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Abstract

Hermansky-Pudlak syndrome (HPS) is a rare, autosomal re-
cessive disorder predominantly affecting individuals of Pu-
erto Rican descent. It is characterized by oculocutaneous
albinism, platelet storage pool deficiency, and lysosomal
ceroid accumulation in tissues. Lysosomal dysfunction has
been shown to be associated with pulmonary fibrosis and
granulomatous colitis in HPS patients, accounting for a sig-
nificant portion of morbidity and mortality in this popula-
tion. Clinical and endoscopic gastrointestinal manifestations
in HPS patients are similar to those of active Crohn’s dis-
ease, including abdominal pain, bleeding, fissures, fistulas,
and perianal involvement. Histology reveals granulomatous
colitis that can be difficult to distinguish from Crohn’s dis-
ease. Identifying distinct morphologic features from Crohn’s
disease is crucial for the diagnosis of HPS. Here, we present
a case of a 27-year-old male with a history of HPS and re-
fractory granulomatous colitis with severe perianal disease,
who underwent total proctocolectomy and perianal exci-
sion. The unique, distinguishing morphologic features from
Crohn’s disease in this case are: 1) grossly diffuse ulceration
in the ano-rectum and cecum, 2) ulcerative and granuloma-
tous inflammation predominantly involving the mucosa and
submucosa of the colon, and 3) accumulation of ceroid pig-
ment in the histiocytes of the lamina propria throughout the
entire gastrointestinal tract. Immunohistochemical stains for
CD3 and FoxP3-positive T cells in the granulomatous colitis
were further analyzed. Thus, we fully document the extent
of disease involvement and morphologic features in this pa-
tient and extensively discuss the similarities and differences
between HPS and Crohn’s disease.
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Introduction

Hermansky-Pudlak syndrome (HPS) is a rare autosomal re-
cessive disorder characterized by a triad of associated com-
plications: oculocutaneous albinism, bleeding diathesis due
to platelet storage pool deficiency, and granulomatous colitis.
Excessive lysosomal ceroid accumulation in tissues has been
linked not only to the development of granulomatous colitis
in these patients but also to pulmonary fibrosis. Granuloma-
tous colitis in HPS patients shares clinical and histopatho-
logic features with Crohn’s disease; however, differences
have been documented, most notably a lack of response to
conventional Crohn’s therapies.!> It has been postulated
that these two disease processes may even exist on a colitis
spectrum; however, no definitive direct links (molecular, im-
munologic, serologic) have been established. At least eleven
genes (HPS1-8) have been identified in association with this
disease, variably involved in the biogenesis of lysosome-re-
lated organelles such as melanosomes, platelet delta gran-
ules, and others.®” It is hypothesized that accumulation of
ceroid pigment in histiocytes due to dysfunctional vesicles
eventually leads to rupture of histiocytes, activation of cy-
tokine cascades, and the formation of granulomas.! Patients
with HPS and granulomatous colitis present with clinical fea-
tures similar to those of Crohn’s disease, including abdomi-
nal pain, bloody diarrhea, and fever. Fistulas and abscesses
are often observed, and occasionally patients present with
“metastatic” cutaneous involvement or contiguous extension
from the diseased bowel at the stoma site. Additional cutane-
ous involvement may include vulvar, perineal, and perianal
disease.12

Granulomatous colitis has been observed in 15-20% of
HPS patients, although the actual prevalence is thought to
be significantly higher.2:8:° In general, the diagnosis of granu-
lomatous colitis in these patients is based on biopsy results
and endoscopic findings. These patients typically do not re-
spond well to traditional therapies used for Crohn’s disease
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and often require surgical intervention. To the best of our
knowledge, there have been only a few cases of patients with
HPS-associated granulomatous colitis who underwent total
proctocolectomy as a first-line surgical approach. Total proc-
tocolectomy is rarely performed as the first surgical tactic, as
general surgical management typically includes initial subto-
tal colectomy, followed by completion proctectomy.0.11

Endoscopic findings in HPS-associated granulomatous co-
litis include patchy involvement of the colonic mucosa with
superficial and deep ulcers, pseudopolyps, and occasional
fistula formation. The ileum may occasionally be involved,
but isolated small bowel disease has not been definitively
documented.?/12 Histologically, HPS-associated colitis shows
areas of broad ulcer formation, chronic inflammation (either
superficial or full-thickness), numerous non-caseating gran-
ulomas, and deposition of brown ceroid pigment in histio-
cytes within the lamina propria of the mucosa.®10 Here, we
present a case of a 27-year-old male with a history of HPS
and refractory granulomatous colitis with severe perianal
disease who underwent total proctocolectomy and perianal
excision. The unique morphologic and immunohistochemi-
cal features were extensively characterized, and the simi-
larities and differences between HPS and Crohn’s disease
are further discussed.

Case

Clinical presentation

The patient initially presented in 2006 with bloody diarrhea
and was diagnosed with granulomatous colitis with distal co-
lonic involvement. The patient was treated with immunomod-
ulatory therapy, initially with minimal response (sulfasalazine,
6-mercaptopurine, prednisone). He was then started on inf-
liximab, with a good response, but quickly required dose es-
calation in 2007. The patient did well, with minimal progres-
sion of the disease, until 2013, when he developed antibodies
to infliximab, resulting in the worsening of the disease and
the development of Clostridium difficile colitis. At that time,
he was switched to HUMIRA; however, he continued to pro-
gress, requiring weekly dose increases. Additional therapies
were initiated, but he developed perianal pain, rectal discom-
fort, and subsequent perianal and rectal abscesses. The pa-
tient underwent a diverting loop ileostomy in 2016, followed
by incision and drainage of perianal and perirectal abscesses.
Despite these interventions, the patient experienced persis-
tent perianal and rectal disease and subsequently underwent
total proctocolectomy with anal resection in July 2017.

Pathology and immunohistochemistry findings

Gross findings in proctocolectomy specimen: Gross ex-
amination of the total proctocolectomy specimen revealed
prominent mucosal ulceration and multiple small pseu-
dopolyps ranging in size from 0.2 cm to 1.0 cm in greatest
dimension, involving the cecum (Fig. 1a, black arrow) and
ano-rectum (Fig. 1a, blue arrow; high magnification in Fig.
1b). Pericolonic fat was abundant without definitive streak-
ing or stranding. No areas of definitive fistula formation were
identified.

Histologic and histochemical features: Histologically,
in the ano-rectum (Fig. 1c) and cecum (Fig. 1d), diffuse ul-
cerative inflammation with numerous non-caseating granu-
lomas was identified, predominantly involving the mucosa
and submucosa. The granulomatous inflammation extended
superficially into the muscularis propria, but no muscular or
neural hypertrophy was seen (Fig. 1e). Well-formed non-
caseating granulomas were mainly located in the deep por-

tion of ulcers, surrounded by intense lymphocyte infiltration
(Fig. 1f).

In the morphologically or grossly unremarkable colon
and small bowel, numerous pigment-laden histiocytes were
identified, predominantly in the lamina propria of the deep
mucosa (Fig. 2a). The pigment-laden histiocytes were ana-
lyzed histochemically, revealing that the pigmented mate-
rial was positive for periodic acid-Schiff-diastase stain (Fig.
2b) and acid fast bacilli (AFB) stain (Fig. 2c), but negative
for iron stain (Fig. 2d), confirming that the pigment was
ceroid lipofuscin. No pigment was detected in the granulo-
mas. Numerous pigment-laden histiocytes were also identi-
fied in the pericolonic lymph nodes (Fig. 2e and f). These
findings, together with the clinical information, supported
the diagnosis of Hermansky-Pudlak syndrome-associated
granulomatous colitis.

Histochemical and immunohistochemical findings
in granulomas: Granulomatous inflammation was ana-
lyzed by histochemistry, revealing no microorganisms by
AFB and Grocott’s methenamine silver staining. The non-
caseating granulomas were further highlighted by CD68
immunostaining (Fig. 3a and b). Numerous CD3-positive T
cells (Fig. 3c and d) and FoxP3-positive T regulatory cells
(Fig. 3e and f) were found surrounding and infiltrating the
granulomas. CD20-labeled B lymphocytes were mainly lo-
cated at the surface of the ulcer and were rarely seen within
the granulomas (Fig. 3g and h). In the morphologically or
grossly unremarkable colon and small bowel, the pigmented
histiocytes were further labeled by CD68 immunostaining
(Fig. 3i and j) but were negative for S100, confirming their
histiocytic origin.

Discussion

Hermansky-Pudlak syndrome is a rare, still largely poorly un-
derstood disease process. The clinical and pathologic features
of granulomatous colitis present in these patients resemble
Crohn’s disease but can have a complicated and protracted
clinical course, often refractory to traditional therapies. The
morphologically or grossly unremarkable colon and terminal
ileum, as well as the extent of disease in the patient pre-
sented here, were thoroughly documented, as the resection
specimen extended from the terminal ileum to the perianal
tissues and skin. One to two sections per 10 centimeters of
bowel were submitted for histologic examination. The first
unique morphologic finding was numerous ceroid-laden cells
in the lamina propria of the mucosa throughout the entire
length of the morphologically or grossly unremarkable colon,
as well as in pericolonic lymph nodes. These pigmented cells
were confirmed to be histiocytes by CD68-positive staining.
Intracytoplasmic ceroid pigment accumulations were con-
firmed with positive AFB and periodic acid-Schiff-diastase
stains and negative iron stains. These results indicate that
the identification of ceroid-laden histiocytes in the colonic
mucosa, particularly in biopsy specimens, would be a sig-
nificant approach to distinguishing Hermansky-Pudlak syn-
drome from Crohn’s disease. To the best of our knowledge,
the involvement of lymph nodes by ceroid-laden histiocytes
in patients with HPS has been documented only once previ-
ously, during the autopsy of a patient with HPS and pulmo-
nary fibrosis.!3

While HPS-associated colitis and Crohn’s disease do ap-
pear to share similarities, there are notable differences be-
tween the two entities. There have been no documented
cases of HPS showing granulomatous involvement of the up-
per gastrointestinal tract or oral cavity, as seen in Crohn’s
disease. Both entities can show cutaneous involvement,
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Fig. 1. Gross and histopathologic features in Hermansky-Pudlak syndrome (HPS) proctocolectomy specimen. Total proctocolectomy with mucosal ulcera-
tion and pseudopolyps in the cecum (a, black arrow) and ano-rectum (a, blue arrow), with higher magnification of the ano-rectum (b). Ano-rectum (c) and cecum
(d) show diffuse ulcerative inflammation and numerous non-caseating granulomas involving the mucosa and submucosa. Granulomas superficially extend into the
muscularis propria (e). Well-formed granulomas are mainly located deep to ulcers and surrounded by intense lymphocyte infiltration (f). Magnification: a, 1x; b, 2x;

c, 20x; d, 40x%; e, 40x; f, 100x.

termed metastatic Crohn’s; however, cutaneous involvement
appears to be much more common in Crohn’s disease pa-
tients.210.14 In the ulcerative areas of the cecum and ano-
rectum, the unique morphologic features that differentiated
this case from Crohn’s disease were ulcerative and granu-
lomatous inflammation with extensive lymphocyte and plas-
ma cell infiltrates, predominantly limited to the mucosa and
submucosa, and superficially extending into the muscularis
propria. No transmural inflammation or transmural granulo-
mas were identified.

T lymphocytes and FoxP3-labeled T regulatory cells play a
crucial role in granuloma formation. It has been well docu-
mented that T lymphocytes and T regulatory cells accumu-
late and proliferate in the granulomas of sarcoidosis and My-
cobacterium tuberculosis, playing a crucial role in granuloma
formation, persistence, and resolution.!> In the present case,
CD3-labeled T lymphocytes and FoxP3-labeled T regulatory
cells were well identified in or surrounding the granulomas,
with only a few CD20-labeled B cells present. These results
support the role of T lymphocytes and T regulatory cells in
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Fig. 2. Pigment-laden histiocytes in proctocolectomy specimen. Numerous pigment-laden histiocytes are identified in the lamina propria of the deep mucosa
in the normal colon (a). Pigmented material is periodic acid-Schiff-diastase (PAS-D) (arrows pointing to pink color-stained cells in the lamina propria, b) and acid-fast
bacilli (AFB) (arrows pointing to purple color-stained cells in the lamina propria, c) positive and negative for iron stain (d). Numerous pigment-laden histiocytes are
present in pericolonic lymph nodes (e, f). Magnification: a-f, 200x.

the formation of non-caseating granulomas. longed bleeding, and pigmented macrophages in the bone
Hermansky and Pudlak, Czechoslovakian physicians, first marrow; thus, this disease was named HPS. The clinical di-
described two patients with oculocutaneous albinism, pro- agnosis of HPS can be established in a proband with hypo-

Fig. 3. Histochemical and Immunohistochemical Features in Hermansky-Pudlak syndrome (HPS). Granulomas highlighted by CD68 (a, b). Numerous CD3-
positive T cells (c, d) and FoxP3-positive T regulatory cells (e, f) surround and infiltrate the granulomas. CD20-positive B cells at the surface of the ulcer (g) and at
the periphery of the granuloma (h). Pigmented histiocytes in normal colon labeled by CD68 (i, j). Magnification: a, 40x; b, 100x; c, 40x; d, 100x; e, 40x; f, 100x;
g, 40x; h, 100x; i, 200x; j, 200x.
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pigmentation of the skin and hair, characteristic eye findings,
and the demonstration of the absence of platelet delta gran-
ules (dense bodies) on electron microscopy. Identification of
biallelic pathogenic variants in eleven genes (AP3B1, AP3D1,
BLOC1S3, BLOC1S5, BLOC1S6, DTNBP1, HPS1, HPS3, HPS4,
HPS5, or HPS6) confirms the diagnosis of HPS if clinical fea-
tures are inconclusive. So far, eight different subtypes of HPS
have been reported in the literature (HPS-1 to HPS-8).16 It
has been reported that at least eleven genes coding for pro-
teins in the BLOC-1, BLOC-2, BLOC-3, and AP-3 complexes
are implicated in the process of HPS.”7 Genotyping shows that
patients with biallelic variants in HPS1, HPS3, HPS4, HPS6,
or HPS7 are associated with colitis or inflammatory bowel
disease.!”18 Clear clinical presentation—particularly hypo-
pigmentation of the skin and hair, colitis, and platelet dys-
function—facilitated the diagnosis in our case, and no further
subtyping was performed.

Clinically, the patient presented here had extensive peri-
anal and perineal disease but did not exhibit other defini-
tive cutaneous involvement by granulomatous inflamma-
tion. Importantly, these patients tend not to respond to
traditional therapies for Crohn’s disease and often require
extensive surgical management. This may point to a differ-
ence between the two diseases at a molecular and biological
level. However, there have been documented cases of some
patients—though not all—responding well to infliximab, an
immunomodulatory drug used in the treatment of Crohn’s
disease. This suggests that the tumor necrosis factor-alpha
pathway may play a key or partial role in the pathogenesis
of both HPS and Crohn’s disease.'2:1° Further research into
the biological mechanisms of this disease process and the
functional genes linked to HPS is necessary to better under-
stand this entity. Much of our understanding of HPS is based
on murine models due to the lack of available human tissue
for studies.2? If we can better understand the pathogenesis
of this process, perhaps more targeted therapies can be de-
veloped for these unique patients.

Conclusions

Our case clearly indicates that the identification of 1)
ceroid-laden histiocytes in the colonic mucosa and 2) a
chronic, active granulomatous inflammatory process lim-
ited to the mucosa and submucosa are key morphologic
features of HPS that distinguish it from active Crohn’s coli-
tis. Further study of T cell-associated immune mechanisms
and tumor necrosis factor-alpha pathway involvement in
HPS will be crucial for understanding the pathogenesis of
HPS and providing the foundation for biologic or immune-
targeted therapies.
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