
Introduction
 Down syndrome first described in 1866,is the most common 
genetic cause of mental retardation in human population, and is caused 
by the presence of an extra copy of chromosome 21.[1]. Both males 
and females are equally affected, with a frequency of approximately 
one in 600-700 live births [2].
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 The major features of the syndrome are mental retardation, 
flattening of the back of the head, ocular, auricular and skeletal 
anomalies as well as other associated medical problems [1]. Moreover 
the patients are affected more often by chronic skin conditions and 
skin infections than the general populations [3]. A review of the 
literature reveals no informationregarding the relative frequency 
of cutaneous nevi among Down syndrome patients. The purpose of 
this study is to determine the prevalence of different cutaneous nevi 
among Down syndrome patients.

Patients and Methods
Down syndrome patients

 The present prospective study, comprised a total of 180 Libyan 
patients with Down syndrome attending both Genetic Clinic 
at Benghazi Pediatrics Hospital, and the Mental Rehabilitation 
School and Center in Benghazi city-Libya. A complete patients 
history was taken from their parents. All patients underwent a 
thorough dermatological examination in a good illuminated room. 
The diagnosis of most cutaneous nevi were based on their clinical 
features, and also on the histological examination of skin biopsy when 
simple morphological observation was not enough to accomplish the 
diagnosis. All attendants with the participating patients were asked 
to sign informed consent documents, and manuscript is according to 
declaration of Helsinki.

Skin biopsy

 Incisional skin biopsies were taken from the back and abdomen 
of two patients with white firm papules under aseptic condition 
with local anaesthesia, the specimens were fixed in 10% buffered 
formalin, and conventional paraffin sections were prepared. The 
specimens were examined by light microscope, using the ordinary 
Hematoxylin and Eosin stain (H&E), and Verhoeff van Gieson stain 
for histopathological diagnosis.

Statistical methods

 Data were analysed using Statistical Package for Social Sciences 
(SPPS) version 16.0. Descriptive statistics in the form of percentages, 
mean and standard deviation of different parameters was used.

Results
 One hundred eighty patients  with Down syndromewere 
prospectively includedin the present study, 108 (60%) were males 
with age ranges from 1 week- 38 year, and 72 (40%) were females 
with age ranges from 1 week- 30 year, with a mean of age ± SD of 
10.5 ± 7.9 years, with male to female ratio of 1.5:1.

 Almost 61 (33.8%) of our patients had different types of cutaneous 
nevi, the frequency of each type are shown in Figure 1. Café au lait 
macules were seen in 11.7% of the patients; all them were above 
one year of age, with a male to female ratio of 1.6:1. The number 
of macules ranges from one to three in the individual patients, with 
average size of 1 cm (Figure 2A), none of the patients had axillary  
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Abstract
Background: Down Syndrome (DS) has been described in 
association with various dermatoses,however, there is scanty 
information in the literature regarding the frequency of cutaneous  
nevi among Down syndrome patients. 

The objective of the study: To define the frequency of different 
cutaneousnevi in DS patients, andto precise their different 
phenotypes. 

Patients and methods: we prospectively examined 180 Down 
syndrome patients. All patients underwent full body skin examination 
noting the type, number, size, and distribution of different nevi.

Results: Different types of nevi were noted among Down syndrome 
patients; café au lait macules, melanocytic nevocellular nevi, and 
Mongolian spot were the most frequent ones. Juvenile elastoma, 
Becker’s nevus, nevus spilus, labial melanocytic macule, and 
capillary vascular malformation were also seen.

Conclusion: Various types of cutaneous nevi not previously 
described in Down syndrome, was observed in our  patients such as 
Becker’s nevus, nevus spilus and Juvenile elastoma.
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freckles or neurofibromas. Four patients had hypothyroidism and two 
had congenital heart diseases.

 Acquired melanocytic nevocellular nevi (moles) were seen in 10% 
of the patients, of more than one year of age old, with a male to female 
ratio of 1.6:1. Most of the lesions were epidermal type. There were no 
significant associated diseases noted, except in one male child who is a 
known case of leukemia in whom labial melancyticmacule was found.  
Nevus spilus was seen in a thirteen year old female patient (Figure 
2B). Becker’s nevus was seen in two male patients, and presented as 
light brown hyperpigmented patch with geographic configurations on 
the anterior chest in 19 year old male patient, and on the shoulder of 
12 year old male patient with alopecia total is (Figure 2C).

 Salmon patch (capillary vascular malformation) was noted on the 
back of seven year old male Down syndrome patient (Figure 2D). 
Mongolian spot was noted in 7.8% of the patients, most of them in 
the 1-5 years age group, and females represented 64% of the cases, 
the lesion were blue patches on the lower back and buttocks of the 
patients (Figure 2E). There were no associated complains.

 A symptomatic white- yellow, non follicular firm papules scattered 
in asymmetric clusters over the upper back and chest were seen in 
1.7% of the patients, in the age group of 16- 20 years, with a male 
to female ratio of 2:1. None of the patients had a history of acne 
vulgaris, and there was no family history of a similar skin lesions. 
Clinically, elastoma, collagenoma and popular elastorrhexis were 
considered in the differential diagnosis (Figure 3). A skin biopsies 
were taken from a representative lesion on the back of two patients. 
The specimens were fixed in 10% formalin saline, sectioned and 
stained with Hematoxylin-eosin and Verhoeff van Gieson. H&E 
sections showed a focal epidermal acanthosis with thickened dermis 
containing normal-appearing connective tissue (Figure 4). whereas 
the Verhoeff van Gieson stain revealed an excess in elastic fibers 
throughout the reticular dermis, sparing the papillary dermis, with 
fairly normal collagen fibers, consistent with elastoma (Figure 5).

Figure 1: Prevalence of cutaneous nevi seen in Down syndrome patients.

Figure 3: Juvenile elastoma in the back of the patient.

Figure 4: Section from popular lesion show thick dermis with normal-appearingcon-
nective tissue. (H&E stain).

Figure 5: Dermis showing an excess in elastic fibers throughout the reticular dermis 
(Verhoeff van Gieson stain).

Figure 2: (A) Café au lait macules, (B) Nevus spilus, (C) Becker’s nevus, (D) Capil-
lary hemangioma, (E) Mongolian spots.
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Disscusion
 Nevi were seen frequently in our patients with Down syndrome. 
Café au lait macules and acquired melanocytic nevocellular nevi 
(moles) were the most frequent types seen in our patients.The 
prevalence of café au lait macules in newborns of general population 
is about 0.4%, and a higher prevalence is reported in older children 
as at least one café au lait macule larger than 0.5 cm was found in 
24.2% of children, also it is more prevalent in black newborns than 
Caucasian ones, they are also more common in Arabic newborns [5].

 Moreover, Café au lait macules have a definite association with 
neurofibromatosis type-1 and type-2, McCune-Albright syndrome, 
and Watson syndrome, while other syndromes had questionable 
association with the macules such as Bloom syndrome, Ataxia 
telangiectasia, and Tuberous sclerosis [5]. The high prevalence of 
café au lait macules in the general population, and its occurrence in 
many genetic syndromes make, therefore the association of Down 
syndrome with café au lait macules probably a coincidental one.

 Acquired melanocytic nevocellular nevi (moles) were seen in 10% 
of our patients, more than one year old. One male child with leukemia 
had a labial melanocytic macule. The prevalence of melanocytic 
nevi varies with age, they are uncommon in infancy, and increases 
gradually during childhood and adolescence [6]. Nevus spilus was 
seen in a thirteen year old female patient. Nevus spilus or speckled 
and lentiginous nevus is a relatively rare entity [6].

 Becker’s nevus was noted in two male patients understudy. 
Becker’s nevus presents in about 0.5% of young adults in the general 
population, with a higher incidence in males, suggesting that androgen 
sensitivity and stimulation may play a role in its pathogenesis [7].

 Mongolian spots were noted in 7.8% of our patients, most of the 
patients were younger than 5 years of age, and females represent 64% 
of the cases, this was in accordance with another study which showed 
a prevalence of Mongolian spots in 6.4% of Down syndrome patients 
and most of cases were  in the age group of 1-4 years.[4]Mongolian 
spot fades gradually and usually disappears by the age of 4 years, and 
its persistence beyond the first decade of life is uncommon, although 
it is reported  to occur among 4% of Japanese adults [8].

 Mongolian spots have been reported in association with common 
structural anomalies such as cleft lip, and supernumerary digits, 
however, recognition of extensive Mongolian spots is of particular 
importance in early diagnosis of Hurler and Hunter syndrome [8]. The 
occurrence of Mongolian spots among our Down syndrome patients 
may either be just a coincidental observation or a true association.

 Salmon patch (capillary vascular malformation) was noted in only 
one patient. Down syndrome has a reduced riskof vascular anomalies 
compared with the general population, this protective effect has been 
attributedto an increased gene dosage from an additional copy of 
chromosome 21, which causes elevated expression of antiangiogenic 
proteins [9].

 In the present study, the diagnosis of elastoma, also known as 
nevus elasticus or juvenile elastoma was confirmed by histological 
examination of biopsy specimens from two of three patients with 
Down syndrome presented with asymptomatic white-yellow, non 
follicular firm papules scattered over the upper back and the chest. 
There was no family history of similar skin lesions.  All the three  

patients were in the age group of 16-20 years, with a male to female 
ratio of 2:1.

 Connective tissue naevi are circumscribed hamartomatous 
malformations of the dermal extracellular matrix, including collagen, 
elastic fibres or glycosaminoglycans. Isolated (sporadic) and familial 
forms of elastoma have been reported. The familial form is inherited as 
an autosomal dominant trait, and in association with osteopoikilosis, 
it is known as Buschke-Ollendorff syndrome [10]. However, sporadic 
occurrence without any associated extracutaneous manifestations 
has also been reported [10]. The occurance of different types of 
connective tissue naevi in patients with Down syndrome have been 
reported [11,12]. However, to our knowledge, this is the first report 
of juvenile elastoma in DS patients. The pathogenesis of elastoma in 
Down syndrome is still unclear. Since elastosis perforans serpiginosa 
is a well known complication of Down syndrome, therefore, various 
connective tissue disorders including elastoma, collagenoma, and 
others may also be seen in those individuals with Down syndrome 
[11]. Absence of a family history of similar skin lesions among our 
patients may exclude the possibility of Buschke-Ollendorff syndrome, 
but may strongly represent a formefruste of the Buschke-Ollendorff 
syndrome [10].

 In conclusion, we recommend very carefulexamination and 
regular long-term follow up for children with Down syndrome who 
present with cutaneous nevi.

References

1. Chisholm KM (2018) Down Syndrome. Atlas Genet CytogenetOncol Hae-
matol 22: 182-184.

2. Sherman SL, Allen EG, Bean LH, Freeman SB (2007) Epidemiology of 
Down syndrome. Mental retardation and developmental disabilities re-
search reviews 3: 221-227.

3. Madan V, William J, Lear JT (2006) Dermatological manifestations of 
Down’s syndrome. Clin Exp Dermatol 31: 623-629.

4. Schepis C, Barone C, Siragusa M, Pettinato R, Romano C (2002) An up-
dated survey on skin conditions in Down syndrome. Dermatology 205: 
234-238.

5. Shah KN (2010) The diagnostic and clinical significance of café-au-lait 
macules. Pediatr Clin North Am 57: 1131-1153.

6. Mackie RM (2004) Disorders of the cutaneous melanocyte. In: Burns T, 
Breathnach SM, Cox N, Griffiths C (eds). Rook’s Textbook of Dermatol-
ogy. (7th edn) Oxford: Black Well Science, New Jersey, USA. 38: 4-38.

7. Atherton DJ, Moss C (2004) Naevi and other developmental defects. In: 
Burns T, Breathnach SM, Cox N, Griffiths C (eds). Rook’s Textbook of 
Dermatology, (7th edn). Oxford: Black Well Science: 15: 17-18.

8. Inamadar AC, Palit A (2007) Persistent, aberrant Mongolian spots in 
Sjögren-Larsson syndrome. Pediatr Dermatol 24: 98-99.

9. Greene AK, Kim S, Rogers GF, Fishman SJ, Olsen BR, et al. (2008) Risk 
of vascular anomalies with Down syndrome. Pediatrics 121: 135-140.

10. Foo CC, Kumarasinghe SPW (2005) Juvenile elastoma: A forme fruste 
of the Buschke-Ollendorff syndrome? Australas J Dermatol 46: 250-252.

11. Togawa Y, Nohira G, Shinkai H (2003) Collagenoma in Down syndrome. 
Br J Dermatol 148: 596-597.

12. Sais G, Jucglà A, Moreno A, Peyrí J (1995) Milia-like idiopathic calcinosis 
cutis and multiple connective tissue nevi in a patient with Down syndrome. 
J Am Acad Dermatol 32: 129-130.

http://doi.org/10.24966/CDT-8771/100057
https://pubmed.ncbi.nlm.nih.gov/17910090/
https://pubmed.ncbi.nlm.nih.gov/17910090/
https://pubmed.ncbi.nlm.nih.gov/17910090/
https://pubmed.ncbi.nlm.nih.gov/16901300/
https://pubmed.ncbi.nlm.nih.gov/16901300/
https://pubmed.ncbi.nlm.nih.gov/17300667/
https://pubmed.ncbi.nlm.nih.gov/17300667/
https://pubmed.ncbi.nlm.nih.gov/18166531/
https://pubmed.ncbi.nlm.nih.gov/18166531/
https://pubmed.ncbi.nlm.nih.gov/16197425/
https://pubmed.ncbi.nlm.nih.gov/16197425/
https://pubmed.ncbi.nlm.nih.gov/12653762/
https://pubmed.ncbi.nlm.nih.gov/12653762/
https://pubmed.ncbi.nlm.nih.gov/7822505/
https://pubmed.ncbi.nlm.nih.gov/7822505/
https://pubmed.ncbi.nlm.nih.gov/7822505/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

