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Introduction

 The reported incidence of HELLP syndrome among all pregnan-
cies is 0.17-0.85%, which increases up to 30% among all preeclamp-
sia and eclampsia cases. Maternal mortality ranges between 1% and 
24% in patients with HELLP syndrome. The characteristic features 
of the HELLP syndrome, which complicates 4% to 12% of gesta-
tions, are hemolysis, liver enzyme elevation and thrombocytopenia 
[1,2]. Acute Fatty Liver of Pregnancy (AFLP) is a rare disease with 
an incidence of 1 per 7000 to 16,000 pregnancies. It mostly occurs in 
the third trimester of pregnancy or during early postpartum period. 
Genetic mutation in long-chain 3-hydroxyl coenzyme A dehydroge-
nase probably leads to abnormal β-oxidation of fatty acids in fetal 
mitochondria and contributes to microvascular fatty infiltration of the 
liver of mothers. AFLP remains a serious disease with high mortali-
ty from to 16.5-26.7% due to severe complications such as DIC, re-
nal function impairment, hepatic encephalopathy, hypoglycemia and 
multiorgan failure [3].

 Previous studies have revealed that both HELLP syndrome and 
AFLP are associated with an increase in maternal and neonatal mor-
bidity and mortality, particularly when developed in the second tri-
mester of pregnancy [1,3,4]. The aim of the present study was to com-
pare the factors affecting mortality & morbidity rates in pregnancies 
complicated by HELLP syndrome and AFLP.

Materials and Methods

 All consecutive pregnant women presenting with HELLP syn-
drome or AFLP to the obstetrics unit of our institute -a tertiary cen-
ter- between January 2016 and October 2018 were retrospectively 
recruited in the study. The study was conducted after the protocol was 
approved by the Institutional review board. All subjects provided a 
written informed consent. Demographic and clinical features of the 
study group were retrieved from institutional digital database. Ges-
tational age was calculated based on the date of the last menstruation 
and first trimester or early second-trimester ultrasonography findings. 
Exclusion criteria were as follows: the presence of premature rupture 
of membranes, fetal anomalies and history of maternal chronic medi-
cal disease.

 HELLP syndrome was diagnosed according to the following crite-
ria: presence of hemolysis (total bilirubin > 1.2mg/dL or serum LDH 
> 600IU/L or decreased hemoglobin and hematocrit levels), elevated 
liver enzymes (AST> 70 IU/L and/or ALT > 70 IU/L) and throm-
bocytopenia (< 150000 cells/mm3) [5]. AFLP was diagnosed The  
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Abstract
Objective: To compare factors affecting mortality and morbidity in 
HELLP (Hemolysis, Elevated Liver Enzyme Levels, and Low Plate-
lets) syndrome & AFLP (Acute fatty liver of pregnancy).

Methods: 40 pregnancies with HELLP syndrome and 8 with AFLP 
were included in this retrospective study. Clinical characteristics and 
adverse maternal and perinatal outcomes were noted from medical 
records. The differences in maternal and perinatal outcomes and 
factors were compared among the study groups.

Results: There were no significant differences between HELLP syn-
drome and AFLP groups with respect to demographic characteris-
tics. Comparison between clinic and laboratory findings of patients 
with HELLP syndrome and AFLP displayed significantly higher levels 
in AFLP especially in coagulation parameters, INR, fibrinogen, liv-
er enzyme, LDH, total and direct bilirubin levels. Also a significant 
difference was observed the differences in treatment modalities ap-
plied to each group. The rate of ICU admission was 65%, 100 % for 
HELLP syndrome and AFLP respectively and mortality rate for wom-
en with HELLP syndrome and AFLP was 7.5%, 37,5 % respectively. 
Lastly no significant difference in perinatal morbidity and mortality 
was observed among the groups.

Conclusion: Pregnancies complicated by AFLP syndrome had sig-
nificantly higher maternal morbidity and mortality rates than HELLP. 
The factors changing these mortality rates were found to be billu-
ribin, fibrinogen levels significantly. Perinatal morbidity and mortality 
were similar in HELLP syndrome and AFLP mostly because of sim-
ilar gestational ages in delivery.
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diagnosis of AFLP was based on both clinical features and laborato-
ry findings, including: (a) symptoms of anorexia, nausea, vomiting, 
jaundice, fatigue, cold food preference and abnormal liver function 
during the third trimester of pregnancy or early postpartum period; 
(b) characteristic laboratory findings (e.g., elevated alanine transam-
inase, bilirubin and serum creatinine levels, prolonged prothrombin 
time and hypoglycemia); (c) ultrasonography showing fatty liver or 
liver biopsy sample with characteristic pathological changes; (d) All 
patients exhibited six or more of the Swansea criteria, which objec-
tively confirmed the diagnosis of AFLP [4].

 Presence of eclampsia, pulmonary edema, Disseminated Intravas-
cular Coagulopathy (DIC) and placental abruption, the requirement 
for blood product transfusion, acute renal insufficiency, and death 
were the adverse maternal outcomes included in the statistical anal-
ysis. Adverse perinatal outcomes included the presence of fetal dis-
tress, preterm birth, low Apgar scores at 5 minutes low birth weight, 
and intrauterine death. All subjects underwent CTG monitoring at 
least twice daily to assess the fetal well-being.

 Routine intravenous magnesium sulfate administration was per-
formed to prevent and control seizures. Two doses of 12mg intramus-
cularly betamethasone were administered for those with <34 weeks’ 
gestation aiming to accelerate the fetal lung maturity. Study popu-
lation was divided into two groups according to the diagnosis. The 
difference in maternal and perinatal outcomes between the AFLP and 
the HELLP syndrome groups was the primary outcome measure of 
this study.

Statistical analysis

 SPSS version 20.0 (SPSS Inc., Armonk, NY, USA) was used for 
statistical analysis. Shapiro Wilk test was used to test the distribu-
tion pattern of the data. Normally distributed data were analyzed with 
parametric tests, whereas data of questionably normal distribution 
were analyzed with non-parametric tests. Continuous variables were 
compared with the independent samples t-test, while Pearson chi-
square test was employed to analyze categorical variables. P < 0.05 
was accepted statistically significant.

Results

 40 (83,3%) subjects had HELLP syndrome and 8 (16,6%) were 
AFLP. The demographic and clinical features of study population are 
presented in table 1.

 In table 2, a comparison between clinic and laboratory findings of 
patients with HELLP syndrome and AFLP is shown. When Hct, Hgb, 
platelet levels, coagulation parameters, INR, fibrinogen, liver en-
zyme, LDH, total and direct bilirubin levels were compared between 
patients with HELLP syndrome and patients with acute fatty liver of 
pregnancy, a significant difference was observed (p < 0.05). AFLP 
group had significantly higher levels regarding… When these two 
groups were compared hemoglobin, hematocrit, platelet, fibrinogen 
levels were significantly lower whereas AST, ALT, LDH, INR lev-
els were significantly higher in AFLP group compared with HELLP 
group. Mean AST level in the HELLP group was 530 ± 101 IU/L and 
was 1699 ± 2031 IU/L in the AFLP group. Mean ALT level in the 
HELLP group was 361 ± 826 IU/L and was 801.7 ± 839 IU/L in AFLP 
group. Fibrinogen and INR levels in the HELLP group were 347.8 ± 
148 mg/dl and 1.09 ± 0.6, respectively. Whereas these levels were 
152.3 ± 116.3 mg/dl for fibrinogen and 2.0 ± 0.8 for INR in AFLP  

group. These findings were consistent with the literature and indicated 
a higher rate of DIC in patients with acute fatty liver of pregnancy.

 In table 3 the differences in treatment modalities applied to each 
group can be seen. When treatment modalities of patients with AFLP 
were compared with patients with HELLP syndrome, the prior group 
received significantly more transfusions (p < 0.05). Furthermore, the 
admission rate of these patients to ICU was also significantly higher 
(p = 0.04). 3 patients died in both groups Calculation of morbidity 
and mortality rates can be seen in table 3. Maternal mortality and ICU 
admission was significantly higher in AFLP than HELLP syndrome 
(p<0.05).

 When factors such as demographic properties, laboratory findings 
and treatment modalities were analyzed using a regression analysis, 
total bilirubin and fibrinogen levels were found to be significantly 
associated with mortality rates. An increase in total bilirubin caused  

Clinical and laboratory findings
HELLP
(n =40)

Acute fatty liver 
of pregnancy 

(n = 8)
p-value

Systolic blood pressure (mmHg ± SD) 157.2 ± 2.1 153.7 ± 28.2 0.2

Diastolic blood pressure (mmHg ± SD) 95.7 ± 9.3 90 ± 1.06 0.1

Hgb (g/dl ± SD) 9.3 ± 2.3 6.3 ± 0.9 <0.001

Hct (% ± SD) 27.9 ± 6.7 18.5 ± 2.7 <0.001

PLT (103/ ml ± SD) 66.2 ± 29 35.3 ± 20.1 0.005

Urea (mg/dl ± SD) 37.1 ± 20.1 41.1 ± 21.7 0.5

Creatinine (mg/dl ± SD) 1.1 ± 0.8 1.5 ± 1 0.1

AST (IU/L ± SD) 530 ± 101 1699 ± 2031 0.006

ALT (IU/L ± SD) 361 ± 826 801.7 ± 839 0.01

LDH (IU/L ± SD) 1101 ± 827 2423 ± 1933 0.01

Total bilirubin (mg/dl ± SD) 1.76 ± 3.2 12.6 ± 3.4 <0.001

Direct bilirubin (mg/dl ± SD) 0.97 ± 2.2 10.3 ± 2.7 <0.001

Indirect bilirubin (mg/dl ± SD) 0.78 ± 1.3 2.2 ± 0.9 <0.001

INR (mean ± SD) 1.09 ± 0.6 2.0 ± 0.8 <0.01

Fibrinogen (mg/dl ± SD) 347.8 ± 148 152.3 ± 116.3 <0.01

Proteinuria n (%) 36 (90%) 7 (87.5%) 0.6

Table 1: Comparison between clinical and laboratory findings of patients 
with HELLP syndrome and acute fatty liver of pregnancy.

HELLP: Hemolysis, Elevated Liver Enzymes, Low Platelet; AST: As-
partate Aminotransferase; ALT: Alanine Aminotransferase; LDH: Lactate 
Dehydrogenase; Hgb: Hemoglobin; Hct: Hematocrit; PLT: Platelet; INR: 
International normalized ratio

Table 2: Comparison of treatment modalities between patients with 
HELLP syndrome and patients with acute fatty liver of pregnancy.

HELLP: Hemolysis, Elevated Liver Enzymes, Low Platelet; ES: Erythro-
cyte Suspension; FFP: Fresh Frozen Plasma; PS: Platelet Suspension; ICU: 
Intensive Care Unit

Treatments
HELLP
(n = 40)

Acute fatty liver of pregnancy
n= 8

p-value

ES transfusion (mean ± SD) 3.2 ± 6.6 5.8 ± 3.2 0.003

FFP transfusion (mean ± SD) 1.9 ± 6.5 7.2 ± 5.4 < 0.001

PS transfusion (mean ± SD) 5.4 ± 10.4 14.1 ± 18 0.003

Hemodialysis, n (%) 4 (10%) 2 (25%) 0.25

Plasmapheresis, n (%) 3 (7.5%) 2 (25%) 0.18

ICU admission, n (%) 26 (65%) 8 (100%) 0.04
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a 1.2 times increase in mortality rates, whereas an increase in fibrino-
gen levels decreased mortality rate with 2%. When Factors affecting 
maternal mortality analyzed OR for bilirubin was 1.28, 95% CI (1.03-
1.58) p=0.02, OR for fibrinogen was 0.98, 95% CI (0.97-1) p=0.04.

Discussion
 AFLP is a rare condition seen 1 in 10,000-20,000 pregnancies. 
HELLP syndrome & AFLP are common causes of maternal and fetal 
morbidity and mortality. However, early detection and treatment of 
these diseases are critical to prevent severe complications resulting 
from these disorders. Management is prompt delivery. The increase 
in mortality and morbidity rates has been attributed to complications 
[5,6]. Complications associated with maternal morbidity include dis-
seminated intravascular coagulopathy, acute renal failure, cerebro-
vascular hemorrhage, postpartum hemorrhage, placental abruption, 
pulmonary edema and acute respiratory distress syndrome. In the 
1980s mortality rate AFLP was reported as 85% Due to early diagno-
sis and treatment, advances in ICU treatments, this rate has dropped 
to 10-15% [7]. AFLP and HELLP syndrome share common clinical, 
laboratory, histological and genetic features, and differential diagno-
sis between them are often difficult [4,8-10]. HELLP syndrome and 
AFLP manifest similar laboratory levels at first, diagnosis of AFLP is 
often delayed until manifestation of life-threatening complications. 
It is usually diagnosed in the second half of pregnancy and can po-
tentially be fatal due to multiple organ failure. Experienced centers 
may differentiate both diseases according to billuribin components, 
coagulation factors or glucose levels. Therefore, a differentiation be-
tween these diseases can be difficult. In the present study, we iden-
tified factors affecting mortality rates. In HELLP group, one patient 
died due to eclampsia followed by respiratory and cardiac arrest, one 
died because of intracranial hemorrhage and in the other one the cause 
of death was the development of DIC. Three patients in AFLP group 
were followed in ICU and died because of multiple organ failure. In 
the latter group, the reason for the severe course of the disease with 
an increase in icterus leading to multiple organ failure. We found that 
outcomes and morbidity and mortality and ICU admission rates were 
much higher in AFLP group.

 Severe preeclampsia, HELLP syndrome and AFLP manifest them-
selves with similar symptoms [7,11-14]. Symptoms such as nausea, 
vomiting, icterus, hypoglycemia and coagulopathy indicating hepatic 
failure are accompanied by high liver enzyme and bilirubin levels 
in laboratory findings of patients with acute fatty liver of pregnancy. 
On the other hand, hypertension and proteinuria are more common in 
patients with HELLP or severe preeclampsia [8,9,15]. The presence 
of multisystem failure including acute renal failure, encephalopathy, 
ARDS, pulmonary edema, pancreatitis or coagulopathy indicates 
acute fatty liver of pregnancy [12]. Pourrat et al., included pre-
eclampsia, HELLP, AFLP, TTP and HUS as differential diagnosis for  

conditions mimicking preeclampsia in their study where they eval-
uated pregnancy associated liver diseases [4]. Preeclampsia can be 
a comorbidity in patients with acute fatty liver of pregnancy, but in 
isolated preeclamptic patients icterus and hypoglycemia are not ex-
pected. In acute fatty liver of pregnancy hypoglycemia, hyperbil-
irubinemia and DIC along with elevated liver enzymes are in the 
foreground. Whereas TTP is associated with low platelet levels and 
central nervous system findings and HUS usually manifests itself with 
high levels of creatinine, renal and liver findings. Compared to these 
conditions preeclampsia has a milder course.

 According to a general consensus perinatal and neonatal morbid-
ity and mortality rates are higher among patients with severe pre-
eclampsia and HELLP syndrome and AFLP. Perinatal mortality rate 
ranges from 7 to 60% in HELLP syndrome [5,16]. Need for mechanic 
ventilation, admission to Neonatal Intensive Care Unit (NICU), low 
APGAR scores and necrotizing enterocolitis rates are significantly 
higher. In our study, we did not see any significant difference between 
the groups in terms of admission to NICU, neonatal morbidity and 
mortality. This was most probably done to the similarity in gestational 
weeks at birth between groups. In studies conducted by, Haddad et al., 
and Abromovici et al., they showed an association between neonatal 
morbidity and mortality and gestational week at birth [14,16]. Ad-
vances in expectant/conservative management, application of steroid 
before birth expectant of patients with HELLP syndrome at weeks of 
gestation less than 28 in some tertiary care centers, in recent years let 
to an improvement in the neonatal outcomes [17,18].

 In this study maternal morbidity rate is calculated 35% in the 
HELLP group and 62% in AFLP group. Patients with AFLP stayed 
longer in ICU compared to the HELLP group. These results were 
consistent with the literature [17,18]. In the HELLP group 6.25% 
had acute renal failure, and 4.16% had placental abruption. In AFLP 
group 25% had DIC, 12.5% had ARDS, 12.5% had intracranial hem-
orrhage and 12.5% had postpartum hemorrhage. With the advances in 
patient care mortality rates of AFLP dropped from 75% to less than 
5% in world [3,4]. In our study, both transfusion rate and length of 
ICU stay were significantly higher in the AFLP group when compared 
to HELLP group. Maternal ICU admission was also different between 
groups which was 65% in HELLP and 100 % in AFLP. Maternal 
mortality rates were also significantly higher in the AFLP group than 
HELLP syndrome (37.5% vs. 7.5%). Fibrinogen and INR levels in the 
HELLP group were 347.8 ± 148 mg/dl and 1.09 ± 0.6, respectively. 
Whereas these levels were 152.3 ± 116.3 mg/dl for fibrinogen and 2.0 
± 0.8 for INR in AFLP group. These findings were consistent with the 
literature and indicated a higher rate of DIC in patients with AFLP. 
When demographic variables, laboratory findings and treatment mo-
dalities affecting maternal mortality were analyzed with logistic re-
gression analysis, a significant effect of total bilirubin and fibrinogen 
levels on maternal mortality was observed. Total bilirubin levels in-
creased maternal mortality rate 1.2-fold whereas an increase in fibrin-
ogen levels decreased mortality rate by 2%. These findings indicate 
that an increase in total bilirubin is an indicator of liver failure and 
low levels of fibrinogen is a parameter of DIC. This is the first study 
identifying factors affecting mortality rates in pregnancy induced hy-
pertensive diseases or liver diseases. On the other hand, Roberts et al. 
showed that the platelet levels is the best marker in detecting maternal 
and perinatal complications associated with hypertensive diseases of 
pregnancy [6]. Although number of AFLP patients is low in our study, 
the results are significant because the incidences of these diseases are 
very low and such a higher numbered studies will be too much time  

Table 3: Comparison of maternal and neonatal mortality and morbidity of 
patients with HELLP syndrome and acute fatty liver of pregnancy.

HELLP: Hemolysis, Elevated Liver Enzymes, Low Platelet

Maternal and neonatal 
outcomes

HELLP
n = 40

Acute fatty liver of pregnancy
n = 8

p-value

ICU admission (day ± SD) 3.6 ± 6.7 7.5 ± 7.3 0.02

Maternal mortality n (%) 3 (7.5%) 3 (37.5%) 0.04

Neonatal morbidity n (%) 24 (60%) 7 (87.5%) 0.23

Neonatal mortality n (%) 15 (37.5%) 1 (12.5%) 0.23
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consuming. This is one of the few studies analyzing these two diseas-
es of pregnancy disorders together and analyzing detailly mortality 
& morbidity factors. Relatively small sample size, single-center set-
ting, retrospective design, and study population consisting of a single 
ethnic group are the main limitations of the present study. Therefore, 
it remains unclear whether our results could be generalized to other 
ethnicities. In order to determine mortality and morbidity associated 
factors a larger patient cohort is required. But so far, these results 
will highlight the literature about the factors in mortality & morbidity 
rates.

Conclusion
 The management HELLP syndrome and AFLP aims to reduce 
maternal and perinatal morbidity and mortality. The differential diag-
nosis carries utmost importance to decrease mortality and morbidity. 
The factors affecting mortality & morbidity rates are identified in this 
study are important to decrease mortality.

Disclosure Statement
The authors declare that they have no conflict of interest.

Funding: None.

Ethics
 This retrospective study organised according to ethical guidelines, 
informed consent was taken from subjects.

References
1. Magann EF, Martin JN Jr (1999) Twelve steps to optimal management of 

HELLP syndrome. Clin Obstet Gynecol 42: 532-550.

2. Sibai BM, Ramadan MK, Usta I, Salama M, Mercer BM, et al. (1993) 
Maternal morbidity and mortality in 442 pregnancies with hemolysis, el-
evated liver enzymes, and low platelets (HELLP syndrome). Am J Obstet 
Gynecol 169: 1000-1006.

3. Minakami H, Morikawa M, Yamada T, Yamada T, Akaishi R, et al. (2014) 
Differentiation of acute fatty liver of pregnancy from syndrome of hemo-
lysis, elevated liver enzymes and low platelet counts. J Obstet Gynaecol 
Res 40: 641-649.

4. Pourrat O, Coudroy R, Pierre F (2015) Differentiation between severe 
HELLP syndrome and thrombotic microangiopathy, thrombotic thrombo-
cytopenic purpura and other imitators. Eur J Obstet Gynecol Reprod Biol 
189: 68-72.

5. Rath W, Faridi A, Dudenhausen JW (2000) HELLP syndrome. J Perinat 
Med 28: 249-260.

6. Roberts WE, Perry KG Jr, Woods JB, Files JC, Blake PG, et al. (1994) The 
intrapartum platelet count in patients with HELLP (hemolysis, elevated 
liver enzymes, and low platelets) syndrome: Is it predictive of later hemor-
rhagic complications? Am J Obstet Gynecol 171: 799-804.

7. Barbosa IR, Silva WB, Cerqueira GS, Novo NF, Almeida FA, et al. (2015) 
Maternal and fetal outcome in women with hypertensive disorders of preg-
nancy: the impact of prenatal care. Ther Adv Cardiovasc Dis 9: 140-146.

8. Martin JN Jr, Rinehart BK, May WL, Magann EF, Terrone DA, et al. 
(1999) The spectrum of severe preeclampsia: Comparative analysis by 
HELLP (hemolysis, elevated liver enzyme levels, and low platelet count) 
syndrome classification. Am J Obstet Gynecol 180: 1373-1384.

9. Audibert F, Friedman SA, Frangieh AY, Sibai BM (1996) Clinical utility 
of strict diagnostic criteria for the HELLP (hemolysis, elevated liver en-
zymes, and low platelets) syndrome. Am J Obstet Gynecol 175: 460-464.

10. Haddad B, Barton JR, Livingston JC, Chahine R, Sibai BM (2000) HELLP 
(hemolysis, elevated liver enzymes, and low platelet count) syndrome ver-
sus severe preeclampsia: onset at < or =28.0 weeks’ gestation. Am J Obstet 
Gynecol 183: 1475-1479.

11. Lam MTC, Dierking E (2017) Intensive Care Unit issues in eclampsia and 
HELLP syndrome. Int J Crit Illn Inj Sci 7: 136-141.

12. Liu J, Ghaziani TT, Wolf JL (2017) Acute Fatty Liver Disease of Pregnan-
cy: Updates in Pathogenesis, Diagnosis, and Management. Am J Gastro-
enterol 112: 838-846.

13. Ananth CV, Lavery JA, Friedman AM, Wapner RJ, Wright JD (2017) 
Serious maternal complications in relation to severe pre-eclampsia: A 
retrospective cohort study of the impact of hospital volume. BJOG 124: 
1246-1253.

14. Haddad B, Sibai BM (2005) Expectant management of severe preeclamp-
sia: Proper candidates and pregnancy outcome. Clin Obstet Gynecol 48: 
430-440.

15. Moussa H, Arian, S, Sibai B (2014) Management of hypertensive disorders 
in pregnancy. Womens Health (Lond) 10: 385-404.

16. Abramovici D, Friedman SA, Mercer BM, Audibert F, Kao L, et al. (1999) 
Neonatal outcome in severe preeclampsia at 24 to 36 weeks’ gestation: 
Does the HELLP (hemolysis, elevated liver enzymes, and low platelet 
count) syndrome matter? Am J Obstet Gynecol 180: 221-225.

17. Bombrys AE, Barton JR, Habli M, Sibai BM (2009) Expectant manage-
ment of severe preeclampsia at 27(0/7) to 33(6/7) weeks’ gestation: Mater-
nal and perinatal outcomes according to gestational age by weeks at onset 
of expectant management. Am J Perinatol 26: 441-446.

18. Raval DS, Co S, Reid MA, Pildes R (1997) Maternal and neonatal out-
come of pregnancies complicated with maternal HELLP syndrome. J Peri-
natol 17: 266-269.

https://doi.org/10.24966/RMGO-2574/100076
https://pubmed.ncbi.nlm.nih.gov/10451769/
https://pubmed.ncbi.nlm.nih.gov/10451769/
https://pubmed.ncbi.nlm.nih.gov/24428400/
https://pubmed.ncbi.nlm.nih.gov/24428400/
https://pubmed.ncbi.nlm.nih.gov/24428400/
https://pubmed.ncbi.nlm.nih.gov/24428400/
https://pubmed.ncbi.nlm.nih.gov/25879992/
https://pubmed.ncbi.nlm.nih.gov/25879992/
https://pubmed.ncbi.nlm.nih.gov/25879992/
https://pubmed.ncbi.nlm.nih.gov/25879992/
https://pubmed.ncbi.nlm.nih.gov/11031696/
https://pubmed.ncbi.nlm.nih.gov/11031696/
https://pubmed.ncbi.nlm.nih.gov/26220808/
https://pubmed.ncbi.nlm.nih.gov/26220808/
https://pubmed.ncbi.nlm.nih.gov/26220808/
https://pubmed.ncbi.nlm.nih.gov/10368474/
https://pubmed.ncbi.nlm.nih.gov/10368474/
https://pubmed.ncbi.nlm.nih.gov/10368474/
https://pubmed.ncbi.nlm.nih.gov/10368474/
https://pubmed.ncbi.nlm.nih.gov/8765269/
https://pubmed.ncbi.nlm.nih.gov/8765269/
https://pubmed.ncbi.nlm.nih.gov/8765269/
https://pubmed.ncbi.nlm.nih.gov/11120513/
https://pubmed.ncbi.nlm.nih.gov/11120513/
https://pubmed.ncbi.nlm.nih.gov/11120513/
https://pubmed.ncbi.nlm.nih.gov/11120513/
https://pubmed.ncbi.nlm.nih.gov/28971026/
https://pubmed.ncbi.nlm.nih.gov/28971026/
https://pubmed.ncbi.nlm.nih.gov/28291236/
https://pubmed.ncbi.nlm.nih.gov/28291236/
https://pubmed.ncbi.nlm.nih.gov/28291236/
https://pubmed.ncbi.nlm.nih.gov/27770512/
https://pubmed.ncbi.nlm.nih.gov/27770512/
https://pubmed.ncbi.nlm.nih.gov/27770512/
https://pubmed.ncbi.nlm.nih.gov/27770512/
https://pubmed.ncbi.nlm.nih.gov/15805800/
https://pubmed.ncbi.nlm.nih.gov/15805800/
https://pubmed.ncbi.nlm.nih.gov/15805800/
https://pubmed.ncbi.nlm.nih.gov/25259900/
https://pubmed.ncbi.nlm.nih.gov/25259900/
https://pubmed.ncbi.nlm.nih.gov/9914607/
https://pubmed.ncbi.nlm.nih.gov/9914607/
https://pubmed.ncbi.nlm.nih.gov/9914607/
https://pubmed.ncbi.nlm.nih.gov/9914607/
https://pubmed.ncbi.nlm.nih.gov/19288398/
https://pubmed.ncbi.nlm.nih.gov/19288398/
https://pubmed.ncbi.nlm.nih.gov/19288398/
https://pubmed.ncbi.nlm.nih.gov/19288398/


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

