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Introduction
 Childhood Acute Lymphoblastic Leukemia (ALL) is the most 
common pediatric cancer in the world, but especially in developed 
countries, it is a malignant disease of the white blood cells with a 
multifactorial etiology that involves an interaction of environmental, 
genetic and nutritional factors. It is estimated that more than 60% of 
the patients diagnosed with ALL are children under 15 years of age, 
with an incidence at 2-5 years [1-3].

 Currently ALL treatments use several antineoplastic drugs that have 
greatly improved survival rates because of more effective treatments 
for childhood cancer. Unfortunately, the improved prognosis has been 
accompanied by the development of late complications related to 
treatment [4].

 One of the most important aspects that must be taken into account 
during the treatment of ALL is the nutritional status and low weight 
of the patients, this is a condition that results from the balance 
between food intake and the body’s expenditure to provide energy. 
In developing countries [5], such as Mexico, around 50% of pediatric 
patients with some type of cancer at the time of diagnosis have 
malnutrition and of all diagnosed cancers, ALL stands out with 20 to 
50% of patients with malnutrition or underweight [6,7].

 Adequate nutrition during cancer plays a decisive role in several 
measures of clinical outcome, such as response to treatment and quality 
of life after illness [8]. In childhood cancer patients, malnutrition  
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Abstract
 Childhood Acute Lymphoblastic Leukemia (ALL) is the most 
common pediatric cancer in the world, but especially in developed 
countries, it is a malignant disease of the white blood cells with a 
multifactorial etiology that involves an interaction of environmental, 
genetic and nutritional factors. It is estimated that more than 60% 

of the patients diagnosed with ALL are children under 15 years 
of age, with an incidence at 2-5 years. One of the most important 
aspects that should be considered in pediatric patients receiving 
antineoplastic treatment for ALL is to take care of their nutrition, 
since it is known that various factors such as the disease itself or 
the treatment, can induce the patient to suffer due to low weight 
or even malnutrition and consequently, this can make your body 
more susceptible to decompensation caused by; illness, trauma, or 
infection. At present we know that cancer centers and hospitals treat 
that this type of patients have a series of protocols to take care of 
the nutrition of the cancer patient, this in order to reduce the risk of 
concomitant infections aggravated by the already serious situation 
of the disease. On the other hand, it is of interest to know once 
the patient has concluded the treatment and is in remission in the 
surveillance stage, how this situation of low weight or malnutrition 
in pediatric age that we know is a stage of development that could 
be affected and especially the height of your body. In this study, 
we compared 39 patients with ALL in the surveillance stage, who 
during their chemotherapy protocol (120 weeks for girls and 146 
weeks for boys) had low weight 39 healthy patients without ALL and 
without any disease and matched by age and sex. Patients who 
were underweight during their chemotherapy protocol were found to 
have a significant reduction in body height when under surveillance 
compared to healthy child volunteers. The results show that patients 
with ALL have a higher risk of having short stature after completing 
treatment: In addition, the multivariate analysis showed that patients 
with ALL and low weight were associated with short stature, female 
sex, and low BMI.
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has been proposed to increase infection rates and reduce survival 
[9]. There is evidence that malnutrition or underweight at early age 
can cause a child’s loss of development. Some studies explore the 
implications of suffering from childhood malnutrition and growth 
recovery for adult body size, but also for bone strength [10,11].

 It is well known that the mechanism of action of some 
antineoplastic and cytotoxic agents used in the treatment of ALL can 
be altered in their pharmacokinetic behavior due to malnutrition or 
nutritional status [12,13] and as a consequence can cause negative 
effects and lead underweight or even malnutrition of the patient 
[14]. Malnutrition is a critical predictor of toxicity and outcome in 
cancer patients and may be perceived differently by patients, family 
members, and physicians [15,16].

 Poor nutrition during growth and development in the pediatric 
stage can cause short stature as a consequence of the arrest of growth 
and development [17-19], therefore we decided to carry out this study, 
which is focused on determining if the short stature of a group of 39 
patients under surveillance could be associated with the low weight 
and disease status they suffered during their ALL chemotherapy 
protocol.

Methods
 The Research Ethics Committee and the Research Committee of 
the General Hospital of Durango Torre Materno-Infantil, Mexico, 
approved and validated the study in accordance with the Declaration of 
Helsinki and the General Health Law of Mexico. 39 pediatric patients 
of both sexes were studied at the Pediatric Hemato-Oncology Service 
of the State Oncology Center (CECAN) of the Ministry of Health of 
Durango, Mexico. All patients were diagnosed with ALL according to 
the criteria of the French-American-British Hematology Association 
[20]. Each patient underwent chemotherapy treatment according 
to the St Jude TOTAL XV protocol [21], none had craniospinal 
radiotherapy. Children who had completed their treatment protocol, 
that is, they were on surveillance. In addition, a group of 39 children 
without ALL were matched for age and sex and were evaluated as a 
control group. All the parents of the patients were asked to sign the 
informed consent, in addition to the children older than 8 years, they 
were asked to accept the informed consent.

Statistical Analysis
 The associations of the demographic aspects between the groups 
of cases (patients with ALL) and the controls (patients without 
ALL) were compared using the Chi-square test, the value <0.05 was 
considered significant. Comparison between patients with ALL with 
and without short stature was carried out by means of a chi-square 
test (x2) where a value of p=<0.05 was considered significant. The 
determination of the risk of patients with leukemia to have short 
height was determined by means of an Odds Ratio test, p<0.05 
was considered significant. Finally, the multivariate analysis was 
performed with a correspondence test, using the TIBCO Statistica 
13.3 software [22,23] (Graph 1).

Results
 Tables 1 shows the comparison of the demographic aspects of 
children with ALL with and without short stature. We can see that 
there are no significant differences in the age of the patients (p=0.8), 
on another hand, we can see that there are a significant differences 
in the weight (p=0.002), height (p=<0.00001) and BMI (p=0.00009).  

Table 2 shows us the comparison between patients with ALL and 
without ALL with low height, we can see that there is a significant 
difference between the patients with ALL and without ALL with low 
height p=0.0006.

 The case-control study shows us that patients with ALL have a 
higher risk of being short (OR: 5.7273, 95% CI: 2.1623 to 15.1701, 
p=0.004).

 Finally, with the multivariate analysis we can observe that of 
the different variables that patients with ALL present, the ones that 
were most associated with them were: low height (relative inertia: 
0.19944), female sex (Sex F) (relative inertia: 0.17984) and low BMI 
(relative inertia: 0.10641).

Discussion
 There are several studies that talk about the importance of good 
nutrition for proper development, as well as how significant it can 
be for a child to have low weight since it is in full development, this 
becomes especially important in pediatric patients with some type Of 
cancer. Rogers PC [24], shows this in his study where he points out  

Table 1: Comparison of the demographic aspects of children with ALL with and with-
out low height.

Note: *t Student test.

Table 2: Comparison between patients with ALL with and without low height.

Note: *Chi-square

Variables Cases (n=39) Controls (n=39) p*

Age (years) 13.67±4.5 13.29±4.7 0.8

Sex (♀/♂) 28/11 28/11

Weight (kg) 39.9±14.6 49.4±16.8 0.002602

Height (cm) 121.8±22.3 137.7±24.7 <0.00001

BMI (kg/m2) 17.4±3.3 19.7±2.8 0.000099

Low height Normal Patients p*

With ALL 28 11
39 0.0006

Without ALL 12 27

Graph 1: Two-dimensional graph that includes the cases (patients with low height) 
(o), as well as the 8 variables (o).

Note: The variables that presented the greatest association are low height (relative in-
ertia: 0.19944), male gender (Sex F) (relative inertia: 0.17984) and low BMI (relative 
inertia: 0.10641).
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the importance of this aspect since childhood is a moment of total 
development in a person’s life.

 Iniesta RR et al. [25] and Arpaci T et al. [26], make it clear that if 
a child suffers from malnutrition or underweight, it may suffer certain 
adverse effects on its development, which is evidenced in our work by 
making it clear that low weight possibly caused by ALL and treatment  
for this disease affected the development of height in patients who 
have completed their treatment.

 The influence of sex on nutritional status has been mentioned by 
different authors. Castel H et al. [27], Nätt D et al. [28], y Marino M 
et al. [29], point out in their different studies the influence of sex on 
malnutrition, they mention that for different causes such as the ovarian 
cycle and physiological differences, women indicated that they were 
more prone to malnutrition, however these studies were conducted 
in healthy patients without any disease. Tazi I et al. [30], Joffe L 
et al. [31], y Aarnivala H et al. [32], point out in their studies the 
association of patients with malnutrition and low weight who suffered 
from different types of cancer including ALL, mostly women, this 
coincides we found this in our study, since although the population of 
patients with ALL has more men than women, women had a greater 
risk of being underweight, so special attention is recommended.

Conclusion
 According to the results obtained, it was found that patients with 
ALL have a higher risk of having low height after concluding treat-
ment; In addition, the multivariate analysis showed that patients with 
ALL and low weight were associated with short stature, female sex, 
and low BMI.

 Therefore, we assume that low weight may be caused by the dis-
ease and/ or antineoplastic treatment and consequently the short stat-
ure of patients with ALL.

 Therefore, it is necessary to evaluate more variables to know if 
patients suffer from some type of malnutrition, since the diagnosis of 
ALL before the pubertal outbreak, the use of steroids and the develop-
ment of metabolic disorder can be decisive for the final short stature.

References

1. Secretaría de Salud (2012) Subsecretaría de Prevención y Promoción de la 
Salud. Dirección General de Epidemiología.  

2. Rivera-Luna R, Cárdenas-Cardos R, Olaya-Vargas A, Shalkow-Klin-
covstein J (2005) El niño de población abierta con cáncer en México. Con-
sideraciones epidemiológicas. An Med (Mex) 60: 91-97.

3. Pérez-Saldívar ML, Fajardo-Gutiérrez A, Bernáldez-Ríos RM, Martínez-
Avalos A, Medina-Sanson A, et al. (2011) Childhood acute leukemias are 
frequent in Mexico city: Descriptive epidemiology. BMC Cancer 11: 355.

4. Mulder RL, Bresters D, Van den Hof M, Gp Koot B, Castellino SM, et 
al. (2019) Hepatic late adverse effects after antineoplastic treatment for 
childhood cancer. Cochrane Database Syst Rev 4: 008205. 

5. Hurley KM, Yousafzai AK, Lopez-Boo F (2016) Early child development 
and nutrition: A review of the benefits and challenges of implementing 
integrated interventions. Adv Nutr 7: 357-363. 

6. Mohar-Betancourt A, Reynoso-Noverón N, Armas-Texta D, Gutiér-
rez-Delgado C, Torres-Domínguez JA (2017) Cancer trends in Mexico: 
Essential data for the creation and follow-up of public policies. J Glob 
Oncol 3: 740-748.

7. Padilla-Raygoza N, Monroy-Torres R, Sandoval-Salazar C, Vera-Becer-
ra LE, Patiño-López ME, et al. (2020) Cancer prevention programmes in 
Mexico: Are we doing enough? Ecancermedicalscience 14: 997. 

8. Bauer J, Jürgens H, Frühwald MC (2011) Important aspects of nutrition in 
children with cancer. Advances in Nutrition 2: 67-77. 

9. Loeffen EAH, Brinksma A, Miedema KGE, de Bock GH, Tissing WJE 
(2015) Clinical implications of malnutrition in childhood cancer pa-
tients--infections and mortality. Support Care Cancer 23: 143-150.

10. Jee YH, Baron J, Phillip M, Bhutta ZA (2014) Malnutrition and catch-up 
growth during childhood and puberty. World Rev Nutr Diet 109: 89-100. 

11. Kyle UG, Shekerdemian LS, Coss-Bu JA (2015) Growth failure and nutri-
tion considerations in chronic childhood wasting diseases. Nutr Clin Pract 
30: 227-238.

12. Lares-Asseff I, Flores-Pérez J, Juárez-Olguín H, Ramírez-Lacayo M, 
Loredo-Abdalá A, et al. (1999) Influence of nutritional status on the phar-
macokinetics of acetylsalicylic acid and its metabolites in children with 
autoimmune disease. Am J Clin Nutr 69: 318-324. 

13. Gómez F, Ramos GR, Joaquín CM (1998) Studies about malnutrition chil-
dren. VIII. Nutritional recuperation syndrome. Bol Méd Hosp Infant Méx 
55: 297-304.

14. Von Meyenfeldt M (2005) Cancer-associated malnutrition: An introduc-
tion. Eur J Oncol Nurs 2: 35-38.

15. Gyan E, Raynard B, Durand JP, Guily JLS, Gouy S, et al. (2018) Mal-
nutrition in patients with cancer: Comparison of perceptions by patients, 
relatives, and physicians-results of the nutri cancer 2012 study. JPEN J 
Parenter Enteral Nutr 42: 255-260. 

16. Wie GA, Cho YA, Kim SY, Kim SM, Bae JM, et al. (2009) Prevalence, 
and risk factors of malnutrition among cancer patients according to tumor 
location and stage in the National Cancer Center in Korea. Nutrition 26: 
263-268.

17. Perkins JM, Subramanian SV, Smith GD, Özaltin E (2016) Adult height, 
nutrition, and population health. Nutr Rev 74: 149-165. 

18. Wells J (2019) Body composition of children with moderate and severe 
under nutrition and after treatment: A narrative review. BMC Med 17: 215. 

19. Maleta K (2006) Undernutrition. Malawi Med J 18: 189-205.

20. Bennett JM, Catovsky D, Daniel MT, Flandrin G, Galton DA, et al. (1976) 
Proposals for the classification of the acute leukaemias. French-Ameri-
can-British (FAB) co-operative group. Br J Haematol 33: 451-458.

21. Pui CH, Pei D, Sandlund JT, Ribeiro RC, Rubnitz JE, et al. (2010) Long-
term results of St Jude total therapy studies 11, 12, 13A, 13B, and 14 for 
childhood acute lymphoblastic leukemia. Leukemia 24: 381-382.

22. Christian H (2008) Weiss “Commercial meets Open Source: Tuning STA-
TISTICA with R” R-Project. 

23. TIBCO Statistica® 13.3.0.

24. Rogers PC (2015) Importance of nutrition in pediatric oncology. Indian J 
Cancer 52: 176-178. 

25. Iniesta RR, Paciarotti I, Brougham MF, McKenzie JM, Wilson DC (2015) 
Effects of pediatric cancer and its treatment on nutritional status: A system-
atic review. Nutr Rev 73: 276-95. 

26. Arpaci T, Toruner EK, Altay N (2018) Assessment of nutritional problems 
in pediatric patients with cancer and the information needs of their parents: 
A parental perspective. Asia Pac J Oncol Nurs 5: 231-236. 

27. Castel H, Shahar D, Harman-Boehm I (2006) Gender differences in factors 
associated with nutritional status of older medical patients. J Am Coll Nutr 
25: 128-134.

http://doi.org/10.24966/FSN-1076/100080
http://www.salud.gob.mx/unidades/transparencia/UNIDAD_DE_ENLACE_POT/Politica_de_Transparencia/Temas_TransparenciaFocalizada/MP/DGEPI.pdf
http://www.salud.gob.mx/unidades/transparencia/UNIDAD_DE_ENLACE_POT/Politica_de_Transparencia/Temas_TransparenciaFocalizada/MP/DGEPI.pdf
https://www.medigraphic.com/pdfs/abc/bc-2015/bc152c.pdf
https://www.medigraphic.com/pdfs/abc/bc-2015/bc152c.pdf
https://www.medigraphic.com/pdfs/abc/bc-2015/bc152c.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4785470/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4785470/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4785470/
https://pubmed.ncbi.nlm.nih.gov/29244991/
https://pubmed.ncbi.nlm.nih.gov/29244991/
https://pubmed.ncbi.nlm.nih.gov/29244991/
https://pubmed.ncbi.nlm.nih.gov/29244991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7032937/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7032937/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7032937/
https://academic.oup.com/advances/article/2/2/67/4591585
https://academic.oup.com/advances/article/2/2/67/4591585
https://pubmed.ncbi.nlm.nih.gov/25011521/
https://pubmed.ncbi.nlm.nih.gov/25011521/
https://pubmed.ncbi.nlm.nih.gov/25011521/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4803287/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4803287/
https://pubmed.ncbi.nlm.nih.gov/25378356/
https://pubmed.ncbi.nlm.nih.gov/25378356/
https://pubmed.ncbi.nlm.nih.gov/25378356/
https://pubmed.ncbi.nlm.nih.gov/9989698/
https://pubmed.ncbi.nlm.nih.gov/9989698/
https://pubmed.ncbi.nlm.nih.gov/9989698/
https://pubmed.ncbi.nlm.nih.gov/9989698/
https://pubmed.ncbi.nlm.nih.gov/16437756/
https://pubmed.ncbi.nlm.nih.gov/16437756/
https://pubmed.ncbi.nlm.nih.gov/29505137/
https://pubmed.ncbi.nlm.nih.gov/29505137/
https://pubmed.ncbi.nlm.nih.gov/29505137/
https://pubmed.ncbi.nlm.nih.gov/29505137/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4892290/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4892290/
https://pubmed.ncbi.nlm.nih.gov/31767002/
https://pubmed.ncbi.nlm.nih.gov/31767002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3345626/
https://pubmed.ncbi.nlm.nih.gov/188440/
https://pubmed.ncbi.nlm.nih.gov/188440/
https://pubmed.ncbi.nlm.nih.gov/188440/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2820159/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2820159/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2820159/
https://docs.tibco.com/products/tibco-statistica-13-3-0
https://www.indianjcancer.com/article.asp?issn=0019-509X;year=2016;volume=53;issue=2;spage=211;epage=212;aulast=Bhoite
https://www.indianjcancer.com/article.asp?issn=0019-509X;year=2016;volume=53;issue=2;spage=211;epage=212;aulast=Bhoite
https://pubmed.ncbi.nlm.nih.gov/26011902/
https://pubmed.ncbi.nlm.nih.gov/26011902/
https://pubmed.ncbi.nlm.nih.gov/26011902/
https://pubmed.ncbi.nlm.nih.gov/29607385/
https://pubmed.ncbi.nlm.nih.gov/29607385/
https://pubmed.ncbi.nlm.nih.gov/29607385/


Citation: Gándara-Mireles JA, Lares-Asseff I, Espinoza EAR, Blanco JG, Font AEG, et al. (2020) Association of Short Stature with Low Height with Malnutrition 
Caused by Chemotherapy in Pediatric Patients in Remission of Acute Lymphoblastic Leukemia (LLA). J Food Sci Nutr 6: 080.

 • Page 4 of 4 •

J Food Sci Nutr ISSN: 2470-1076, Open Access Journal
DOI: 10.24966/FSN-1076/100080

Volume 6 • Issue 5 • 100080

28. Nätt D, Barchiesi R, Murad J, Feng J, Nestler EJ, et al, (2017) Perinatal 
malnutrition leads to sexually dimorphic behavioral responses with asso-
ciated epigenetic changes in the mouse brain. Scientific Reports 7: 11082. 

29. Marino M, Masella R, Bulzomi P, Campesi I, Malorni W, et al. (2011) 
Nutrition and human health from a sex-gender perspective. Mol Aspects 
Med 32: 1-70.

30. Taz I, Hidane Z, Zafad S, Harif M, Benchekroun S, et al. (2008) Nutrition-
al status at diagnosis of children with malignancies in Casablanca. Pediatr 
Blood Cancer 51: 495-498.

31. Joffe L, Ladas EJ (2020) Nutrition during childhood cancer treatment: cur-
rent understanding and a path for future research. Lancet Child Adolesc 
Health 4: 465-475.

32. Aarnivala H, Pokka T, Soininen R, Möttönen M, Harila-Saari A, et al. 
(2020) Trends in age- and sex-adjusted body mass index and the preva-
lence of malnutrition in children with cancer over 42 months after diagno-
sis: A single-center cohort study. Eur J Pediatr 179: 91-98.

http://doi.org/10.24966/FSN-1076/100080
https://www.nature.com/articles/s41598-017-10803-2
https://www.nature.com/articles/s41598-017-10803-2
https://www.nature.com/articles/s41598-017-10803-2
https://pubmed.ncbi.nlm.nih.gov/21356234/
https://pubmed.ncbi.nlm.nih.gov/21356234/
https://pubmed.ncbi.nlm.nih.gov/21356234/
https://pubmed.ncbi.nlm.nih.gov/18636463/
https://pubmed.ncbi.nlm.nih.gov/18636463/
https://pubmed.ncbi.nlm.nih.gov/18636463/
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(19)30407-9/fulltext
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(19)30407-9/fulltext
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(19)30407-9/fulltext
https://pubmed.ncbi.nlm.nih.gov/31659466/
https://pubmed.ncbi.nlm.nih.gov/31659466/
https://pubmed.ncbi.nlm.nih.gov/31659466/
https://pubmed.ncbi.nlm.nih.gov/31659466/


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 

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

