
Introduction
Obstructive Sleep Apnea (OSA) affects a significant portion of 

the adult population. Insomnia, defined as difficulty with initiating or 
maintaining sleep with associated daytime symptoms, is also a com-
mon sleep disorder. A subset of patients have both OSA and insomnia.  

Many patients do not tolerate Continuous Positive Airway Pres-
sure (CPAP) which is considered to be the gold-standard treatment for 
OSA [1]. Over the past thirty years, numerous surgeries have been de-
veloped to enlarge the upper airway but fail to address the underlying 
loss of muscle tone associated with sleep onset which is pivotal to the  
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pathogenesis of obstructive sleep apnea. In contrast, Upper Airway 
Stimulation (UAS), also known as hypoglossal nerve stimulation, is 
designed to increase upper airway muscle tone, thereby alleviating 
obstructive events. Stimulation of the hypoglossal nerve activates the 
principal upper airway dilator, the genioglossus muscle. Due to me-
chanical coupling of the palatoglossus muscle, which insinuates itself 
into the intrinsic tongue musculature, there is also an increase in the 
retropalatal airway with each anterior tongue movement. Therefore, 
upper airway stimulation leads to an increase in both the retroglossal 
and retropalatal airway during sleep. In 2014, Inspire (TM) was the 
first upper airway stimulation device to be approved by the Food and 
Drug Administration [2]. Current indications for UAS include: CPAP 
intolerance, age 22 years or older, BMI <35, Apnea Hypopnea Index 
(AHI) 15-65 and absence of complete concentric collapse of the vel-
opharynx during drug induced sleep endoscopy.  

The Hypoglossal Nerve Stimulator consists of three components: 
(1) the Nerve Stimulator, (2) the Neurogenerator and (3) the Respira-
tory sensor. During sleep, the respiratory sensor detects a change in 
intrathoracic pressure with inspiration leading to stimulation of the 
hypoglossal nerve via the neurogenerator and nerve stimulator elec-
trode. This leads to a stiffening of the tongue as well as anterior dis-
placement of both the tongue and soft palate.  

 A 5-year follow up study on patients enrolled in the initial Stim-
ulation Therapy for Apnea Reduction (STAR) trial was published in 
2018 [3]. The median AHI decreased from 32 to 14 at 5-years with 
good durability of effect. The response rate, defined as at least a 50% 
decrease in AHI and a postoperative AHI < 20 was 75% and 44% had 
resolution of their sleep apnea with an AHI<5. In addition, quality of 
life measures were significantly improved at 1 and 5 years following 
implantation. Nightly use was 86% and 80% at 1 and 5 years, re-
spectively. Serious complications related to UAS were rare, although 
tongue abrasion and discomfort with stimulation required adjustment 
in settings or use of a dental guard in up to 20% of patients [3,4]. 
Post-operative morbidity is low with an immediate return to a normal 
diet and typically only mild incisional pain.  

 To date, over 3000 UAS devices have been implanted. The future 
of upper airway stimulation includes the potential expansion of cur-
rent surgical indications and identification of patient factors which 
may affect  surgical outcomes. Many of such studies have been re-
cently reported and others are underway [4-8]. In contrast to studies 
focusing on expansion of indications, very little has been reported 
regarding identification of additional exclusion criteria including the 
possible interaction of various sleep disorders on UAS therapy as 
a treatment for OSA. This report identifies insomnia, an additional 
common sleep disorder, as a potentially relative contraindication to 
UAS therapy.

Insomnia is defined as difficulty with initiating or maintaining 
sleep with associated daytime symptoms including fatigue, day-
time sleepiness, cognitive difficulties, mood disturbance, and social 
or work dysfunction. There are several types of insomnia: primary 
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 Both Obstructive Sleep Apnea (OSA) and insomnia are common 
sleep disorders. A subset of patients have both OSA and insomnia. 
Upper Airway Stimulation (UAS), also known as hypoglossal nerve 
stimulation, has emerged as a novel surgical treatment for OSA in 
patients intolerant of Continuous Positive Airway Pressure (CPAP). 
Upper airway stimulation is designed to increase upper airway mus-
cle tone during sleep, thereby alleviating obstructive events. Stimu-
lation of the hypoglossal nerve activates the genioglossus muscle 
leading to anterior protrusion of the tongue and soft palate during 
inspiration. This form of therapy may worsen difficulties with sleep 
initiation or maintenance in patients with underlying insomnia. This 
report highlights the importance of assessing for co-morbid insom-
nia during the preoperative evaluation of patients considering upper 
airway stimulation.

Keywords: Insomnia; Obstructive sleep apnea; Upper airway stim-
ulation 

http://doi.org/10.24966/OHNS-010X/100041


Citation: Stanley JJ (2020) Insomnia: A Relative Contraindication to Upper Airway Stimulation. J Otolaryng Head Neck Surg 6: 41.

• Page 2 of 4 •

J Otolaryng Head Neck Surg ISSN: 2573-010X, Open Access Journal
DOI: 10.24966/OHNS-010X/100041

Volume 6 •  Issue 1 • 100041

insomnia, also referred to as psychophysiologic insomnia, and sec-
ondary insomnia due to a mental disorder or medical condition [9].

Psychophysiologic insomnia is seen in approximately 15% of pa-
tients evaluated in a sleep center and 2% of the general population 
[10]. The key feature of psychophysiologic insomnia is heightened 
mental or physical arousal related to sleep and learned associations 
and behaviors that interfere with sleep for a period of greater than 
one month. Increased mental arousal is often described as an over-
active mind or “racing thoughts” which interfere with initiation or 
maintenance of sleep. Heightened somatic tension associated with 
bedtime can also hinder sleep initiation. Polysomnographic findings 
include an increased sleep latency greater than 30 minutes. Additional 
findings include an increase in wake after sleep onset, reduced sleep 
efficiency and an increase in stage 1 non-rapid eye movement sleep 
(NREM 1), also known as light sleep. 

Insomnia due to a mental disorder affects approximately 3% of the 
population [11]. The insomnia is typically more prominent than sleep 
disturbances usually associated with the mental disorder. It is most 
common in women and middle age adults. The key feature of this 
type of insomnia is that it begins with the onset of the mental disor-
der and its course waxes and wanes in concert with alterations of the 
underlying mental disorder, most commonly anxiety and major de-
pressive disorder. In general, difficulty initiating sleep is observed in 
younger patients with anxiety disorder. Difficulty maintaining sleep, 
as demonstrated by early morning awakenings, is more common in 
the elderly. Polysomnographic features include an increased sleep la-
tency and decreased sleep efficiency. Increased nocturnal arousals are 
observed as well as an increase in NREM 1 and NREM 2 sleep and 
a decrease in NREM 3 and Rapid Eye Movement (REM) sleep, also 
known as deep sleep.

Insomnia due to a medical condition is identified in 4% of patients 
seen in sleep centers and is more common in the elderly [12]. The 
onset of this type of insomnia is associated with onset of the diag-
nosed medical condition and the course of the two disorders is closely 
aligned. Numerous medical and neurologic conditions can lead to this 
often chronic form of insomnia. The most common causative medical 
conditions are those that result in pain. Other medical conditions lead-
ing to insomnia include those that limit mobility and those associated 
with difficulty breathing, such as nocturnal asthma. The following 
case report exemplifies the potential interplay between insomnia and 
UAS therapy for treatment of OSA. 

Case Study
A 66 year old male was evaluated in the Otolaryngology clinic for 

review of surgical treatment options for his OSA. Recent polysom-
nography revealed an apnea hypopnea index of 25 and an oxygen 
saturation nadir of 85%. The patient reported a several year history of 
worsening sleep quality associated with snoring, frequent nighttime 
arousals/awakenings, non-refreshing sleep and excessive daytime 
sleepiness. Despite repetitive attempts at CPAP use under the super-
vision of a sleep physician the patient remained CPAP intolerant. Past 
medical history was significant for OSA, essential hypertension and 
moderate to severe arthritis of his shoulders with associated chronic 
pain. Past surgical history was significant for tonsillectomy and ar-
throscopic shoulder surgery x 2. Current medications included Lisi-
nonpril, Hydroclorothiazide and Naproxen. Physical examination was 
significant for a body mass index 32, Friedman tongue position III,  

mild macroglossia, moderate elongation of the soft palate and surgi-
cally absent tonsils. 

The patient underwent drug induced sleep endoscopy and was 
found to have partial anterior-posterior collapse at the velopharynx 
(no complete concentric collapse), no oropharyngeal collapse, par-
tial collapse at the base of tongue and no epiglottic collapse and was 
deemed a candidate for upper airway stimulation therapy. The device 
was activated one month following uneventful implantation and a 
formal titration study was completed three months later. The recom-
mended setting was 1.7 Volts (within the typical range previously re-
ported) with a residual AHI of 3.  

At the time of his six month follow up visit, the patient reported 
worsening of sleep quality and daytime sleepiness with use of his 
device. Although his spouse reported resolution of his snoring and 
apneic events while using the device, a repeat polysomnogram was 
performed to insure that his current settings were still optimal for 
control of his OSA. This study confirmed that his current settings 
were adequate. On follow-up, the patient reported increased difficulty 
maintaining sleep on the nights he used his UAS device. Although 
he reported no difficulty initiating asleep with use of the delay timer 
(set for 30 minutes), he experienced difficulty resuming sleep follow-
ing frequent awakenings due to pain. Despite relief of his pain with 
a change in body position, he reported difficulty re-initiating sleep 
due to the repetitive tongue movement associated with UAS device 
use. Review of his device revealed an average nightly use of only 3.5 
hours. The patient was instructed to turn his device off and back on to 
reset the delay timer during these episodes of prolonged wakefulness 
after sleep onset. 

At the time of his next three month follow up visit, review of the 
device revealed an average nightly use of just 1.5 hours and the pa-
tient reported he had recently discontinued use of the device altogeth-
er. The patient reported that he felt like he had a better sleep quality 
and subsequently less daytime sleepiness following nights when he 
did not use his UAS device. Ultimately, due to the frequency of his 
nighttime arousals from pain and additional sleep disruption by hav-
ing to repetitively reset his device the patient decided to discontinue 
UAS therapy. Prior to making a final decision regarding explanation 
of the device, the patient was referred back to his Orthopedic surgeon 
and pain clinic to determine if additional medical or surgical treat-
ment options for his chronic shoulder pain were available.

Discussion
In summary, the overall efficacy of upper airway stimulation is 

high, with approximately 70% responding to therapy and surgical 
morbidity is low in comparison to traditional structural surgery for 
OSA. As with any relatively new procedure many questions remain 
including ideal patient selection, long-term compliance rates and du-
rability of results. Both surgeons and sleep medicine specialists need 
to be aware of the potential interaction between UAS therapy for the 
treatment of OSA and pre-existing insomnia. Regardless of subtype, 
the key features of insomnia capable of interfering with successful 
UAS therapy include prolonged sleep latency and frequent noctur-
nal arousals. Future research on the effect and treatment of insomnia 
on UAS therapy is needed. At this time indications for UAS include 
only: CPAP intolerance, age 22 years or older, BMI <35, Apnea Hy-
popnea Index (AHI) 15-65 and absence of complete concentric col-
lapse of the velopharynx during drug induced sleep endoscopy, with  
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few specified contraindications.  It appears that untreated insomnia 
may be a relative contraindication to upper airway stimulation. Addi-
tional prospective research on the effect and treatment of insomnia on 
UAS therapy is needed.

References

1. Kribbs NB, Pack AI, Kline LR, Smith PL, Schwartz AR, et al. (1993) Ob-
jective measurement of patterns of nasal CPAP use by patients with ob-
structive sleep apnea. Am Rev Respir Dis 147: 887-895.

2. Strollo PJ Jr, Soose RJ, Maurer JT, de Vries N, Cornelius J, et al. 
(2014) Upper-airway stimulation for obstructive sleep apnea. N Engl J 
Med 370:139-149.

3. Woodson BT, Strohl KP, Soose RJ, Gillespie MB, Maurer JT,  et al. 
(2018) Upper Airway Stimulation for Obstructive Sleep Apnea: 5-Year 
Outcomes. Otolaryngol Head Neck Surg 159: 194-202.

4. Boon M, Huntley C, Steffen A, Maurer JT, Sommer JU,  et al. (2018) Up-
per Airway Stimulation for Obstructive Sleep Apnea: Results from the 
ADHERE Registry. Otolaryngol Head Neck Surg 159: 379-385.

5. Huntley C, Vasconcellos A, Doghramji K, Hofauer B, Heiser C, et al. 
(2018) Upper Airway Stimulation in Patients Who Have Undergone Un-
successful Prior Palate Surgery: An Initial Evaluation. Otolaryngol Head 
Neck Surg  159: 938-940.

6. Withrow K, Evans S, Harwick J, Kezirian E, Strollo P (2019) Upper Air-
way Stimulation Response in Older Adults with Moderate to Severe Ob-
structive Sleep Apnea. Otolaryngol Head Neck Surg 161: 714-719.

7. Parikh V, Thaler E, Kato M, Gillespie MB, Nguyen S, et al. (2018) Early 
feasibility of hypoglossal nerve upper airway stimulator in patients with 
cardiac implantable electronic devices and continuous positive airway 
pressure-intolerant severe obstructive sleep apnea. Heart Rhythm 15: 
1165-1170.

8. Diercks GR, Wentland C, Keamy D,  Kinane TB, Skotko B, et al. (2018) 
Hypoglossal Nerve Stimulation in Adolescents With Down Syndrome and 
Obstructive Sleep Apnea. Otolaryngol Head Neck Surg 144: 37-42.

9. Angst J, Vollrath M, Koch R, Dobler-Mikola A, et al. (1989) The Zurich 
Study. Insomnia: symptoms, classification and prevalence. Eur Arch Pshy-
chiatry Clin Neurosci 238: 285-293.

10. Krystal AD, Edinger JD, Wohlgemuth WK, Marsh GR (2002) Non-REM 
sleep EEG frequency spectral correlates of sleep complaints in primary 
insomnia subtypes. Sleep 25: 630-640.

11. Ohayon MM (1997) Prevalence of DSM-IV diagnostic criteria of insom-
nia: distinguishing insomnia related to mental disorders from sleep disor-
ders. J Psychiatr Res 31: 333-346.

12. Moldofsky H (1989) Sleep influences in regional and diffuse pain syn-
dromes associated with osteoarthritis. Semin Arthritis Rheum 18: 18-21.

http://doi.org/10.24966/OHNS--010X/100041
https://www.ncbi.nlm.nih.gov/pubmed/8466125
https://www.ncbi.nlm.nih.gov/pubmed/8466125
https://www.ncbi.nlm.nih.gov/pubmed/8466125
https://www.ncbi.nlm.nih.gov/pubmed/24401051
https://www.ncbi.nlm.nih.gov/pubmed/24401051
https://www.ncbi.nlm.nih.gov/pubmed/24401051
https://www.ncbi.nlm.nih.gov/pubmed/29582703
https://www.ncbi.nlm.nih.gov/pubmed/29582703
https://www.ncbi.nlm.nih.gov/pubmed/29582703
https://www.ncbi.nlm.nih.gov/pubmed/29557280
https://www.ncbi.nlm.nih.gov/pubmed/29557280
https://www.ncbi.nlm.nih.gov/pubmed/29557280
https://www.ncbi.nlm.nih.gov/pubmed/30081738
https://www.ncbi.nlm.nih.gov/pubmed/30081738
https://www.ncbi.nlm.nih.gov/pubmed/30081738
https://www.ncbi.nlm.nih.gov/pubmed/30081738
https://www.ncbi.nlm.nih.gov/pubmed/31084350
https://www.ncbi.nlm.nih.gov/pubmed/31084350
https://www.ncbi.nlm.nih.gov/pubmed/31084350
https://www.ncbi.nlm.nih.gov/pubmed/29678782
https://www.ncbi.nlm.nih.gov/pubmed/29678782
https://www.ncbi.nlm.nih.gov/pubmed/29678782
https://www.ncbi.nlm.nih.gov/pubmed/29678782
https://www.ncbi.nlm.nih.gov/pubmed/29678782
https://www.ncbi.nlm.nih.gov/pubmed/29098288
https://www.ncbi.nlm.nih.gov/pubmed/29098288
https://www.ncbi.nlm.nih.gov/pubmed/29098288
https://www.ncbi.nlm.nih.gov/pubmed/2767086
https://www.ncbi.nlm.nih.gov/pubmed/2767086
https://www.ncbi.nlm.nih.gov/pubmed/2767086
https://www.ncbi.nlm.nih.gov/pubmed/12224842
https://www.ncbi.nlm.nih.gov/pubmed/12224842
https://www.ncbi.nlm.nih.gov/pubmed/12224842
https://www.ncbi.nlm.nih.gov/pubmed/9306291
https://www.ncbi.nlm.nih.gov/pubmed/9306291
https://www.ncbi.nlm.nih.gov/pubmed/9306291
https://www.ncbi.nlm.nih.gov/pubmed/2658072
https://www.ncbi.nlm.nih.gov/pubmed/2658072


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: http://www.heraldopenaccess.us/Online-Submission.php

 
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 

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

