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Introduction

 A new type of coronavirus that began in Wuhan, China in late 
2019 has spread across the world since then. The virus has caused 
an outbreak of viral pneumonia, which has been named Coronavirus 
disease (COVID-19) [1]. On January 30th, 2020, the WHO declared 
COVID-19 (severe acute respiratory syndrome coronavirus 2; SARS-
CoV-2), a Public Health Emergency of International Concern. The 
first SARS-CoV-2 positive case in India was reported in the state of 
Kerala on January 30th, 2020. Subsequently, the number of cases 
have risen drastically [2]. Countrywide lockdown was enforced in 
March 2020 to curb the rising number of cases. The COVID-19 pan-
demic and the accompanied lockdown drastically impacted all routine 
healthcares including the surgery.

 Globally, the impact of COVID-19has been disastrous due to a 
lack of proven treatment. However, the impact has been more cata-
strophic for low and middle-income countries because of very poor 
health care system, shortage of skilled health care personnel, scarce 
Intensive Care Units, a limited number of mechanical ventilators, 
high prevalence of malnutrition along with other co-morbidities, high 
illiteracy and low awareness of the disease and its prevention. The 
surgical impact of the disease has included the reduced number of sur-
geries performed, increase in perioperative mortality and morbidity, 
prolonged mechanical ventilation & ICU care. Performing surgery in 
COVID-19 patients is a challenge & new experience in itself, requir-
ing donning of Personal Protective Gear (PPE), designated separate 
operation theatres and more trained staff assisting the surgeons.

 Ours is tertiary care teaching hospital catering to more than 50,000 
surgical patients annually. In this study we have evaluated and re-
ported the impact of COVID-19 and nation-wide lockdown on the 
volume of surgeries being performed in a single surgical unit as well 
the surgical outcomes in both COVID and non-COVID patients
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Abstract
Background: COVID-19 pandemic has had a huge impact on 
healthcare system.The impact has been more catastrophic for low 
and middle-income countries because of very poor health care sys-
tem.The pandemic and the lockdown not only drastically reduced 
the number of surgeries performed but also impacted the outcome in 
both COVID and non -COVID surgeries. The present study analyses 
the impact of COVID on surgical volume and outcomes in a surgical 
nit at a tertiary care teaching hospital from India.

Methods: A retrospective analysis of a prospectively maintained da-
tabase of patients from single surgical unit in a tertiary care teaching 
hospital was done. The number of patients who underwent surgery 
between Jan 2020 to Dec 2020 were included and compared to 
number of patients operated between Jan 2019 to Dec 2019. The 
patients operated in 2020 were further categorized into those oper-
ated during the period of national lockdown and those operated be-
fore and after the lockdown were lifted. SARS COV-2 diagnosis was 
made using RTPCR/CBNAAT testing on oral and nasopharyngeal 
swabs. The outcomes of COVID positive patients were compared 
with non-COVID patients operated during the study period.

Results: A total of 629 cases were operated between Jan 2020 to 
Dec 2020.There was significant reduction in number of cases per-

formed compared to same time period in previous year (Jan 2019 
to Dec 2019) in which 2023 cases were operated. There was also a 
significant reduction in number of both elective and emergency cas-
es (502 vs 1811- 79.8% vs 89.5% and 127 vs 212- 20.2% vs 10.5%, 
p<0.05). Overall perioperative morbidity during the COVID period 
(2020) was 23.9% which was more than that of previous year (2019) 
(17.6%) (p=0.001). There was also evident significant increase in 
30-day mortality during COVID year (3.1% vs 1.3%, p=0.002).The 
total number of operated cases were 276 and 353 respectively 
during the lock-down and non-lockdown period. There was signifi-
cant decrease in the number of elective (84% vs 77%, p=0.032) as 
well as emergency cases (16% vs 23% p=0.032) operated during 
lockdown period. There was also significant increase in the perioper-
ative morbidity during lockdown period (31.52% vs 17.84%, p<0.05).

Conclusion: COVID-19 pandemic and nationwide lockdown dras-
tically decreased the volume of surgery and significantly increased 
the perioperative morbidity and mortality.

Keywords: COVID; Lockdown; Pandemic; SARS CoV2; Surgical 
Volume

https://dx.doi.org/10.24966/SCTI-7284/100051


Citation: Krishna A, Sinhasane H, Prakash O, Bansal VK, Vuthaluru S (2021) Impact of SARS CoV-2 Pandemic on Surgical Volume &Outcomes – Experience 
from a Tertiary Care Hospital Teaching Hospital in India. J Surg Curr Trend Innov 5: 051.

• Page 2 of 3 •

J Surg Curr Trend Innov ISSN: 2578-7284, Open Access Journal
DOI: 10.24966/SCTI-7284/100051

Volume 5 • Issue 1 • 051

Materials and Methods
 This was a retrospective analysis of a prospectively maintained 
database of patients from single surgical unit in a tertiary care teach-
ing hospital. This study was conducted after approval from Institute 
Ethics Committee (IECPG-657/25.11.2020). All patients who under-
went surgery under general and local anesthesia between Jan 2020 to 
Dec 2020 were included. The patients operated were further catego-
rized into those operated during the period of national lockdown and 
those operated before and after the lockdown were lifted. All patients 
were subjected to SARS COV-2 testing. SARS COV-2 diagnosis was 
made using RTPCR/CBNAAT testing on oral and nasopharyngeal 
swabs.

 Prospective data including demographic profile, clinical profile, 
indication for surgery, type of surgery (elective, semi-urgent or ur-
gent), preoperative morbidity and mortality were recorded and ana-
lyzed. Data of patients included in this study was compared with the 
patients operated during the same time period in the year prior i.e., 
Jan 2019 to Dec 2019. The demographic data and outcome of COVID 
positive patients were compared with non-COVID patients operated 
during the study period.

 Statistical analysis was done using Fischer exact test for contin-
uous variables and Pearson’s chi-square testfor categorical variables 
and p-value were calculated. P-value <0.05 was considered signifi-
cant.

Results
 A total of 629 cases were operated between Jan 2020 to Dec 2020. 
Demographic profile, type of surgery (emergency or elective), tech-
nique (open or laparoscopic) and other data is presented in table 1. 
There was significant reduction in number of cases performed com-
pared to same time period in previous year (Jan 2019 to Dec 2019) 
in which 2023 cases were operated. There was also a significant 
reduction in number of both elective and emergency cases (502 vs 
1811- 79.8% vs 89.5% and 127 vs 212- 20.2% vs 10.5%, p<0.05). 
Though the number of emergency surgeries were less as compared 
to non-COVID times, the percentage of emergency cases operated in 
2020 increased significantly (212/629 -20.2% vs 127/2023-10.5%).
There was also a significant decrease inthe number of laparoscopic 
procedures performed in 2020 (27% vs 41%, p<0.05).

 Overall perioperative morbidity during the COVID period was 
23.9% which was significantly more than that of previous year 
(17.6%) (p=0.001).There was also evident significant increase in 
30-day mortality during COVID year (3.1% vs 1.3%, p=0.002) and 
majority of deaths were in the emergency cases (20/629) the cause 
of mortality was directly COVID related in one case. However, there 
was no significant difference in the readmission rates (p=0.31).

 We also compared results of patients operated during the lock-
down period (March 1st 2020 – August 31st 2020) and the non-lock-
down period (January 1st 2020 – February 29th 2020 & September 
1st 2020 – December 31st 2020). The total number of operated cases 
were 276 and 353 respectively during the lock-down and non-lock-
down period (Table 2).There was significant decrease in the number 
of elective (84% vs 77%, p=0.032)as well as emergency cases (16% 
vs 23%p=0.032)operated during lockdown period including both 
laparoscopic and open approach. There was also significant increase 
in the perioperative morbidity during lockdown period (31.52% vs 
17.84%, p<0.05). However, the mortality (p=0.08) and readmission 
rates (p=0.18) were similar (table 2).

 Twelve COVID positive patients were operated in 2020. All were 
emergency cases and included cases of enteric perforation, splenic ab-
scess, bowel gangrene, necrotizing fasciitis. Compared to other non-
COVID emergencies operated during the same time period, there was 
a significantly higher mortality among patients operated with COVID 
(17% vs 14%) (Table 3).

Discussion
 COVID-19 pandemic and lockdown caused an unprecedented dis-
ruption in healthcare system particularly elective surgical procedures. 
As the coronavirus outbreak was evolving during March 2020, delay  

2020 2019 p Value

Total No Of Procedures 629 2023

Elective 502 (79.8%) 1811 (89.5%) <0.05

Emergency 127 (20.2%) 212 (10.5%) <0.05

LAP/ENDOSCOPIC 171 (27.2%) 850 (42%) <0.05

Open 458 (72.8%) 1173 (58%) <0.05

GA 440 (70%) 1390 (68.7%) 0.59

SA/RA 13 (2%) 10 (0.005%) 0.001

LA 176 (28%) 623 (30.8%) 0.196

Morbidity 150 (23.8%) 356 (17.6%) 0.001

Mortality 20(3.1%) 27 (0.013%) 0.002

Readmission 12 (1.9%) 56 (0.027%) 0.311

Male: Female 326:287 1066:957

Table 1: Comparison of volume of surgery.

Lockdown
Lockdown (Jan-
Feb + Sep-Dec)

P Value

Total No Of Procedures 276 353

COVID Negative 259 349

COVID Positive 7 5

Elective 231 (83.7%) 272 (77%) 0.032

Emergency 45 (16.3%) 81 (23%) 0.032

LAP/ENDOSCOPIC 64 (23.1%) 107 (30.3%) 0.816

Open 212 (76.8%) 246 (69.7%) 0.046

GA 191 (69.2%) 249 (70.5%) 0.71

SA/RA 10 (3.6%) 3 (0.9%) 0.015

LA 75 (27.2%) 101 (28.6%) 0.69

Morbidity 87 (31.5%) 63 (17.8%) <0.05

Mortality 5 (1.8%) 15 (4.2%) 0.084

Readmission 3(1%) 9 (2.5%) 0.183

Male: Female 125:137 201:150

Table 2: Comparison of volume of surgery between lockdown and 
non-lockdown period.

Emergency cases COVID Negative COVID Positive P value

Morbidity 23.5% 41% 0.002

Mortality 14% 17% 0.032

Table 3: Comparison of morbidity and mortality between COVID positive 
and non-COVID surgical patients.
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of non-urgent medical services was called upon to conserve resources 
and PPE. This was further compounded by the nationwide lockdown 
in India under the directives of Health Ministry of India. Many guide-
lines were formulated on considering non operative management 
wherever clinically appropriate3.To estimate the impact of COVID 
pandemic, Negopdiev et al., [4] estimated that,28,404,603 operations 
would have been cancelled or postponed during the peak 12 weeks 
of disruption due to COVID-19 globally (2,367,050 operations per 
week). If countries increased their normal surgical volume by 20 per 
cent after the pandemic, it would take a median of 45 weeks to clear 
the backlog of operations resulting from COVID-19 disruption [4].

 There was substantial decrease in the overall number of surgeries 
performed at our center, a tertiary care apex hospital catering to pa-
tients from all over the country, especially the northern states. Num-
ber of factors contributed to this including lack of transportation due 
to national lockdown, social stigma associated with the disease and 
major portion of hospital services catering only to COVID 19 pa-
tients(p = 0.032).

 There is limited number of studies which studied the outcomes in 
surgical patient with COVID. Lei et al., [5] examined the postoper-
ative outcome of patients following elective procedures performed 
during this pandemic. They retrospectively reviewed 34 patients with 
COVID-19 infection who underwent elective surgical procedures at a 
hospital centre in Wuhan, China demonstrated 44.1% of their patients 
required ICU admission and 20.5% died [5]. A study by COVID surg 
Collaborative [6], analysed 1128 patients operated with perioperative 
COVID infection between Jan 1 and Mar 31, 2020. Patients who de-
veloped pulmonary complications had a higher 30-day mortality than 
those who did not (38·0% [219 of 577] versus 8·7% [46 of 526], 
p<0·0001). Pulmonary complications had occurred in 219 (81·7%) 
of 268 patients who died6.At our tertiary teaching hospital, we no-
ticed the high perioperative morbidity (41%) and mortality (17%) 
in COVID tested positive patients undergoing surgery. All our cases 
were emergency cases that had increased morbidity and mortality, ei-
ther due to COVID related respiratory symptoms, or due increased 
postoperative complications.

 We also observed an increased morbidity and mortality among 
patient operated during the lockdown period irrespective of their 
COVID status. The inability to access emergency transport services 
and possible denial by local hospitals contributed to the delay in the 
presentation of these patients. Majority of the patients went from hos-
pital to hospital without definitive surgical management. Thus, most 
of the patients operated during this period had prolonged hospital stay 
and thus affected the outcomes of the patients.

Conclusion
 COVID-19 pandemic and nationwide lockdown drastically de-
creased the volume of surgery and significantly increased the periop-
erative morbidity and mortality.

Disclosure
All authors have no financial disclosure and no conflict of interest.

References
1. Lv M, Luo X, Estill J, Liu Y, Ren M, et al. (2020) Coronavirus disease 

(COVID-19): a scoping review. Euro surveillance 25: 2000125.

2. Kumar SU, Kumar DT, Christopher BP, Doss CGP (2020) The Rise and 
Impact of COVID-19 in India. Front Med 7: 250.

3. Diaz A, Sarac BA, Schoenbrunner AR, Janis JE, Pawlik TM (2020) Elec-
tive surgery in the time of COVID-19. Am J Surg 219: 900-902.

4. COVIDSurg Collaborative (2020) Elective surgery cancellations due to 
the COVID-19 pandemic: global predictive modelling to inform surgical 
recovery plans. Br J Surg 107: 1440-1449.

5. Lei S, Jiang F, Su W, Chen C, Chen J, et al. (2020) Clinical characteristics 
and outcomes of patients undergoing surgeries during the incubation peri-
od of COVID-19 infection. E Clinical Medicine 21: 100331.

6. COVIDSurg Collaborative (2020) Mortality and pulmonary complications 
in patients undergoing surgery with perioperative SARS-CoV-2 infection: 
an international cohort study. The Lancet 396: 27-38.

https://dx.doi.org/10.24966/SCTI-7284/100051
https://pubmed.ncbi.nlm.nih.gov/32574338/
https://pubmed.ncbi.nlm.nih.gov/32574338/
https://pubmed.ncbi.nlm.nih.gov/32312477/
https://pubmed.ncbi.nlm.nih.gov/32312477/
https://pubmed.ncbi.nlm.nih.gov/32395848/
https://pubmed.ncbi.nlm.nih.gov/32395848/
https://pubmed.ncbi.nlm.nih.gov/32395848/
https://pubmed.ncbi.nlm.nih.gov/32292899/
https://pubmed.ncbi.nlm.nih.gov/32292899/
https://pubmed.ncbi.nlm.nih.gov/32292899/
https://pubmed.ncbi.nlm.nih.gov/32479829/
https://pubmed.ncbi.nlm.nih.gov/32479829/
https://pubmed.ncbi.nlm.nih.gov/32479829/


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@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

