 48
lleostomy
Without bowel resection
With bowel resection

9
7
2
Colostomy 4
Without bowel resection 2

2

With bowel resection

CVF = colovesicular fistula; CGD = chronic granulomatous disease.
ﬁvl any patients required multiple surgeries for persistent symptoms in the management of CGD caolitis.

bAII 27 patients required at least 1 intervention for perineal disease.
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