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Abstract

Aim: Deceased organ donors by death mechanisms in the United
States of America have not been analyzed beyond the 2017 data.
It was unclear how the deceased donor pool was impacted by the
Coronavirus disease pandemic.

Methods: Using the metrics produced by Organ Procurement and
Transplantation Network (OPTN)’s Scientific Registry of Transplant
Recipients (SRTR) standard analytic files, we examined deceased
donors between Jan 1st, 2010 to December 31st, 2020 in the US.

Result: Deceased organ donors increased from 11,870 in 2019 to
12,588 in 2020 (6.0% increase) despite the pandemic. Over the 11
year period, deceased donors from drug-intoxication death (drug
death donor, or DDD) had the largest percentage increase from
4.3% of all deceased donors in 2010 to 16.1% in 2020, while de-
ceased donors from intracranial hemorrhage/stroke (39.6% down to
25.35), blunt trauma (22.3% down to 17.2%) and gunshot wound
deaths (10.0% down to 7.7%) all experienced decline. Between
2019 and 2020, DDD was the only major death mechanism cate-
gory that showed significant increase (from 13.5% to 16.1% of all
deceased donors in 2019 and 2020, respectively).

Conclusion: The increase of DDD was likely due to a sharp rise in
national drug overdose death in the midst of economic and social
disruption brought upon by the pandemic. OPTN'’s deceased donor
data can be used as a surrogate of national drug death count, offer-
ing precious time for public health efforts to react.
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Introduction

The annual number of deceased donors in the United States in-
creased 29.5% from 2010 to 2017, with deceased donors from
drug-intoxication related death (DDD) being the category with high-
est increase [1]. Organ Procurement and Transplantation Network
(OPTN) published its annual data report on deceased organ donors
as recent as the 2019 data [2], yet no study has examined the trend of
deceased organ donors by death mechanisms since 2017. With the un-
precedented disruption of healthcare delivery in the United States and
the acceleration in drug overdose death during the early phase of the
Coronavirus Disease 2019 (COVID-19) pandemic [3], it is unknown
how COVID-19 has impacted the organ transplantation operation and
the makeup of the deceased donor pool.

In the United States, all organ procurement organizations and
transplant centers report donor data to OPTN, including age, sex,
race, mechanism of death, as well as donor risk type [4]. With the
cause of death data from the Center for Disease Control and Preven-
tion (CDC) not available until the end of 2021, OPTN’s deceased
donor categories offer insights into the US drug intoxication related
deaths in 2020.

Methods

Using the metrics produced by OPTN’s Scientific Registry of
Transplant Recipients (SRTR) standard analytic files released on
March 8th, 2021, we examined deceased donors between Jan 1%, 2010
to December 31%, 2020. Deceased donor counts include all donors for
whom at least one organ was recovered for transplant. Mechanisms
of death (asphyxiation, blunt injury, cardiovascular, drug intoxication,
gunshot wound, intracranial hemorrhage (ICH)/stroke, natural caus-
es, and seizure) were analyzed. Nationwide age-adjusted annual rates
of drug intoxication-related deaths from 2010 to 2019 were obtained
from the CDC’s WONDER database [5].

Descriptive statistics and frequencies were calculated by year to
assess trends. Trend analyses were performed using R version 3.3.3
software (R project, Vienna, Austria). Graphics were created by using
STATA (Stata Statistical Software: Release 17. College Station, TX).
The Institutional Review Board at Santa Clara Valley Medical Center
granted an exemption to the requirement for ethics approval because
the study subjects were deceased and the dataset used was completely
de-identified.

The data reported here have been supplied by UNOS as the con-
tractor for the Organ Procurement and Transplantation Network. The
interpretation and reporting of these data are the responsibility of the
authors and in no way should be seen as an official policy of or inter-
pretation by the OPTN or the U.S. Government.

Results

The annual number of deceased organ donors steadily increased
from 7,943 in 2010 to 10,286 in 2017, consistent with previous report
by Abara et al., [1] The increase continued uninterrupted from 2019
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(11,870 ) to 2020 (12,588 ,6.0% increase). Of the top 5 death mecha-
nism categories: ICH/stroke remained the largest: from 3,143 (39.6%
of'total deceased donors) in 2010 to 3,181 (25.3%) in 2020, with trend
slope for percentage of total deceased donors at -1.4% (p<0.001).
Blunt trauma increased in counts from 1,770 in 2010 to 2,166 in 2020,
but decreased in percentage of total from 22.3% to 17.2% (trend slope
-0.6%, p<0.001). Gunshot wound similarly saw a small increase in
counts from 795 to 963, while decreased in percentage from 10.0% to
7.7% of all deceased donors from 2010 to 2020 (trend slope -0.2%,
p<0.001). Deceased donors from Cardiovascular disease rose from
1,047 (13.2%) to 2,465 (19.6%) during the study period (trend slope
0.6%, p<0.001). DDD led all death mechanism categories with the
largest increase in both count ( 342 to 2,028) and percentage of total
(4.3% to 16.1%) from 2010 to 2020 (trend slope 1.3%, p<0.001).

Between 2019 and 2020, DDD was the only death mechanism cat-
egory that showed significant increase: from 1,604 (13.5%) in 2019
(Figure 2A) to 2,028 (16.1%) in 2020, p<0.001, while the other cate-
gories showed no statistically significant change.

% DDD of all deceased donors from 2010 to 2020 was plotted
against CDC’s age-adjusted national annual drug-intoxication relat-
ed deaths. An exponential model predicted the % DDD/national drug
intoxication-related death for 2020 at 2.40% and the drug intoxica-
tion-related death for 2020 to be 80,936 in the United States.

Discussion

Despite the unprecedented impact of the COVID-19 pandemic
on the global healthcare delivery, OPTN data showed that deceased
organ donors rose appropriately from 2019 to 2020, attesting to the
resiliency of the organ donation and transplantation system.

Deceased organ donors remained largely unchanged with an av-
erage of 7,486 per year prior to 2010, after which the ongoing U.S.
opioid crisis has resulted in an increase in eligible organ donors from
drug overdose deaths [1-6]. The DDD increase accelerated after 2013
when universal donor testing for Hepatitis B Virus (HBV), Hepati-
tis C Virus (HCV), and Human Immunodeficiency Virus (HIV) was
mandated, and guidelines for categorizing increased risk donors es-
tablished [7]. The passage of HOPE Act allowing organs from HIV
infected donors to recipients also with HIV infection [8] as well as the
FDA approval of direct acting antivirals to treat HCV in 2015 further
boosted the usage of DDD donors. These milestone events led DDD
increase by 125% between 2013 and 2016 ( from 560 to 1,262, or
6.8% to 12.7% of total deceased donors). This trend, however, slowed
and plateaued in 2017 (13.4%), 2018 (13.1%) and 2019 (13.5%), only
to see a sharp rise in 2020 (16.1%). Given the close mirroring of DDD
of the national drug intoxication death, the most plausible explanation
for this significant increase was due to the increased mortality from
drug intoxication in the year 2020, when the pandemic related eco-
nomic hardship, disruption of healthcare, and loss of in-person social
support resulted in increased anxiety, depression and social isolation
[9]. Our model projected the national drug overdose deaths at 80,936
for 2020, as compared to 74,511 in 2019. This projection was very
close to the reported 81,000 drug overdose death in the one year pe-
riod ending May 2020 as reported by CDC, [3] a record breaking
number that was believed to be related to COVID-19. While compre-
hensive prevention strategies are being adapted to address the drug
overdose epidemic in the context and aftermath of the COVID-19
pandemic, it remains to be seen how the drug overdose death curve

J Alcohol Drug Depend Subst Abus ISSN: 2572-9594, Open Access Journal

will respond to these interventions, with the DDD data from OPTN
offering a precious 9 month-lead time for public health efforts to react
prior to the CDC death data becoming available.

Another notable observation from our analysis is the continued de-
cline in deceased donors from ICH/stroke over the preceding decade.
This is consistent with the national decrease in stroke mortality, likely
due to improved preventative strategies and acute stroke management
[10]. Similarly, deceased donors from cardiovascular death also fol-
lowed the national and global trend in cardiovascular mortality and
showed a modest increase [11].

The findings in this report are subject to the following limitations:
demographic and clinical data were detailed by the annual OPTN/
SRTR data report: Deceased Organ Donors [2] and hence not includ-
ed in this brief communication; second, data are limited to donors
from whom at least one organ was recovered and do not include per-
sons who might have been considered for donation but from whom no
organs were recovered. Therefore, the mechanism of death tally might
not fully reflect all persons considered for organ donation; Third, the
association between DDD and increased national drug death mortali-
ty will need to wait until CDC releases the cause of death data by the
end of 2021 for confirmation.

In summary, our analysis of OPTN’s deceased donor data showed
that number of organ donors with history of drug intoxication as the
mechanism of death rose sharply from 2019 to 2020, reversing a trend
of minimal change from 2016 to 2018, likely due to the profound
impact of the COVID-19 pandemic on the national drug death crisis.

Author’s contribution

AYZ: data acquisition, analysis, interpretation of data, drafting
and revising

AD: study design, statistical analysis, interpretation of data, draft-
ing and revising

AA: conceptualization, study design, data acquisition, revision
and editing

Disclosure

The authors declare no conflicts of interest.
Funding

This study was unfunded.

References

1. Abara WE, Collier MG, Moorman A, Bixler D, Jones D, et al. (2019)
Characteristics of Deceased Solid Organ Donors and Screening Results
for Hepatitis B, C, and Human Immunodeficiency Viruses - United States,
2010-2017. MMWR Morb Mortal Wkly Rep 68: 61-66.

2. Israni AK, Zaun D, Rosendale JD, Schafthausen C, McKinney W, et al.
(2021) OPTN/SRTR 2019 Annual Data Report: Deceased Organ Donors.
Am J Transplant 21: 521-558.

3. Centers for Disease Control and Prevention (2021) Increase in Fatal Drug
Overdoses Across the United States Driven by Synthetic Opioids Before
and During the COVID-19 Pandemic. Centers for Disease Control and
Prevention, USA.

Volume 7 « Issue 1 « 100027

DOI: 10.24966/ADSD-9594/100027|



http://dx.doi.org/10.24966/ADSD-9594/100027
https://onlinelibrary.wiley.com/doi/10.1111/ajt.16491
https://onlinelibrary.wiley.com/doi/10.1111/ajt.16491
https://onlinelibrary.wiley.com/doi/10.1111/ajt.16491
https://emergency.cdc.gov/han/2020/han00438.asp
https://emergency.cdc.gov/han/2020/han00438.asp
https://emergency.cdc.gov/han/2020/han00438.asp
https://emergency.cdc.gov/han/2020/han00438.asp

Citation: Zhu AY, Deluna A, Ahmed A (2021) Impact of the COVID 19 Pandemic on Organ Donation from Deceased Donors in the United States. ] Alcohol Drug
Depend Subst Abus 7: 027.

e Page3of 3 e

. Organ Procurement & Transplantation Network (2020) Department of
Health and Human Services, Health Resources and Services Administra-
tion, Healthcare Systems Bureau, Division of Transplantation, Rockville,
MD, United Network for Organ Sharing, Richmond, VA, University Renal
Research and Education Association, Ann Arbor, MI. 2020 Annual Report
of the U.S. Organ Procurement and Transplantation Network and The Sci-
entific Registry of Transplant Recipients; Transplant Data 1999-2020. Or-
gan Procurement & Transplantation Network, USA.

. Centers for Disease Control and Prevention (2020) National Center for
Health Statistics. Multiple Cause of Death Database, 1999-2019: CDC
WONDER Online Database. Centers for Disease Control and Prevention,
USA.

. Skeans M, Zaun D, Kasiske B (2021) Causes of Death among Deceased
Donors. ATC Abstracts, USA.

Seem DL, Lee I, Umscheid CA, Kuehnert MJ, United States Public Health
Service (2013) PHS guideline for reducing human immunodeficiency vi-
rus, hepatitis B virus, and hepatitis C virus transmission through organ
transplantation. Public Health Rep 128: 247-343.

8.

10.

11.

Boxer B (2021) S.330 - 113th Congress (2013-2014): HIV Organ Policy
Equity Act. Congress, USA.

Englander H, Afshar ES, Gregg J, Martin M, Snyder H, et al. (2020) Con-
verging Crises: Caring for Hospitalized Adults With Substance Use Disor-
der in the Time of COVID-19. J Hosp Med 15: 628-630.

Lackland DT, Roccella EJ, Deutsch AF, Fornage M, George MG, et al.
(2014) Factors influencing the decline in stroke mortality: a statement
from the American Heart Association/American Stroke Association.
Stroke 45: 315-353.

Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, et al.
(2020) Global Burden of Cardiovascular Diseases and Risk Factors, 1990-
2019: Update From the GBD 2019 Study. J Am Coll Cardiol 76: 2982-
3021.

J Alcohol Drug Depend Subst Abus ISSN: 2572-9594, Open Access Journal

Volume 7 « Issue 1 « 100027
DOI: 10.24966/ADSD-9594/100027|



http://dx.doi.org/10.24966/ADSD-9594/100027
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/
https://wonder.cdc.gov/ucd-icd10.html
https://wonder.cdc.gov/ucd-icd10.html
https://wonder.cdc.gov/ucd-icd10.html
https://wonder.cdc.gov/ucd-icd10.html
https://atcmeetingabstracts.com/abstract/causes-of-death-among-deceased-donors/
https://atcmeetingabstracts.com/abstract/causes-of-death-among-deceased-donors/
https://pubmed.ncbi.nlm.nih.gov/23814319/
https://pubmed.ncbi.nlm.nih.gov/23814319/
https://pubmed.ncbi.nlm.nih.gov/23814319/
https://pubmed.ncbi.nlm.nih.gov/23814319/
https://www.congress.gov/bill/113th-congress/senate-bill/330
https://www.congress.gov/bill/113th-congress/senate-bill/330
https://pubmed.ncbi.nlm.nih.gov/32966196/
https://pubmed.ncbi.nlm.nih.gov/32966196/
https://pubmed.ncbi.nlm.nih.gov/32966196/
https://pubmed.ncbi.nlm.nih.gov/24309587/
https://pubmed.ncbi.nlm.nih.gov/24309587/
https://pubmed.ncbi.nlm.nih.gov/24309587/
https://pubmed.ncbi.nlm.nih.gov/24309587/
https://pubmed.ncbi.nlm.nih.gov/33309175/
https://pubmed.ncbi.nlm.nih.gov/33309175/
https://pubmed.ncbi.nlm.nih.gov/33309175/
https://pubmed.ncbi.nlm.nih.gov/33309175/

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

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

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/


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

	_GoBack

