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IV: Intravenous 
IM: Intramuscular 
cFI: Continuous Furosemide Infusion 
cBI: Continuous Bumetanide Infusion
BUN/Cr: Blood Urea Nitrogen/Creatinine 
eGFR: Estimated Glomerular Filtration Rate 
BNP: Brain Natriuretic Peptide

Introduction
	 Bumetanide is a medication used in the treatment of patients for 
Edema (Pulmonary, peripheral, or generalized) as it is a potent loop 
diuretic [1]. The potency of 1mg bumetanide is close to the equivalent 
of 40mg of Furosemide or 20mg Torsemide respectively [1-4]. The 
profound diuretic effects of the medication are well known. Many 
of the studies conducted show its use either as a bolus or continuous 
intravenous infusion but with some conflicts [5]. The authors wish to 
show the superior efficacy of bumetanide as a continuous infusion in 
patients with Congestive Heart Failure (CHF) and Chronic Kidney 
Disease (CKD). Current practices indicate the use of furosemide to 
achieve diuresis however we think bumetanide will achieve a greater 
response in these patients warranting further investigation into its 
potential use over other medications. The article will summarize key 
findings from various studies and present them here for analysis as a 
rapid review. 

Understanding the Mechanism of Action of Bu-
metanide
	 Bumetanide is part of the same drug family as other loop diuretics 
such as furosemide, torsemide and ethacrynic acid [3]. This entire 
class has an effect in thick ascending limb of the loop of Henle in 
the medullary segment [2-4]. More specifically they compete for the 
sodium-potassium-chloride cotransporter located along the membrane 
[2,3]. Ultimately leading to an excretion of water and solutes such 
as magnesium phosphate, calcium, and sodium chloride [3]. These 
solutes being excreted in certain patient populations can become 
extremely concerning as they play an important role in numerous 
different physiologic mechanisms that are not discussed here.

	 Holazo A et al. [6], evaluated the pharmacokinetics of bumetanide 
by administering 1mg of the drug in different forms to 12 different 
subjects in a random crossover design study. They recorded the 
mean maximum plasma concentration, time to reach maximum 
plasma concentration, half-life and the amount of drug excreted in 
the urine. From their findings, pharmacokinetics based on the routes 
of administration were described as having first-order absorption and 
elimination for the oral and IM routes of administration. For the IV 
route, the authors concluded the two phases were: An initial rapid 
disposition with half-life of 5.1 minutes and a slower elimination 
phase with half-life of 44 minutes. Bioavailability, as expected, was 
higher in the IM/IV routes versus the oral route. Their summary 
findings are presented in table 1. 

	 Felker G et al. [7], has summarized pharmacokinetic properties 
of bumetanide while comparing it to furosemide and torsemide.  
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Abstract
	 Bumetanide falls in the class of loop diuretics like furosemide. 
The effects of both have been extensively researched and are well 
documented. In medical practice furosemide is more widely used in 
patients both orally and through intravenous administration. Limited 
information is available regarding the use of bumetanide through 
continuous intravenous infusion therapy in patients suffering from 
congestive heart failure and chronic kidney disease with an endpoint 
of maximal or average diuresis. A summary of what is available and 
key findings are presented here for rapid review. We do not make 
any recommendations apart from further research that needs to be 
conducted using bumetanide continuous infusion therapy to achieve 
diuresis in patients suffering from congestive heart failure and chronic 
kidney disease. Even more specifically, one that could estimate the 
amount of diuresis that can be achieved with a given rate of infusion 
within a set of parameters to match patient population.
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Properties such as bioavailability, half-life, metabolism, onset time, 
and average cost are all found within table 2. 

Bumetanide vs. Furosemide in Congestive Heart 
Failure
	 In a study done by Tein Ng et al. [8], dealing with Acute Heart 
Failure, they found that between continuous furosemide infusion at 
the median dose of 7mg/hr (cFI) and continuous bumetanide infusion 
at the median dose of 1mg/hr (cBI), there was a significant increase in 
the mean hourly urine output for both the regimens when compared 
to baseline.

	 However, there was an even larger amount of urine produced 
when looking at cFI vs. cBI. They did conclude that greater urine 
output may have occurred with cBI however at the cost of greater 
electrolyte disturbances. They did not specifically mention the degree  
of the disturbance, but this author would recommend the provider be 
cognizant of these changes.

 	 Wargo and Banta [5], conducted a comprehensive review of loop 
diuretics specifically asking the question if furosemide should be first 
line. They did look at torsemide, furosemide, and bumetanide and how  
they compared. In summation of their findings, symptoms of dyspnea

 

were significantly more improved with bumetanide over furosemide. 
Furthermore, they found two trials that did compare the agents 
however, there were conflicting results. One of the trials analyzed 
showed that bumetanide was more effective but a direct comparison to 
furosemide could not be made due to a small sample size. The second 
trial also had a small sample size, and the comparison groups were 
not similar. Finally, the authors concluded that the oral bioavailability 
of bumetanide is considerably higher, and the time of onset is similar 
regardless of the route of administration (oral versus intravenous).

Adverse Reactions of Bumetanide
	 Many adverse events are due to the direct effect of solutes lost in 
the urine and concentration of several electrolytes within the blood. All 
these changes are related to pharmacologic action of the medication 
[1,3]. These disturbances can lead to the patient having symptoms of 
weakness, lethargy, confusion, muscle cramps, headache, and nausea 
[1,4]. Like other diuretics, we recommend the provider be cautious 
when choosing this powerful drug and closely monitor electrolytes by 
ordering a complete metabolic panel and monitor urine output. When 
treating these symptoms, simply replace the electrolytes and fluids 
[1,3].

Table 1: Bumetanide bioavailability summary.

Table 2: Pharmacokinetic properties of loop diuretics.

Route
Mean ± SD Maximum Plasma Concen-

tration (ng/mL)
Amount of Time after Dosing to Reach 

Mean Max Plasma Concentration
Half Life Range (minutes)

Amount of Intact Drug Excreted 
in Urine between 0 and 24 hours

IV * * 24-86 (62) min
70%

IM 38.2 ± 9.8 0.34 ± 0.23 hr 47-139 (92) min

Oral solution 34.0 ±10.6 0.76 ± 0.27 hr 27-71 (44) min
60%

Oral tablet 0.9 ±14.6 1.8 ±1.2 hr 26-99 (73) min

Property Furosemide Bumetanide Torsemide

Relative IV potency, mg 40 1 20

Bioavailability, % 10-100 (average, 50) 80-100 80-100

Oral to intravenous conversion 2:1 1:1 1:1

Initial outpatient total daily oral dose, mg 20-40 0.5-1 5-10

Maintenance outpatient total daily oral dose, mg 40-240 1-5 10-200

Maximum daily intravenous dose, mg 400-600 10 200

Onset, min

Oral 30-60 30-60 30-60

Intravenous 5 2-3 10

Peak serum concentration after oral administration, h 1 1-2 1

Affected by food Yes Yes No

Metabolism 50% renal conjugation 50% hepatic 80% hepatic

Half-life, h

Normal 1.5-2 1 3-4

Renal dysfunction 2.8 1.6 4–5

Hepatic dysfunction 2.5 2.3 8

Heart failure 2.7 1.3 6

Average duration of effect, h 6-8 4-6 6-8

Approximate cost for oral 30-day supply (community pharmacy), $ 4 4 19-23
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Role of Bumetanide with severe Congestive Heart 
Failure and Chronic Kidney Disease
	 In clinical medicine, bumetanide, like furosemide and torsemide, 
is used to treat fluid overload in conditions such as congestive heart 
failure, cirrhosis with ascites, and other highly edematous states to 
provide symptomatic relief [1,9-14]. Parameters like shortness of 
breath, generalized swelling are usually described together with an 
improvement of renal function and the overall hemodynamic status  
of the patient [9,10,12]. It can be administered orally in an outpatient 
setting, or IV bolus or continuous intravenous infusion over a set time 
frame [3,4,9].

	 Mandal AK [9], illustrated a female patient with severe CHF and 
stage 5 CKD where an infusion of bumetanide was started. Strict 
input and output were measured, along with several other parameters 
such as symptoms, BUN/Cr, eGFR and the serum Potassium. Prior to 
infusion, this patient had a BUN/Cr of 50/3.28 and eGFR of 14. The 
infusion was given over a period of 5 days at an undefined rate but 
believed to be titrated up to approximately 1mg/hr. In that duration 
the patient’s urine output increased between 100ml-200ml/hr which 
improved her BUN/Cr to 23/1.25, eGFR to 44, and improved her CHF 
symptoms to the point where she was no longer having shortness of 
breath. This patient had a BNP of 1514 prior to infusion and at the 
end it decreased substantially to 352. The author did mention that 
while her renal function was poor to start, her urine output did not 
increase as much as expected given her eGFR improvement. With 
this information on a single patient, a causal relationship could not 
be fully established as this requires further review as to why the urine 
output did not increase as expected when compared to an improving 
eGFR.

Conclusion
	 Very few studies exist that can credibly show the effect of 
bumetanide in patients with CHF and CKD during a continuous 
intravenous infusion. It may partially be because finding similar 
baselines proves to be too difficult in this delicate patient population. 
For example, while some of them have stage 3 CKD they may all 
have different degrees of heart failure. It may also be associated with 
a cost factor of the medication as furosemide is much more readily 
available than bumetanide. After a comprehensive literature review, 
this author would suggest further studies be done into bumetanide. 
Especially one that could explore the average expected urine output 
in mL/hr directly correlated to the mg/hr infusion of bumetanide.

Acknowledgement
	 The author would like to thank Larkin Health System and Larkin 
University for the opportunity to conduct this rapid review and to all 
the contributing authors for their hard work on this article.

References

1.	 Food and Drug Administration (2020) Drugs@FDA: FDA drug label. 
Food and Drug Administration, USA.

2.	 Voelker JR, Cartwright-Brown D, Anderson S, Leinfelder J, Sica DA, et al. 
(1987) Comparison of loop diuretics in patients with chronic renal insuffi-
ciency. Kidney international 32: 572-578. 

3.	 Sidhu G, Puckett Y (2020) Bumetanide. Stat Pearls [Internet]. 

4.	 Ward A, Heel RC (1984) Bumetanide. A review of its pharmacodynamic 
and pharmacokinetic properties and therapeutic use. Drugs 28: 426-464. 

5.	 Wargo KA, Banta WM (2009) A comprehensive review of the loop 
diuretics: should furosemide be first line? Ann Pharmacother 43: 1836-
1847. 

6.	 Holazo AA, Colburn WA, Gustafson JH, Young RL, Parsonnet M (1984) 
Pharmacokinetics of bumetanide following intravenous, intramuscular, 
and oral administrations to normal subjects. Journal of pharmaceutical 
sciences 73: 1108-1113. 

7.	 Felker GM, Mentz RJ (2012) Diuretics and ultrafiltration in acute 
decompensated heart failure. Journal of the American College of 
Cardiology 59: 2145-2153.

8.	 Ng TMH, Konopka E, Hyderi AF, Hshieh S, Tsuji Y, et al. (2013) 
Comparison of bumetanide- and metolazone-based diuretic regimens to 
furosemide in acute heart failure. J Cardiovasc Pharmacol Ther 18: 345-
353. 

9.	 Mandal AK (2016) Novelty of continuous intravenous infusion of 
bumetanide in severe congestive heart failure associated with renal 
Failure. J Integr Cardiol 2.

10.	Mandal AK (2014) Effectiveness of bumetanide infusion in treatment of 
generalized edema and congestive heart failure. Open Journal of Internal 
Medicine 04: 73-81.

11.	Mandal AK (2015) Prospect of bumetanide infusion in treatment of 
congestive heart failure. Journal of Cardiology and Therapy 2: 449-451.

12.	Nappi JM (2013) A retrospective evaluation of the efficacy of intravenous 
bumetanide and comparison of potency with furosemide. Pharmacy 
practice 11: 44-50. 

13.	Felker GM, Lee KL, Bull DA, Redfield MM, Stevenson LW, et al. (2011) 
Diuretic strategies in patients with acute decompensated heart failure. N 
Engl J Med 364: 797-805. 

14.	Thoma B, Kipp K, Cavarocchi N (2012) Continuous infusions of high dose 
bumetanide to induce diuresis in volume overloaded critically ill cardiac 
and cardiothoracic surgery patients. Critical Care Medicine 40: 1-328.

https://doi.org/10.24966/NRT-7313/100045
https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/018225s024lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/018225s024lbl.pdf
https://www.kidney-international.org/article/S0085-2538(15)34116-8/pdf
https://www.kidney-international.org/article/S0085-2538(15)34116-8/pdf
https://www.kidney-international.org/article/S0085-2538(15)34116-8/pdf
https://www.ncbi.nlm.nih.gov/books/NBK559181/
https://pubmed.ncbi.nlm.nih.gov/6391889/
https://pubmed.ncbi.nlm.nih.gov/6391889/
https://jpharmsci.org/article/S0022-3549(15)46252-5/pdf
https://jpharmsci.org/article/S0022-3549(15)46252-5/pdf
https://jpharmsci.org/article/S0022-3549(15)46252-5/pdf
https://jpharmsci.org/article/S0022-3549(15)46252-5/pdf
https://www.sciencedirect.com/science/article/pii/S0735109712011709?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109712011709?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109712011709?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/23538300/
https://pubmed.ncbi.nlm.nih.gov/23538300/
https://pubmed.ncbi.nlm.nih.gov/23538300/
https://pubmed.ncbi.nlm.nih.gov/23538300/
https://www.scirp.org/journal/paperinformation.aspx?paperid=49570
https://www.scirp.org/journal/paperinformation.aspx?paperid=49570
https://www.scirp.org/journal/paperinformation.aspx?paperid=49570
http://www.ghrnet.org/index.php/jct/article/view/1513
http://www.ghrnet.org/index.php/jct/article/view/1513
http://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S1885-642X2013000100008&lng=es&nrm=iso&tlng=en
http://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S1885-642X2013000100008&lng=es&nrm=iso&tlng=en
http://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S1885-642X2013000100008&lng=es&nrm=iso&tlng=en
https://pubmed.ncbi.nlm.nih.gov/21366472/
https://pubmed.ncbi.nlm.nih.gov/21366472/
https://pubmed.ncbi.nlm.nih.gov/21366472/
https://journals.lww.com/ccmjournal/Abstract/2012/12001/934___CONTINUOUS_INFUSIONS_OF_HIGH_DOSE_BUMETANIDE.896.aspx
https://journals.lww.com/ccmjournal/Abstract/2012/12001/934___CONTINUOUS_INFUSIONS_OF_HIGH_DOSE_BUMETANIDE.896.aspx
https://journals.lww.com/ccmjournal/Abstract/2012/12001/934___CONTINUOUS_INFUSIONS_OF_HIGH_DOSE_BUMETANIDE.896.aspx


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 

mailto:info%40heraldsopenaccess.us?subject=
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

