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Summary

Euglycemic ketoacidosis (EKA) is an uncommon yet serious com-
plication during pregnancy, which is precipitated by illness or other
stressors. EKA in particular, requires a high index of suspicion. There
have been reports of COVID-19 infection precipitating EKA in preg-
nancy as described in the literature. Our patient is a gravida 1 para 0
female at 28 weeks, 0 days who presented with gastrointestinal symp-
toms and concurrent acute COVID-19 illness. At time of admission,
she did not have her glucose screening yet. She was diagnosed with
EKA and managed with intravenous fluids and insulin administration.
This resolved and she was discharged home. Our case and literature
review suggest an association between COVID-19 infection in preg-
nancy and the propensity to develop EKA. Timely management is
important to reduce adverse outcomes.

Background

Periods of increased stress from intercurrent illness, such as
COVID-19, can lower metabolic threshold and precipitate ketoaci-
dosis. During pregnancy, the presence of placental derived hormones
directly impairs insulin sensitivity and can increase the risk of ketoac-
idosis, even in the setting of euglycemia [1]. Euglycemic ketoacidosis
is defined by a biochemical triad: blood glucose levels below 200 mg/
dL, increased anion gap metabolic acidosis, and ketonemia [2]. This
may present a diagnostic challenge and prompt recognition and treat-
ment are critical in pregnancy [3].

Hyperglycemia is the hallmark for diagnosis of ketoacidosis and
normoglycemia may masquerade the diagnosis of ketoacidemia [4].
More often it is called diabetic ketoacidosis (DKA) in the setting of
known diagnosis of diabetes. Furthermore, only 2.6 to 3.2% of keto-
acidosis admissions are euglycemic, therefore, it is a rare diagnosis
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[5]. Interestingly, there have been reports of COVID-19 infection pre-
cipitating EKA in pregnancy. Even rarer, are cases in which patients
presented with COVID-19 and EKA in pregnancy without a prior his-
tory or diagnosis of diabetes [1, 6-8]. We present one such case and a
review of the literature.

Case Presentation

A gravida 1 para 0 woman in her 20’s at 28 weeks, 0 days gesta-
tion presented with nausea, vomiting and decreased appetite in the
setting of COVID-19 infection. She was diagnosed with COVID-19
a week prior to current presentation and at that time, had mild upper
respiratory symptoms and myalgias. She was vaccinated with two
doses of Moderna, but had not received the booster. She was offered
Remdesivir, but declined. She had increased sensation of heartburn
and also stated she had no appetite. The patient had not yet completed
a glucose screen during this pregnancy, but had no prior history of
diabetes.

Her pregnancy was complicated by being rubella non-immune,
fetal pyelectasis noted on ultrasound, and the patient was a carrier of
spinal muscular atrophy. Her past medical, past surgical, and family
history were non-contributory. She had no allergies to medications
and was currently not taking any medications in the setting of ongoing
nausea. Prior to this she was taking Odansetron and Famotidine for
nausea and gastrointestinal reflux disease. She denied any history of
tobacco use and had not recently used any alcohol during this preg-
nancy.

She appeared in no respiratory or acute distress and was alert and
oriented x 3. Her heart, lung and abdominal exam were within normal
limits and, overall, she had a normal physical exam. Fetal heart trac-
ing was reactive. In the setting of limited PO intake, a work-up with
electrolytes, urinalysis, complete blood count with differential was
performed initially. The patient was managed on labor and delivery
for the initial 1-2 days and then transferred to the antepartum floor
during her admission.

Investigation

Her initial admission laboratory results showed a glucose of 113
mg/dL, elevated anion gap of 19 mmol/L, bicarbonate of 18 mmol/L,
+4 urine ketones, lactic acid of 2.4 mmol/L, K 3.6 mmol/L and WBC
of 8.04 x 103/uL. As urine ketones and anion gap were both elevated,
a beta-hydroxybutyrate (B-HA) was drawn and found to be elevated
to 3.57 mmol/L. Glucose levels ranged from 110-130 mg/dL during
this admission. After 12 hours, her anion gap closed to 11 mmol/L and
her B-HA normalized to 0.06 mmol/L.

Differential Diagnosis

Starvation ketosis in the setting of gastrointestinal symptoms with
minimal PO intake and high anion gap metabolic acidosis is another
diagnosis to consider. Alcoholic ketoacidosis is seen in patients with
chronic alcoholism and is a common cause of high anion gap meta-
bolic acidosis, however, our patient has no recent use of alcohol in
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. . ) ) Serum
Patient age Gestational age History of Symptoms and Serum glucose Anion
Author . . HCO3(mmol/L) pH ketones
(years) (weeks) diabetes signs (mg/dL) gap
(mmol/L)
Yes- Diet-con- Abdominal
A trolled gesta- pain, nausea,
Smati et al. [11] 36 32 . A . 111.6 5.8 NA 72 15.4
tional diabetes vomiting,
(A1GDM) dyspnea
Shortness
of breath
34 35 Yes-type 2 (SOB), nausea, 79.2 6.2 21 6.9 52
decreased oral
Pikovsky et al. [1] intake.
SOB, pleuritic
chest pain, leth-
34 36 No 75.6 7.1 17.9 7.3 52
argy, decreased
oral intake.
Decreased oral
Velasco et al.[2] 29 34 Yes- AlGDM . 169.2 NA NA NA NA
intake
Yes- Gesta-
tional diabetes SOB, vomiting,
Mause et al.[12] 30 29 controlled decreased oral NA NA NA NA NA
with insulin intake
(A2GDM)
SOB, tachy-
41 31 No NA 15.8 NA 7.4 4.2
pnea
25 34 No SOB, vomiting NA 6.4 NA 72 5.6
Thorne et al.[8]
SOB, tachy-
27 33 No NA 16.4 NA 7.4 4
pnea
35 32 No SOB, vomiting 13.3 7.5 3
‘Vomiting, diar-
Karuppas-amy et )
1[13] 30 29 Yes- A2GDM rhea, abdominal NA NA NA NA NA
al.
pain.
Headache, nau-
sea, vomiting,
Amesfoort et
31 37 No fever, SOB, 84.6 8.7 23 7.3 NA
al.[6] .
pleuritic chest
pain.
Fever, cough,
vomiting, diar-
Espinoza et al.[7] 36 35 No rhea, dyspnea, 66 8.2 25.4 7.3 NA
decreased oral
intake.
Table 1: Patient characteristics and clinical presentation of published cases with EDKA and COVID-19 in pregnancy.
Insulin infusion
. Gestational age at Mode of
Author Steroids Y/N Additional medications Maternal Outcomes . R
Yes (Y)/No (N) delivery (weeks) delivery
. . . Suspected preeclampsia Cesarean
Smati et al.[11] Y NA Bicarbonate repletion (HCO3) .. . 32 .
requiring delivery section
.. Discharged on postpartum Cesarean
Y Y Remdesivir ) 35 .
day 12 with baby section
Pikovsky et al.[1]
v v Low Molecular Weight Hepa- Discharged on day 5 with 37 Cesarean
rin (LMWH) baby section
Patient with normal glucose
Remdesivir, HCO3, LMWH, and Hemoglobin Alc Cesarean
Velasco et al.[2] Y NA . 36 A
oxygen supplementation (O2) (HgbAlc) 2 months after section
delivery
Remdesivir, Tocilizumab, Recurrent EDKA Intubated Cesarean
Mause et al.[12] Y Y . K 29 .
antibiotics, 02 over 7 days after delivery section
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NA Discharged after 9 days NA NA
Antiemetics Discharged after 3 days NA NA
Prolonged intensive care c
Thorne et al.[8] Y Y NA unit (ICU) stay, discharged 33 csall'can
section
on day 26
Antibiotics for concomitant X
Y N K ) X Discharged to home NA NA
urinary tract infection.
Convalescent plasma, X Cesarean
Karuppasamy et al.[13] Y N A Discharged to home 37 R
antibiotics section
L . Respiratory deterioration 1 Cesarean
Amesfoort et al.[6] NA Y Remdesivir, antibiotics, 02 . 38 K
day after delivery section
; P . Vaginal De-
Espinosa et al.[7] Y Y 02, HCO3, antibiotics. Discharged on day 5 38 i
ivery
Table 2: Management and outcomes of published cases with EDKA and COVID-19 in pregnancy.

the setting of pregnancy [9]. Euglycemic ketoacidosis is a diagnosis
of exclusion and an uncommon diagnosis. Furthermore, it is more
commonly seen in patients who use sodium/glucose cotransporter-2
inhibitors (SGLT-2) for diabetes management [9, 10].

Treatment

The patient was admitted and given intravenous fluids (IVF) with
two liters of lactated ringers. Her IVF transitioned to DIONS at a
rate of 150 mL/hour and an insulin infusion was started, initially at
1 unit/hour then increased according to protocol. Her gastrointestinal
symptoms improved, the insulin infusion was discontinued, and she
tolerated a regular diet.

Outcome and Follow-Up

After her gastrointestinal symptoms improved and insulin infusion
was discontinued she was discharged the next day. A 50 g oral glucose
tolerance test was performed one week after discharge and was 98
mg/dL. The patient returned for routine prenatal care two weeks after
discharge and continued routine prenatal care until she was delivered
at 41 weeks of gestational age three months after this admission.

She had a spontaneous vaginal delivery with a 2nd degree perineal
and labial laceration, repaired with suture without any issues. After
delivery she had uterine atony which was resolved with increased pi-
tocin rate, bimanual uterine massage, methergine 0.2 mg, hemabate
0.25 mg, and cytotec 1000 mcg dose. She had a total blood loss 0of 955
cc. She had no post-partum complications at her six week post-partum
visit.

Discussion

CEINNT3

We used the terms “euglycemic ketoacidosis”, “pregnancy” and
“COVID-19” for our PubMed literature review. As of January 2022,
EKA in pregnancy complicated by COVID-19 infection was iden-
tified in 13 cases including ours (Table 1). The majority of cases
presented with gastrointestinal symptoms and decreased oral intake.
Eight cases had no history of diabetes, but were all managed with
standard treatment for DK A including intravenous fluid resuscitation,
intravenous insulin infusion and electrolyte replacement. The majori-
ty had resolution of EKA except one case with recurrent ketoacidosis.
Maternal and neonatal outcomes were overall reassuring, however
varied depending on severity of other clinical aspects of COVID in-
fection [i.e. worsening respiratory status] (Table 2).

Pregnancy is a diabetogenic state with increased insulin resis-
tance, enhanced lipolysis, elevated free fatty acids and increased ke-
togenesis. Blood glucose levels tend to be lower in ketoacidosis in
pregnancy than in the non-pregnant state due to the increased glucose
uptake by the fetoplacental unit and a reduction in glycogenolysis and
hepatic gluconeogenesis. Hence, increased stress secondary to inter-
current illness or prolonged starvation may predispose the pregnant
woman to severe metabolic acidosis with a normal blood glucose [11-
13]. Our case and literature review suggest an association between
COVID-19 infection in pregnancy (especially with gastrointestinal
symptoms) and the propensity to develop EKA, regardless of diabe-
tes history. Pikovsky et al. suggest a possible mechanism is the direct
pancreatic islet cell injury and downregulation of angiotensin con-
verting enzyme 2 expression resulting in glycemic dysregulation [1].

Most pregnant women with COVID-19 are asymptomatic or have
mild symptoms. However, in addition to management of respiratory
illness with supplemental oxygen, steroids and antivirals, we must
have a high index of suspicion for EKA, especially in those with
gastrointestinal symptoms and decreased oral intake. Unrecognized
metabolic acidosis can worsen respiratory status and this may be mis-
interpreted as a primary respiratory insult rather a contributory effect
requiring a completely different treatment. Timely management is key
to reducing the risk of adverse maternal and fetal outcomes.

Learning Points

» Euglycemic ketoacidosis (EKA) requires a high index of suspicion
and may be missed as euglycemia masks the diagnosis.

» Pregnant individuals with COVID-19, especially those with gas-
trointestinal symptoms and decreased PO intake, may be suscepti-
ble to the development of EKA, regardless of their diabetes history.

+ EKA requires prompt and early intervention with aggressive treat-
ment utilizing intravenous fluids, insulin, and electrolyte repletion
to reduce adverse fetal and maternal outcomes.

References

1. Pikovsky M, Tan MY, Ahmed A, Sykes L, Agha-Jaffar R, et al. (2021)
Euglycaemic ketoacidosis in pregnant women with COVID-19: two case
reports. BMC Pregnancy Childbirth; 21: 427.

2. Velasco 1, Soldevila B, Julian T, Garcia-Riafio N, Puig-Domingo M (2021)
Euglycemic diabetic ketoacidosis and COVID-19: A combination to fore-
see in pregnancy. J Diabetes; 14: 88-89.

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal

DOI: 10.24966/CSMC-8801/1000163

Volume 10 ¢ Issue 2 + 100163


http://doi.org/10.24966/CSMC-8801/1000125
http://doi.org/10.24966/CSMC-8801/1000163
https://pubmed.ncbi.nlm.nih.gov/34729932/
https://pubmed.ncbi.nlm.nih.gov/34729932/
https://pubmed.ncbi.nlm.nih.gov/34729932/

Citation: Le K, Boras C, Kulkarni A (2023) Euglycemic Ketoacidosis in Pregnancy Complicated by COVID-19. J Clin Stud Med Case Rep 10: 0163.

«Page4of4-

. Jaber JF, Standley M, Reddy R (2019) Euglycemic diabetic ketoacidosis in
pregnancy: a case report and review of current literature. Case Reports in
Critical Care; 2019: 1-5.

. Rawla P, Vellipuram AR, Bandaru SS, Raj JP (2017) Euglycemic diabetic
ketoacidosis: a diagnostic and therapeutic dilemma. Endocrinology, Dia-
betes, & Metabolism Case Reports; 2017: 17-81.

. Plewa MC, Bryant M, King-Thiele R (2020) Euglycemic Diabetic Ketoac-
idosis. Treasure Island, FL: Statpearls Publishing.

. van Amesfoort JE, Werter DE, Painter RC, Hermans FJR (2021) Severe
metabolic ketoacidosis as a primary manifestation of SARS-CoV-2 infec-
tion in non-diabetic pregnancy. BMJ Case Rep; 14: €241745.

. Espinosa M, Lopez M, Rivas M, Pilar D, Fernanda VP (2020) Euglycae-
mic ketoacidosis in a pregnant woman with COVID-19 pneumonia. Chil-
ean Journal of Obstetrics and Gynecology; 85: S90-S96.

. Thorne I, Steele S, Martineau M, Girling J (2021) Case series of COVID-19
infection in pregnancy complicated by ketoacidosis and symptomatic
breathlessness. Obstetric Medicine; 15: 50-53.

10.

1

—_

12.

13.

Nasa P, Chaudhary S, Shrivastava PK, Singh A (2021) Euglycemic diabetic
ketoacidosis: A missed diagnosis. World Journal of Diabetes; 12: 514-523.

Long B, Lentz S, Koyfman A, Gottlieb M (2021) Euglycemic diabetic
ketoacidosis: Etiologies, evaluation, and manageent. Am J Emerg Med;
44:157-160.

. Smati S, Mahot P, Bourdiol A, Ploteau S, Hadjadj S, et al. (2021) Eu-

glycaemic ketoacidosis during gestational diabetes with concomitant
COVID-19 infection. Diabetes & Metab; 47: 101181.

Mause J, Hastry C, Fistler C (2022) 127: Euglycemic Diabetic Ketoaci-
dosis in a Pregnant Patient with Symptomatic COVID-19 Infection. Crit
Care Med; 50: 46.

Karuppasamy G, Saud AA, Abuhaliga WM (2021) Euglycemic Dia-
betic Ketoacidosis in a Patient with Gestational Diabetes Mellitus and
COVID-19 Infection. Journal of the Endocrine Society; 5: A780-A781.

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal

DOI: 10.24966/CSMC-8801/1000163

Volume 10 ¢ Issue 2 + 100163


http://doi.org/10.24966/CSMC-8801/1000125
http://doi.org/10.24966/CSMC-8801/1000163
https://www.hindawi.com/journals/cricc/2019/8769714/
https://www.hindawi.com/journals/cricc/2019/8769714/
https://www.hindawi.com/journals/cricc/2019/8769714/
https://pubmed.ncbi.nlm.nih.gov/28924481/
https://pubmed.ncbi.nlm.nih.gov/28924481/
https://pubmed.ncbi.nlm.nih.gov/28924481/
https://www.ncbi.nlm.nih.gov/books/NBK554570/
https://www.ncbi.nlm.nih.gov/books/NBK554570/
https://casereports.bmj.com/content/14/4/e241745
https://casereports.bmj.com/content/14/4/e241745
https://casereports.bmj.com/content/14/4/e241745
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-984288
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-984288
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-984288
https://pubmed.ncbi.nlm.nih.gov/35437450/
https://pubmed.ncbi.nlm.nih.gov/35437450/
https://pubmed.ncbi.nlm.nih.gov/35437450/
https://pubmed.ncbi.nlm.nih.gov/33995841/
https://pubmed.ncbi.nlm.nih.gov/33995841/
https://pubmed.ncbi.nlm.nih.gov/33626481/
https://pubmed.ncbi.nlm.nih.gov/33626481/
https://pubmed.ncbi.nlm.nih.gov/33626481/
https://pubmed.ncbi.nlm.nih.gov/32738403/
https://pubmed.ncbi.nlm.nih.gov/32738403/
https://pubmed.ncbi.nlm.nih.gov/32738403/
https://journals.lww.com/ccmjournal/Citation/2022/01001/127__EUGLYCEMIC_DIABETIC_KETOACIDOSIS_IN_A.93.aspx
https://journals.lww.com/ccmjournal/Citation/2022/01001/127__EUGLYCEMIC_DIABETIC_KETOACIDOSIS_IN_A.93.aspx
https://journals.lww.com/ccmjournal/Citation/2022/01001/127__EUGLYCEMIC_DIABETIC_KETOACIDOSIS_IN_A.93.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8089780/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8089780/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8089780/

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

