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Heřmanský–Pudlák syndrome: A case report

Sonali Someek Basu, Pranav Kumar

ABSTRACT

Heřmanský–Pudlák syndrome (HPS) is 
hereditary multi system, a rare autosomal 
recessive disorder with heterogeneous 
locus characterized by tyrosine positive 
oculocutaneous albinism, congenital 
nystagmus, platelet storage pool deficiency - 
hemorrhagic bleeding tendency and systemic 
manifestations due to lysosomal accumulation 
of ceroid lipofuscin in different organs includes 
pulmonary fibrosis and granulomatous 
enteropathy colitis and renal failure. Depending 
upon the organ system symptoms and signs, the 
presentation of HPS can be varied and diagnosis 
can be challenging. The most frequently used 
criteria for diagnosis of HPS as per National 
Organization of Rare Disease (NORD) revised 
2015 are albinism and prolong bleeding. 
Symptoms due to ceroid lipofuscin deposition 
in lungs, colon, heart and kidneys can occur. 
Differentiating this condition from other 
diseases that cause oculocutaneous albinism 
such as ocular albinism, Griscelli syndrome 
and Chédiak–Higashi syndrome by presence of 
neurological symptoms and frequent bacterial 
infections due to immunodeficiency and analysis 
of peripheral blood smear with prolong bleeding 
time. Also gene study differentiates these 
conditions. Early diagnosis is crucial to prevent 
complications associated with HPS by supportive 
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care, rehabilitation and multidisciplinary team 
approach.
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INTRODUCTION

Heřmanský–Pudlák syndrome (HPS), a rare 
hereditary disease caused by autosomal recessive 
inheritance, was first described by Hermansky and 
Pudlakin 1959 [1]. Since, then many patients with this 
autosomal recessive syndrome have been reported. Most 
are of Dutch or Puerto Rican ancestry, but sporadic cases 
have appeared all over the world. In Puerto Rico, 5 out 
of 6 patients with oculocutaneous albinism are shown to 
have HPS type 1 [2]. Heřmanský–Pudlák syndrome gene 
can be identified by positional cloning. Homozygous 
frameshift in HPS gene found in Puerto Rican, Swiss, 
and Irish and Japanese HPS patients [3]. North-
western quarter of island has highest prevalence of HPS 
reported was at least one in 1,800 persons had HPS, and 
approximately 1 in 21 were carriers [4].

Mortality affects Heřmanský–Pudlák syndrome 
diagnosed patients between age 30–50 mainly due to life-
threatening complications from 68% of restrictive lung 
disease, 17% of hemorrhage and 15% of granulomatous 
colitis [5].
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Table 1: Gene Reviews® by University of Washington, Seattle-Hermansky–Pudlak syndrome genes and databases [7]

HPS1 Mutation in the HPS1 gene Chromosome 10Q24.2 Protein Block Complex BLOC-3

HPS2 Mutation in the AP3B1 gene Chromosome 5Q14 Protein Block Complex AP-3

HPS3 Mutation in the HSP3 gene Chromosome 3Q24 Protein Block Complex BLOC-2

HPS4 Mutation in the HSP4 gene Chromosome 22Q12 Protein Block Complex BLOC-3

HPS5 Mutation in the HPS5 gene Chromosome 11P14 Protein Block Complex BLOC-2

HPS6 Mutation in the HPS6 gene Chromosome 10Q24 Protein Block Complex BLOC-2

HPS7 Mutation in the DTNBP1 gene Chromosome 6P22 Protein Block Complex BLOC-1

HPS8 Mutation in the BLOC1S3 gene Chromosome 19Q13  Protein Block Complex BLOC-1

HPS9 Mutation in the PLDN gene Chromosome 15Q21 Protein Block Complex BLOC-1

HPS10 Mutation in the AP3D1 gene Chromosome 19P13 Protein Block Complex AP-3

AP-3: Adaptor protein complex-3;
BLOC-1, 2, 3: Biogenesis of lysosome-related organelles complex-1, 2, 3, respectively; 
HPS: Heřmanský–Pudlák syndrome.

Biogenesis of lysosome-related organelles complex 
(BLOC) 1 to 3 are three multiprotein complexes are 
subunits of HPS gene (Table 1) [6, 7]. Human HPS 
subtypes sharing same mutation of BLOC resemble each 
other phenotypically [8]. Deficiencies in these lysosome 
related organelle implicates in pathogenesis of HPS 
clinical features [9].

Endomembrane organelle matures requires via fusion 
with membrane transport intermediates and recycling 
of fusion factors to their sites of origin by cargo delivery. 
Melanosomes and other lysosome-related organelles 
obtained contents from early endosomes which has 
unknown mechanism of fusion material and its recycling. 

Vesicle-associated membrane protein (VAMP7-
localizes to melanosomes and carries out melanosome 
cargo trafficking and pigmentation-melanogenesis).
VAMP7 functions primarily as v-SNARE in BLOC-
1–dependent tubular transport from endosomes to 
melanosomes resulting in melanosomes delivery of 
BLOC-1–dependent cargoes-TYRP1 (cargo protein 
TYRP1 requires BLOC-1 for their formation). The fusion 
of melanosomes with tubular transport carriers mediated 
by v-SNARE VAMP7. Illumination of SNARE recycling 
from melanosomes is a critical BLOC-3–dependent step 
which explains hypopigmentation as a clinical feature in 
HPS phenotype variants such as BLOC-1 and BLOC-3 
deficiency [10] (Table 1).

Systemic complications in Heřmanský–Pudlák 
syndrome are associated to accumulation of a ceroid-like 
substance in lysosomes of a variety of tissues [1].

In this study, we report a case of HPS diagnosed as 
a result of albinism, nystagmus and multiple excision 
of skin lesions and interstitial pulmonary fibrosis, easy 
bruising and episodes of colitis. 

CASE REPORT

A 45-year-old Caucasian male was referred to 
respiratory outpatient clinic for evaluation of progressive 
dyspnea. He reports New York Heart Association (NYHA) 
class  II dyspnea since two years. He denies paroxysmal 
nocturnal dyspnea, orthopnea or leg swelling. Patient has 
been treated with bronchodilators by general practitioner.

Past medical history of the patient was significant 
for multiple excision of skin lesion, found out to be 
squamous cell carcinoma. The patient bruised easily but 
superficially with minor trauma, and there was no history 
of blood transfusion. The patient suffered unexplained 
episodes of bloody diarrhea— an episode of colitis two 
years ago recovered on antibiotics, colonoscopy revealed 
inflammation of colon without granulomatous changes. 
He denied recurrent infections or neurological symptoms.

Family history of the patient was significant. 
His sister had been diagnosed of albinism and 
lymphangioleiomyomatosis. His brother had normal 
skin and was healthy. He was the third child of non-
consanguineous marriage.

There was no history of smoking or alcohol. He was 
married, staying with wife, had 2 kids— 16 years and 11 
years, they do not have albinism or ocular features.

On review, pulse rate 78/min and blood pressure 
130/78 mmHg, saturation 95% on room air and was 
afebrile. Marked generalized hypopigmentation—yellow 
white color of skin and silky fine hair. Eye examination 
showed photophobia, and exotropia with nystagmus 
(Figure 1).

Respiratory examination revealed vesicular breath 
sound and basal fine crepitation.
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Cardiovascular, neurological and abdominal 
examinations were un-remarkable. Blood test full 
blood count, renal function test and liver function 
test were normal. Cardiac echocardiogram and renal 
ultrasonography were normal. Chest X-ray showed few 
reticulonodular changes in lower lobe bilaterally. High 
resolution computed tomography (HRCT) chest (Figure 
2) indicative of pulmonary fibrosis.

�July 2016: FEV1 3.06 (73%), FVC 3.47 (66%), FEV1/
FVC 88%, DLCO 45%, KCO 72
�Feb 2017: FEV1 2.69 (64%), FVC 3.17 (61%), FEV1/
FVC 105%, DLCO 41%, KCO 68.

Spirometry (Figure 3) showed features of moderate 
restrictive ventilator pattern, impairment in gas exchange 
and deterioration in gas transfer from 2016. Examination 
of the gastrointestinal tract colonoscopy failed to reveal 
granulomatous colitis. In this patient, gene study proved 
Heřmanský–Pudlák syndrome (HPS) type VII.

DISCUSSION

In this case study, a diagnosis of Heřmanský–
Pudlák syndrome was considered, based on the external 
and ocular features of albinism, visual disturbances, 
interstitial lung disease and past history of easy bruising 
and episodes of colitis.

There was a study conducted for 49 patients aged from 
3–54 years between November 1995 and February 1997 
where HSP was diagnosed on the basis of oculocutaneous 
albinism and storage-pool deficiency (the absence of 
platelet dense bodies on electron microscopy) [11]. Among 
those, two patients were exception for diagnostic criteria, 
they did demonstrate albinism and positive family history 
of siblings diagnosed of HPS based on criteria.

In the study, molecular testing conducted. One group 
of Northwest Puerto Rico patients showed homozygous 
for the 16-bp duplication in exon 15 of the HPS gene, 
another group of two Puerto Rican and Non-Puerto 
Ricans showed had no alleles containing the duplication 
[3].

Syndrome is autosomal recessive, it affects male and 
females equally. Evidences have mapped the human 
HPS gene to chromosome segment 10q23 [5] and caused 
by defects in one of eight genes among HPS1, AP3B1, 
and HPS3 to HPS8. It has shown molecular variability 
of HPS revealed in Non-Puerto Rican population by 
demonstrating other mutations in the HPS1, HPS4 or 
HPS5 genes [12]. HPS 1 among Puerto Ricans a 16-bp 
duplication in exon 15 of the HPS1 gene on chromosome 
10, is the most common [13].

Heřmanský–Pudlák syndrome exhibit wide variation 
in pigmentation and dermatologic findings [14].

Figure 1: Clinical sign of oculocutaneous albinism and exotropia 

Figure 2: Contrast high resolution computed tomography chest-
areas of honeycombing which are noted in both the upper lobes 
peripherally as well as parts of the lower lobe along the posterior 
aspect. Symmetric areas of fibrosis are seen in both the upper 
lobes laterally and the lower lobes posteriorly.

Figure 3: Spirometry pulmonary function test-Moderate 
restrictive ventilator pattern and impairment in gas exchange.
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Periodic alternating Nystagmus is always present 
in these patients. Strabismus is a common finding in 
all forms of albinism— esotropia or exotropia [15]. Our 
patient has periodic alternating nystagmus and exotropia.

To date, 10 human HPS subtypes (HPS-1 to HPS-10) 
and their associated genes have been identified (Table 1) 
[16].

HPS10 classified on based of AP3d deficiency that 
has clinical feature of a severe neurologic disorder with 
immunodeficiency and albinism [17].

Types 1 and 4 are the most severe forms of the 
disorder. Types 1, 2, and 4 are the only types associated 
with pulmonary fibrosis 

Individuals with type 3, 5, or 6 have the mildest 
symptoms. Little is known about the signs, symptoms, 
and severity of types 7, 8, and 9 [18]. 

Systemic involvement
Skin: Albinism is prominent feature of this disorder, 

but it requires comparison with family members for 
its detection. The hypopigmentation in HPS is due to 
impaired melanosome formation, trafficking, or transfer 
to keratinocytes in contrast to classical albinism which is 
caused by deficiency of melanosome proteins tyrosine, the 
P protein, or TYRP1 which mediates the transformation 
of tyrosine to the melanin pigment [8]. Squamous cell 
carcinoma and multiple lesions of actinic keratosis 
have been reported in HPS patients [19]. Our patient 
has a history of multiple skin squamous cell carcinoma 
excisions. 

Ocular Involvement: All phenotypes presents 
with ocular manifestation: nystagmus, strabismus, 
photophobia, decreased visual acuity, foveal hypoplasia, 
albinotic fundi and translucent iris. One of the study 
demonstrated HPS6 diagnosis based on foveal hypoplasia, 
ocular albinism or OCA though they have mild and late 
systemic manifestations and a diagnosis of HPS [20].

Retinal and iris pigmentation varies in HPS. The 
correlation of the macular appearance with the visual 
acuity may be considered as to assess prognosis. Type 
3 HPS have better prognosis in relation to ophthalmic 
manifestations than type 1 HPS. Type 1 HPS has esotropia 
and type 3 HPS has exotropia frequently. 

In our patient, a detail visual examination added 
the diagnoses of myopia and strabismus, and glass eye 
prosthesis was recommended by ophthalmologist. 

Platelet Dysfunction: The second component of the 
disease is a platelet storage pool defect characterized by 
a bleeding diathesis. The platelets show an absence of 
dense bodies essential for the second phase of platelet 
aggregation. This aggregation defect is associated with a 
deficiency of serotonin, adenine nucleotides, and calcium 
in the platelet [21]. Functionally, the second phase of 
platelet aggregation is impaired, producing a prolonged 
bleeding time, but platelet number, prothrombin time, 

partial thromboplastin time, fibrinogen level, and 
clotting factors are all normal [3]. Under classification 
of thrombocytopathies, Heřmanský–Pudlák syndrome 
classified under platelet secretion phenotype [22]. 
Lack of platelet dense bodies on electron microscopy is 
consistent diagnostic feature of HPS [23].

Pulmonary Fibrosis: Pulmonary fibrosis (PF) is a 
restrictive lung disease, where symptoms are generally 
visible in the early thirties. It can progress to death within 
a decade unless lung transplant is done. Patients with 
HPS-1, HPS-2, and HPS-4 tend to develop pulmonary 
fibrosis in Puerto Rico; Almost 100% of HPS-1 develop 
HPS-PF. The HPS-PF has similar histological pattern 
of idiopathic pulmonary fibrosis and is irreversible. The 
HPS-PF manifest earlier at age often at age of 35–40 
years. Macrophage-mediated inflammation has strong 
evidence and increased numbers of circulating CXCR4-
positive fibro-cysts, Lamellar bodies responsible for 
producing surfactant type II LRO type of cells causing 
dysfunction alveolar epithelial cell plays role in HPS-
PF pathogenesis. The PS-PF progressed to dyspnea and 
worsening hypoxia. Lung function test and six minutes 
walk test for early establishment of oxygen requirement 
during exercise, HRCT chest for evidence of ground glass 
opacity and pleural thickening to assess progression is 
considered in HPS patients. Lung biopsy not indicated 
due to bleeding diathesis. New antifibrotic drugs, 
pirfenidone and nintedanib have identified capable of 
reversing and ameliorate progression of pulmonary 
fibrosis and lung transplant is life prolonging treatment 
[24]. Oral pirfenidone for the pulmonary fibrosis of 
Heřmanský–Pudlák syndrome clinical trial is ongoing 
National Human Genome Research Institute (NHGRI) 
since 1999.

Colitis: A granulomatous colitis associated with HPS 
was first described in 1980 [25]. Twenty percent patients 
of HPS associated with granulomatous colitis. The 
HPS types 1 and 4 are associated with a granulomatous 
enterocolitis affects in first or third decade [26, 27]. 
Upper gastrointestinal involvement is rare with evidence 
of gastroduodenal ulcer with lymphocytic infiltration 
[28]. Clinical presentation similar to Crohn’s disease. 
Colon specimen showed hemorrhagic mucosa and 
diffuse ulceration macroscopically and microscopically 
non-caseation granulomas, melanosis coli representing 
lipofuscin deposition. The BLOC-3-mediated dysfunction 
of the Rab proteins leading to mucosal inflammation 
indistinguishable between Crohn’s and HPS 1, HPS 4. 
The Pathogenesis of endosomal trafficking explains 
mechanism of action of novel drug therapy warrants 
further research and also required to explore relation 
between Crohn’s and HPS [25, 28] . Heřmanský–Pudlák 
syndrome colitis is refractory to standard treatment. 
Immunomodulatory such as infliximab-directed against 
tumor necrosis factor-a (TNF-a) is shown to be effective 
in HPS granulomatous colitis [29–31].
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Heřmanský–Pudlák syndrome is differentiated 
from oculocutaneous albinism type 1 to 7-ocular 
albinism, both share skin and ocular manifestations. 
Heřmanský–Pudlák syndrome has additional 
features of platelet dysfunction, colitis and intestinal 
pulmonary fibrosis. Chediak-Higashi syndrome has 
oculocutaneous albinism or recurrent infections  and 
easy bruising, differentiated from HPS due to 
neurological manifestations. Griscelli syndrome has 
partial albinism and immunodeficiency.

Treatment of Heřmanský–Pudlák syndrome consist 
of multidisciplinary approach: Recognizing clinical 
symptoms and diagnosis and preventing complication is 
the most important step in management.

The bleeding diathesis is a complication during surgery, 
dental extraction, or childbirth and may be treated with 
transfusion of platelets or whole blood. Desmopressin 
can be used prophylactic [32]. Hematological consult 
is initiated earliest. Managing complication during 
childbirth is challenging, NSAIDs and aspirin should 
be avoided and DDAVP or platelet transfusion does not 
prevent complications 100% [33].

Regarding pulmonary fibrosis lung transplantation 
may remain the only effective treatment. Infection 
prophylaxis with influenza and pneumococcal vaccine 
is beneficial in preventing respiratory tract infections. 
Pirfenidone and nintedanib have shown to delay 
progression of HPS-PF. They have shown no benefit in 
milder disease of HPS 1 and HPS 4. Gene transfer for 
potential correction of BLOC-3 dysfunction needs more 
further studies and research [24]. Infliximab is useful in 
cases of HPS colitis.

Lifestyle modification, smoking cessation and daily 
exercise, avoidance of sun is also part of the management.

Monitoring lung function test and eye check-up 
periodically to recognize it in earlier stage. Consultation 
with a geneticist may aid families in understanding 
the disease and its implications for reproduction and 
health.

CONCLUSION

Heřmanský–Pudlák syndrome (HPS) should be 
considered as differential diagnosis in patients presenting 
with oculocutaneous albinism, nystagmus and dyspnea 
due to idiopathic interstitial disease, multiple skin 
squamous cell carcinoma excisions. The management 
of HPS is multidisciplinary approach with involvement 
of dermatologist, hematologist, respiratory physician 
and gastroenterologist and a geneticist is important to 
recognized early complication and monitor progression 
of disease. Monitoring organ function periodically, which 
ceroid deposits can impair is recommended.
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