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Introduction

 The Coronavirus Disease 2019 (COVID-19)pandemic has led 
to an increase in Substance Use Disorder (SUD) and disruption to 
substance use treatment services [1], including those within prisons 
[2]. Due to the haste with which public health and social restrictions 
were implemented, adequate risk assessments and care planning to 
accompany the changes in SUD management were not possible. It 
was therefore not fully understood whether therapeutic opioids for 
the treatment of SUD could lead to adverse outcomes for patients with 
COVID-19.

 In prisons, overcrowding, limited access to personal protective 
equipment, high staff turnover, lack of ventilation in cells, and mini-
mal social distancing make COVID-19 outbreaks likely [3]. Indeed, 
COVID-19 incidence among prisoners reached three times the level 
observed in the general population [3]. Furthermore, prisoners often 
have more complex health needs than the general population [1], in-
cluding a high rate of SUD. In 2018, 45% of UK prisoners were re-
ported to need treatment for SUD [4], making it crucial to understand 
the safety of Opioid Substitution Therapy (OST) in people experienc-
ing COVID-19.

 Many symptoms of COVID-19 including fever, cough, anosmia 
and ageusia, shortness of breath, fatigue, loss of appetite, myalgia, 
sore throat, headache, nasal congestion, runny nose, diarrhea, nau-
sea and vomiting overlap with those of opioid withdrawal [5,6]. This 
complicates diagnosis and the safe initiation and continuation of OST 
[6]. Long-term exposure to high-dose opioids, such as in those receiv-
ing OST, also affects the respiratory system in ways that could interact 
with COVID-19 and induce adverse outcomes. Opioids can trigger 
respiratory depression through activation of μ-opioid receptors in the 
brainstem, leading to respiratory failure [7,8]. People with COVID-19 
are also at elevated risk of silent hypoxia, a severely low level of 
oxygen in the blood, without the usual signs of shortness of breath 
[9]. The two effects together may be expected to increase the risk of 
progression to respiratory failure.

 To investigate the scale of this risk in the prison setting, we con-
ducted a preliminary observational study at a male remand prison 
between January and February 2021, where we recorded adverse out-
comes among 23 prisoners with SUD receiving OST who tested pos-
itive for COVID-19 [10]. Here, we expand on this study by including 
a further 45 patients from the same prison to identify any safety issues 
arising from OST during COVID-19 more robustly.
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Abstract
 The safety of Opioid Substitution Therapy (OST) for the treat-
ment of Substance Use Disorder (SUD) in people with Coronavirus 
Disease 2019 (COVID-19) is not well understood. People with SUD 
are typically disengaged with healthcare and have multiple comor-
bidities. Further, opioids are respiratory depressants and could ex-
acerbate respiratory difficulties arising from COVID-19. All of these 
factors would be expected to put individuals receiving OST at an 
elevated risk of adverse outcomes during COVID-19.In this retro-
spective study, we extend the findings from our preliminary publica-
tion to evaluate the outcomes of 68 male prisoners detained in His 
Majesty’s Prison Thameside who contracted COVID-19 while receiv-
ing buprenorphine or methadone for SUD. All prisoners with SUD 
who tested positive for COVID-19 through polymerase chain reac-
tion assay were isolated for 10 days. Blood oxygen levels and pulse 
readings were monitored daily, and adverse outcomes (overdose, in-
toxication, sedation, review of medication, and hospital transfer due 
to deterioration) were recorded throughout the isolation period. Our 
findings showed that no patients experienced adverse outcomes. 
These findings concur with those of our preliminary study and, in 

this patient population, did not show an indication for increased risk 
of adverse outcomes for OST for patients with SUD who contract 
COVID-19.
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Methods
 This was a retrospective audit of the prison Electronic Medical 
Record (EMR) system at His Majesty’s Prison (HMP) Thameside, a 
male remand prison in South London, UK, that receives an average of 
90 prisoners a month requiring treatment for SUD. All patients who 
tested positive for COVID-19 between 28/12/2020 and 27/12/2021, 
and were prescribed either buprenorphine or methadone for SUD, 
were monitored for adverse outcomes. Testing, isolation, and moni-
toring procedures were described in Owiti et al., [10] and are shown 
in figure 1. Samples for Polymerase Chain Reaction (PCR) testing 
were collected by nasopharyngeal swab. These were sent to a desig-
nated pathology network laboratory run by a local National Health 
Service (NHS) hospital following NHS protocols [11]. The results 
were entered into the testing laboratories database which was linked 
to patients’ records through the EMR system, SystmOne. Prison 
healthcare staff could check the records immediately. All prisoners 
who tested positive were isolated for 10 days with any pre-existing 
cellmate.

 Adverse outcomes were defined as overdose, intoxication, seda-
tion, medication review, and deterioration requiring hospital transfer. 
Deterioration, including signs and symptoms of adverse outcomes, 
was monitored using pulse rate and oxygen saturation, with oxygen 
saturation below 94% (or below 88% in the presence of carbon diox-
ide-retaining chronic lung disease) and a pulse outside a resting rate 
of 60-100 beats per minute (bpm) considered outside the ideal range. 
Patients with pulse rates outside the normal range were re-monitored  

on the day and daily afterwards during the period of isolation. They 
could only receive medication if their pulse rate was >60 bpm after 
re-monitoring. The National Early Warning Score 2 (NEWS2) scoring 
system was also used to identify patients at risk of deterioration [12]. 
NEWS2 was used alongside a full clinical assessment, and within the 
context of the changes over time and existing medical conditions. 
NEWS2 values were generated automatically, with alerts requiring 
escalating clinical responses for increased scores (Supplementary 
Table 1). Prior to medication administration each morning, patients’ 
symptoms, oxygen saturation, and pulse, together with any signs of 
overdose, intoxication, and sedation were recorded throughout their 
10-day isolation period. Where deterioration was noted, clinical as-
sessment and the NEWS2 were used to identify patients requiring 
immediate medical intervention.

Results
 Between February 2020 and April 2022, 162 prisoners tested pos-
itive for COVID-19. Of these, 68 were eligible for inclusion in our 
analysis. Demographic characteristics of this group are detailed in ta-
ble 1. Mental health disorders were present in 72%, with 16% having 
two or more diagnoses. Physical illness was less prevalent, with 17 
patients (25%) having a non-psychiatric diagnosis. Methadone was 
the most prescribed OST, and 44 patients (65%) were receiving a dai-
ly dose of ≤40 mg. Alongside OST, the majority (76%) of patients 
were taking medication for comorbid conditions, with mirtazapine 
being the most prescribed.

 Over one-half (57%) of patients on OST who tested positive for 
COVID-19 did so within 5 days of arrival. A minority of patients 
(15%) had symptoms of COVID-19 and, among these, fever was the 
most common symptom (80%). Oxygen saturation remained ≥92% 
in all patients throughout their 10-day isolation periods. Six patients 
experienced pulse rates outside the predefined ideal range, for a pe-
riod of1or 2days, with rates varying from 55 to 111 bpm. Clinical 
assessment of these patients, together with NEWS2 screening and 
normal blood oxygen readings deemed them to be without need for 
further medical intervention. Signs of overdose, intoxication, or seda-
tion were not observed in any of the patients throughout their 10-day 
isolation period. Hospital transfer was not required at any time.

Figure 1: Patient flow.

COVID-19, Coronavirus Disease 2019; GP, General Practitioner; NEWS2, 
National Early Warning Score 2;OST, Opioid Substitution Therapy; PCR, 
Polymerase Chain Reaction; SUD, Substance Use Disorder.

Median age, years (range) 38 (20-64)

Ethnicity, n (%)

     Caucasian 47 (69)

      Black 11 (16)

      Asian 10 (15)

Diagnosed physical health disorder, n(%) 18 (26)

     Asthma 7 (10)

    Hypertension 3 (4)

    Pain 3 (4)

    Gastroesophageal reflux 2 (3)

    Type 2 diabetes 2 (3)

    Epilepsy 1 (1)

    Hepatitis C 1 (1)

    Human immunodeficiency virus 1 (1)

Diagnosed mental health disorder, n (%) 49 (72)

    Depression 33 (49)

    Schizophrenia 16 (24)
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Discussion
 Over one-half of patients on OST for SUD who tested positive for 
COVID-19 did so within 5 days of arrival at the prison. This is a key 
time for the safe initiation or continuation of OST when signs of in-
toxication, withdrawal, or sedation are closely monitored. At no time 
were these adverse outcomes seen, and no medication reviews out-
side of normal protocol were necessary. However, of the 10 patients 
who had symptomatic COVID-19 infection, only five tested positive 
within 5 days of arriving. Therefore, overlapping symptoms between 
COVID-19 and intoxication, withdrawal, and sedation would have 
been a factor for a small minority of patients. As in our preliminary 
study [10] no adverse outcomes were observed at any time during the 
10-dayisolation period among prisoners receiving OST who contract-
ed COVID-19. Although some patients had pulse rates outside the 
ideal range, clinical assessment together with NEWS2 did not indi-
cate the need for escalation.

 Comparative data for outcomes among individuals with 
COVID-19 on OST are lacking. However, a systematic review and 
meta-analysis [13] showed opioids to have significant associations 
with both intensive care unit admission and mortality. A previous ret-
rospective case-control study of electronic health records [14] found 
that hospitalization and death due to COVID-19 infection were more 
common in patients with SUD than in those without. However, the 
prescription of OST is not mentioned in this study. A large-scale, ret-
rospective cohort study in the USA [7] used EMR data and propensi-
ty score matching to assess the risk of morbidity and mortality from 
COVID-19 among 9558 adults treated with long-term opioids for 
chronic non-cancer pain. While only a minority might also have been 
treated with OST for SUD, patients on long-term opioid treatment 
were found to be at increased risk of morbidity, mortality, and health-
care utilization during COVID-19 infection. Both these studies report 
higher rates of symptomatic COVID-19 than that observed within our  

dataset. In addition to receiving OST, most patients in our study had 
at least one mental health disorder, and many of these patients were 
being treated with psychotropic medications. There is some evidence 
that people with COVID-19 taking psychotropic medications may be 
at risk of respiratory, cardiovascular, infective, hemostatic, and con-
sciousness alterations [15]. Although this risk was elevated in those 
also on OST, we did not see these adverse outcomes in our study.

 It is unclear whether the characteristics of our prison cohort af-
fected the risk of adverse outcomes. An observational study [16] de-
scribed the clinical characteristics and outcomes of people with SUD 
who were admitted to a public hospital for COVID-19. Of the 2078 
patients admitted, only 27 people had SUD. This small minority were 
typically >50 years old, with a high prevalence of comorbidities. In 
comparison, the median age of patients in our study was 38, with only 
four patients aged ≥50 years. Although 76% were being prescribed 
medications for comorbid conditions, few had physical conditions 
associated with adverse outcomes during COVID-19. Olanzapine 
and pregabalin, prescribed to two and one patient, respectively, were 
the only medications associated with a risk of respiratory depression 
[17,18]. It is therefore possible that the lack of adverse outcomes 
within our study may be due to a younger and healthier than expected 
population. Further, most of our study population were on relatively 
low doses of OST, as they were still on induction into treatment and 
had not yet reached their therapeutic maintenance dose. The effect of 
OST dose on adverse outcomes is yet to be established and warrants 
further investigation.

 We believe that high rates of COVID-19 and SUD within prison 
populations make this research necessary and timely. Despite the ex-
pectation that people taking OST for SUD would be at elevated risk 
of adverse outcomes during COVID-19, our study does not indicate 
an increased safety risk. Our study does not indicate any need to dis-
rupt OST dosing if a patient contracts COVID-19 in prison. However, 
further studies are needed and the impact of symptomatic versus as-
ymptomatic COVID-19, and of OST, dose should be considered.

Funding

 Medical writing support was funded through the Opi-Assist pro-
gram (https://www.opi-assist.com/). Opi-Assist is funded through a 
donation from Camurus. Camurus has no influence on the selection 
of the steering committee, or the selection of applications awarded 
medical writing support by the Opi-Assist program.

Disclosures
No potential conflicts of interest were reported by the author(s).

Data Availability
Data are available on reasonable request.

Acknowledgement

 The authors thank Meredith Jones, PhD (Alchemie Medical Ed-
ucation) for medical writing support, funded through the Opi Assist 
program (https://www.opi-assist.com/).

    Anxiety 5 (7)

    Post-traumatic stress disorder 4 (6)

OST prescribed prior to prison entry, n (%) 29 (43)

Reason for testing among COVID-19-positive cases, n (%)

    Day 1 of prison entry 11 (16)

    Day 5 of prison entry 28 (41)

    Mass testing 11 (16)

    Symptomatic 7 (10)

    Cellmate tested positive 26 (38)

Buprenorphine ≤4 mg, n (%) 3 (4)

Buprenorphine >4 mg, n (%) 16 (24)

Methadone ≤40 mg, n (%) 44 (65)

Methadone >40 mg, n (%) 5 (7)

Receiving medications (other than OST), n (%) 52 (76)

Receiving ≥2 medications, n (%) 20 (29)

    Mirtazapine 7 (10)

   Olanzapine 6 (9)

    Salbutamol 6 (9)

    Sertraline 5 (7)

Table 1: Demographic characteristics.

COVID-19, Coronavirus Disease 2019; OST, Opioid Substitution Therapy.
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Supplementary

NEWS score Frequency of monitoring Clinical response

0 Minimum 12 hourly • Continue routine NEWS2 monitoring

1-4 Minimum 4-6 hourly

• Inform registered nurse, nurse in charge, or Hotel 1*, who must assess the patient

• Registered nurse, nurse in charge, or Hotel 1* decides whether increased frequency 
of monitoring and/or escalation of care is required

• Repeat immediately

3 in a single parameter Minimum 1 hourly

• Registered nurse, nurse in charge, or Hotel 1* to inform the general practitioner 
(GP), who will review and decide whether escalation of care is necessary 

• Use the situation, background, assessment, recommendation, and decision 
(SBARD) tool to report, escalate and record deterioration

 
5–6 (urgent response)

Minimum 1 hourly

• Registered nurse, nurse in charge, or Hotel 1* to request urgent assessment by a GP 
or advanced nurse practitioner (ANP)

• Provide clinical care in an environment with monitoring facilities

• Use SBARD tool to report, escalate, and record deterioration

 
≥7 (emergency response)

Continuous monitoring of vital signs

• Registered nurse, nurse incharge, or Hotel 1* to immediately call CODE BLUE 
and an ambulance

• Registered nurse, nurse in charge, or Hotel 1* to escalate immediately to GP, Lead 
Clinician/Manager

• Use SBARD tool to report, escalate, and record deterioration

Supplementary Table 1: Clinical response to the NEWS2 trigger thresholds.

*The designated senior nurse that leads the response to emergencies.
ANP, Advanced Nurse Practitioner; GP, General Practitioner; NEWS2, National Early Warning Score 2; SBARD, Situation, Background, Assessment, Rec-
ommendation, and Decision.

https://doi.org/10.24966/AAD-7276/100122


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 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
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

