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Background & Objective: The objective of this study was to determine the 

association between the maternal serum concentration of PAPP-A and free B-HCG at 

11-13(+6) weeks and the uterine artery pulsatility index (PI) at 30-34 weeks with the 

prediction of preeclampsia. 

Materials & Methods: This cohort study was performed on 882 women with singleton 

pregnancies from March 2018 to November 2020 at the university hospital (referred 

center) in Ahvaz/Khuzestan. Maternal serum PAPP-A and free B-HCG at 11-13(+6) 

weeks and uterine artery PI at 30-34 weeks were measured and compared between 

women with and without PE. MOM PAPP-A<0.4, MOM-free B-HCG>3, and uterine 

artery pulsatility index >1 (>95%) were considered abnormal. Then The effect of each 

of the indicators on preeclampsia was determined by overlaying the layers and 

performing logical calculations in ARC GIS software. The distribution of PE in 

different cities of Khuzestan province was investigated. 

Results: The mean MOM PAPP-A was significantly lower (1.05 vs. 1.21 P=0.03), and 

uterine artery PI was significantly upper (0.93 vs. 0.88 P<0.01) in preeclamptic women 

compared to women without PE. No significant differences were observed in the mean 

MOM-free B-HCG between women with and without PE (1.33 vs. 1.2 P=0.667). The 

highest percentage of PE was in two regions of Ahvaz (80%), but concerning women 

referred from different cities was in Andimeshk (75%).  

Conclusion: A low level of maternal serum PAPP-A and increased uterine artery PI 

promoted the chance of developing PE. The highest prevalence of PE was in two 

regions of the center of Khuzestan province, and the most preferred due to PE in 

different cities was in Andimeshk. 
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Introduction

The preeclampsia (PE) syndrome is the most 

dangerous in pregnancy, either alone or superimposed 

on chronic hypertension (1, 2). In angiogenesis, human 

chorionic gonadotropin (HCG) is one of the most 

effective hormones (3). Placental dysfunction may lead 

to pregnancy problems like intrauterine growth 

restriction (IUGR) or PE (4). It can also be caused by 

the increase in HCG (5). The peptidase enzyme 

secreted by placental trophoblastic cells is Pregnancy-

associated plasma protein-A (PAPP-A) (6). 

 A decrease in PAPP-A predicts outcomes and 

pregnancy complications, and PE has been shown in 

studies (7). Evaluation of uterine artery pulsatility 

index is another test that has been suggested as a 

screening for pregnant women (8). The uterine artery 

blood flow increases uterine artery PI, increasing the 

risk of PE and representing the maternal hemodynamic 

status (9). In addition, numerous pieces of literature 

have proved that the presence of an early diastolic 

notch in the waveform can be related to adverse 

outcomes (10, 11).  

Serum hormone levels of free B-HCG and PAPP-A 

are measured at the first-trimester screening in 

pregnant women (12, 13). Several studies emphasized 

the effectiveness of two biochemical indices in 

predicting the occurrence of PE (14, 15). Also, a 

relation can be seen between the increase of uterine 

artery PI with the risk of PE (16, 17). The evaluation of 
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the predictive value of the level of biochemical indices 

and uterine artery Doppler in the occurrence of PE 

among Iranian women and the distribution of PE in 

different cities of the Khuzestan province using ARC 

GIS was decided. 

 

Methods 

This cohort study was performed on 882 women with 

singleton pregnancies in Ahvaz from March 2018 to 

November 2020. The samples related to the mother's 

serum for PAPP-A and free B-HCG were taken at 11-

13 weak (+ 6 days) of gestational age, and the findings 

were translated as multiples of the median (MOM) 

through employing fetal medicine foundation software. 

Uterine artery PI at 30-34 weeks was measured in 

singleton pregnant women. In addition to the uterine 

artery Doppler, an early diastolic notch was evaluated 

in pregnant women. The inclusion criteria included 

singleton pregnancy, no fetal abnormality, no drug use, 

and no history of disease that affects pregnancy, such 

as APS or SLE. The demographic characteristics of 

pregnant women (age, gravida, para, history of 

abortion, history of DM and HTN, BMI) were recorded 

in the information forms. In this research, PE can be 

described as Increased BP in the gestational period 

after twenty weeks of gestation ≥140/90 mmHg on 2 

measurements 6 h apart and proteinuria 300 mg in 24h) 

(or ≥ 1 protein on dipstick analysis) or SBP ≥160 mm 

Hg or DBP ≥110 mm Hg on 1 occasion  (18). The mean 

of MOM PAPP-A, MOM-free B-HCG, and uterine 

artery PI was compared in women who have PE plus 

without PE. 

The SPSS software (version 16, SPSS, Inc, Chicago, 

IL, USA( was employed for statistical analysis. To 

determine the relationship between the levels of free B-

HCG, PAPP-A biomarker indices, uterine artery PI in 

PE, independent samples t-test and Chi-Square test 

were used.  

 Also, using ARC GIS software (version 10.7) the 

required types of files were digitized 

And required Shape-files (such as patient-shape-file) 

with their descriptive information were created. Then, 

Raster files (with standard pixel size and high 

accuracy) were created for each of the studied 

indicators. For the production of some layers, internal 

components (Analyst tools) in GIS software, as well as 

interpolation methods (such as IDW, etc.), were used.  

The effect of each of the indicators on the 

preeclampsia was determined by Overlaying the layers 

and performing logical calculations in ARC GIS 

software, 

Also, using this software, the spatial distribution and 

frequency of PE in the province, city, and region were 

determined. This method determines the treatment 

priorities in each region,  the necessary warnings, and 

actions for the awareness of health care managers. 

 

Results 

135 (15.3%) women had developed preeclampsia, 

and 747 (84.6%) women were without preeclampsia 

out of the 882 females that were part of this study. No 

substantial differences were seen in the number of 

pregnancies amongst the preeclampsia and those 

without preeclampsia groups, age, and BMI. The other 

demographic and obstetric features between the 2 

groups are listed (Table 1). 

The mean of MOM PAPP-A in the PE group was 

equal to 1.05±0.048 and in the non-PE group was 

equivalent to 1.21±0.026. The mean of MOM-free B-

HCG in the PE group was equivalent to 1.33±0.065 and 

in the non-PE group was equivalent to 1.2±0.026. The 

mean uterine artery PI of pregnant women without PE 

was 0.88±0.11, and that in women with PE was 

0.93±0.02. 

Lower serum PAPP-A (P= 0.03) and increased 

uterine artery PI (P<0.01) had a significant relation 

with developing PE, but serum-free B-HCG hadn't 

significantly relation with developing PE (P=0.66). 

The Eleventh percent of pregnant women with PE 

(vs. 2% without PE) had bilateral uterine artery nothing 

(P=0.00), and 48% (vs. 2% without PE) of them had 

unilateral uterine artery nothing (P=0.00). Also, 

10.37% of PE women had increased uterine artery PI, 

decreased PAPP-A, and uterine artery notch. 

 

 

Table 1. Comparison of maternal obstetric and demographic features of the group with PE and the group without PE 

p value 
Groups 

Variables 
with PE (n:135) without PE (n:745) 

0.918 31.222 ± 0.42 31.071 ± 0.17 Mothers age (year) (Mean ± SD) 

0.844 27.963 ± 0.39 26.558 ± 0.16 BMI (Mean ± SD) 

0.042 2.162 ± 0.47 2.022 ± 0.08 number of pregnancies (Mean ± SD) 

0.188 2.022 ± 0.86 1.753 ± 0.03 number of deliveries (Mean ± SD) 

0.023 53 (39%) 283 (38%) History of overt DM 

0.00 14 (10.29%) 16 (2%) Gestational diabetes 
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p value 
Groups 

Variables 
with PE (n:135) without PE (n:745) 

0.04 49 (36%) 5 (67%) Chronic hypertension 

0.055 38 (28%) 202 (27%) Abortion history 

0.04 30 (22%) 3 (0.4%) Gestational hypertention 

0.00 65 (48%) 42 (5.6%) Unilateral uterine artery notch 

0.00 15 (11%) 15 ( 2%) Bilateral uterine artery notch 

 

The distribution of those females with PE plus non-

PE in different cities of the Khuzestan province was 

investigated using ARC GIS (Figure 1). It showed that 

the highest percentage of PE among the cities of 

Khuzestan of the total population was in Ahvaz (80%) 

(Figure 2). Regarding people who were referred from 

different cities, the highest percentage of PE was in 

Andimeshk (75%) (Figure 3). Due to the prevalence of 

PE in Ahvaz, most cases of PE were in regions 2 (30%) 

and 6 (28%), which included North and South Kamplo, 

Alavi, Salim Abad, and Sayahi (Figure 4) 

 

 

                                                Figure 1. Distribution of total patients in Khuzestan province. 

 

 

                         Figure 2. Number of PE among the cities of Khuzestan province about the total population 
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Figure 3. Percentage of PE among the cities of Khuzestan province concerning people referred from different cities 

 

 

                                               Figure 4. Distribution of PE in regions of Ahvaz city 

 

Overlaying the layers and performing logical 

calculations in ARC GIS software showed that the 

increase of uterine artery PI, the decrease of PAPP-A, 

and uterine artery notching are shown to be associated 

with possibilities PE. There was no relationship 

between free B-HCG and PE. However, data analysis 

in SPSS software showed similar results. Still, it is 

impossible to display the spatial distribution of patients 

and identify the affected cities with PE and the 

frequency of patients.  Therefore, preventive actions 

can not be prioritized based on location. 

 

Discussion 

This cohort study was done among 882 singleton 

pregnant women in Khuzestan/Iran to evaluate the 

association between uterine artery PI together free B-

HCG and PAPP-A with PE. The result of the present 

research revealed that decreased amount of PAPP-A, 

an increase of uterine artery PI together with a notch of 

the uterine artery were significantly related to PE but 

levels of free B_HCG had no significant relation with 

PE. The center of Khuzestan province and especially in 

two regions had the highest prevalence of PE. This 

distribution may be because of nutritional, racial, and 

socio-economic, differences. The most refer due to PE 

in different cities was in Andimeshk and it seems to 

need more information and education about PE and 

disease diagnosis in health centers and maternity care 

centers in Andimeshk city. 

   Adekanmi et al. showed that the mean uterine 

artery PI of those females with PE (median = 1.38, SD 

= 0.67) was definitely higher than the mean uterine 

artery PI of those females without established PE 

(median = 0.75, SD = 0.28) (P<0.001), which was 

compatible with our study. Also, they found that the 

mean umbilical PI of pregnant women who do not have 

preeclampsia (median = 0.88, SD = 0.20) was lesser as 

compared to the mean umbilical PI of women with 

preeclampsia (median = 1.14, SD = 0.48) (P=0.001) 

(19). 

    Compatible with our study, Khanam et al. (2021) 

showed that The best test for predicting preeclampsia 

and gestational hypertension was uterine artery PI with 

ROC AUC (± standard error) = 0.934 ± 0.028, P< 
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0.0001. They combined uterine artery PI with PAPP-A 

and free B-HCG to predict PE. They found that uterine 

artery PI (95th percentile) along with PAPP-A at a 

cutoff value of ≤ 0.27 with a sensitivity and specificity 

of 44% and 100% had an association with PE, but with 

free B-HCG at a cutoff value of ≤ 0.5 did not reveal the 

sensitivity related to identifying preeclampsia but had 

hundred percent specificity (20). Moreover, Obican et 

al. revealed that unusual uterine artery doppler indices 

in the final 3 months of pregnancy, especially left 

uterine artery notching and pulsatile index (PI) greater 

than 95th percentile, were considerably interrelated 

with SGA, RR 1.76 (1.03–3.04) and PE, RR 2.53 

(1.47–4.37). The mean uterine artery PI greater than the 

95th percentile consists of a better sensitivity for SGA 

and left uterine artery notching, and uterine artery PI 

>95th percentile had a predictive value for PE (21). 

Liu et al. found that in pregnant women with PE, the 

serum level of free B-HCG was higher than normal 

pregnant women, which was Contrary to our study. 

They also revealed in the study that the serum level of 

free B-HCG in Caucasians and Asians with PE was 

higher than in the other ethnicity (22). 

    Similar to our study, Belovic et al. reported that 

serum levels of PAPP-A in the initial 3 months of the 

pregnancy positively correlated to the occurrence of 

both early and late gestational hypertension (p=0.016). 

Also, they found in PE women, most changes in serum 

levels occur for B-HCG (Contrary to our study), PAPP-

A, AFP, Estriol, and Inhibin (15–17w) (23). 

Analogous to this literature, Honarjoo et al. showed 

that the lesser level of PAPP-A was associated with 

possibilities of preeclampsia (P=0.006). In contrast 

with our study, the higher levels of free B-HCG were 

related to the chance of developing PE (P=0.001). They 

concluded that MOM PAPP-A < 0.4 and MOM-free B-

HCG > 3 cause a higher possibility of developing PE 

(13). 

The strength related to this literature was to assess 

the prediction of PE based on the initial 3 months of 

pregnancy screening and uterine artery Doppler at 30-

34 weeks of pregnancy with the ARC GIS software. 

The limitation of this study was that the research was 

performed in one province of the country, and it should 

be done in several centers. 

 

Conclusion 

Uterine artery PI>95% at 30-34 weeks and lower 

maternal serum PAPP-A at 11-13(+6) weeks was 

correlated with PE. Therefore, the uterine artery PI and 

serum level of PAPP-A can be reflected as one of the 

methods for ruling out PE; but serum-free B-HCG does 

not help predict PE. The highest prevalence of PE was 

in the center of Khuzestan province, especially in two 

regions where the most preeclamptic women referred 

from different cities was in Andimeshk.  

 

Acknowledgments 

We appreciate all the patients who participate in our 

study. 

 

Conflict of Interest 

The author declared no conflict of interests. 

 

References 

 

1. Kametas NA, Nzelu D, Nicolaides KH. Chronic 

hypertension and superimposed preeclampsia: 

screening and diagnosis. Am J Obstet Gynecol. 

2022;226(2S):S1182-S95. 

2. Lai J, Syngelaki A, Nicolaides KH, von Dadelszen 

P, Magee LA. Impact of new definitions of 

preeclampsia at term on identification of adverse 

maternal and perinatal outcomes. Am J Obstet 

Gynecol. 2021;224(5):518.e1-.e11. 

3. Borisova MA, Moiseenko DY, Smirnova OV. 

Human Chorionic Gonadotropin: Unknown about 

Known. Fiziol Cheloveka. 2017;43(1):97-110. 

[DOI:10.1134/S0362119716060050] [PMID] 

4. Malhotra A, Allison BJ, Castillo-Melendez M, 

Jenkin G, Polglase GR, Miller SL. Neonatal 

Morbidities of Fetal Growth Restriction: 

Pathophysiology and Impact. Front Endocrinol. 

2019;10:55. [DOI:10.3389/fendo.2019.00055]  

[PMID] [PMCID] 

5. Bolin M, Akerud H, Cnattingius S, Stephansson O, 

Wikstrom AK. Hyperemesis gravidarum and risks 

of placental dysfunction disorders: a population-

based cohort study. BJOG. 2013;120(5):541-7. 

[DOI:10.1111/1471-0528.12132] [PMID]  

[PMCID] 

6. Sun IY, Overgaard MT, Oxvig C, Giudice LC. 

Pregnancy-associated plasma protein A proteoly-

tic activity is associated with the human placental 

trophoblast cell membrane. J Clin Endocrinol 

Metab. 2002;87(11):5235-40.  

[DOI:10.1210/jc.2002-020561] [PMID] 

7. Kalousova M, Muravska A, Zima T. Pregnancy-

associated plasma protein A (PAPP-A) and 

preeclampsia. Adv Clin Chem. 2014;63:169-209. 

[DOI:10.1016/B978-0-12-800094-6.00005-4] 

[PMID] 

8. Taylor TJ, Quinton AE, de Vries BS, Hyett JA. 

Uterine Artery Pulsatility Index Assessment at 

<11 Weeks' Gestation: A Prospective Study. Fetal 

https://doi.org/10.1134/S0362119716060050
https://www.ncbi.nlm.nih.gov/pubmed/29509368
https://doi.org/10.3389/fendo.2019.00055
https://www.ncbi.nlm.nih.gov/pubmed/30792696
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6374308
https://doi.org/10.1111/1471-0528.12132
https://www.ncbi.nlm.nih.gov/pubmed/23360164
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3613752
https://doi.org/10.1210/jc.2002-020561
https://www.ncbi.nlm.nih.gov/pubmed/12414897
https://doi.org/10.1016/B978-0-12-800094-6.00005-4
https://www.ncbi.nlm.nih.gov/pubmed/24783354


553 Prediction of Preeclampsia by ARC GIS Software 

      Volume 7, November – December 2022       Journal of Obstetrics, Gynecology and Cancer Research 

Diagn Ther. 2020;47(2):129-37.  

[DOI:10.1159/000500776] [PMID] 

9. Gomez O, Martinez JM, Figueras F, Del Rio M, 

Borobio V, Puerto B, et al. Uterine artery Doppler 

at 11-14 weeks of gestation to screen for 

hypertensive disorders and associated 

complications in an unselected population. 

Ultrasound Obstet Gynecol. 2005;26(5):490-4. 

[DOI:10.1002/uog.1976] [PMID] 

10. Myatt L, Clifton RG, Roberts JM, Spong CY, 

Hauth JC, Varner MW, et al. The utility of uterine 

artery Doppler velocimetry in prediction of 

preeclampsia in a low-risk population. Obstet 

Gynecol. 2012;120(4):815-22. [DOI:10.1097/A-

OG.0b013e31826af7fb] [PMID] [PMCID] 

11. Awan F, Ullah H, Ahmad M. Role Of Uterine 

Artery Doppler Ultrasound In Predicting 

Preeclampsia In Primigravida. Pak Armed Forces 

Med J. 2016;66(6):886-90. 

12. Shiefa S, Amargandhi M, Bhupendra J, Moulali S, 

Kristine T. First Trimester Maternal Serum 

Screening Using Biochemical Markers PAPP-A 

and Free beta-hCG for Down Syndrome, Patau 

Syndrome and Edward Syndrome. Indian J Clin 

Biochem. 2013;28(1):3-12. [DOI:10.1007/s12-

291-012-0269-9] [PMID] [PMCID] 

13. Honarjoo M, Kohan S, Zarean E, Tarrahi MJ. 

Assessment of β-human-derived chorionic 

gonadotrophic hormone (βhCG) and pregnancy-

associated plasma protein A (PAPP-A) levels as 

predictive factors of preeclampsia in the first 

trimester among Iranian women: a cohort study. 

BMC Pregnancy Childbirth. 2019;19(1):1-5.  

[DOI:10.1186/s12884-019-2526-x] [PMID]  

[PMCID] 

14. Asiltas B, Surmen-Gur E, Uncu G. Prediction of 

first-trimester preeclampsia: Relevance of the 

oxidative stress marker MDA in a combination 

model with PP-13, PAPP-A and beta-HCG. 

Pathophysiology. 2018;25(2):131-5.  

[DOI:10.1016/j.pathophys.2018.02.006] [PMID] 

15. Kapustin RV, Kascheeva TK, Alekseenkova EN, 

Shelaeva EV. Are the first-trimester levels of 

PAPP-A and fb-hCG predictors for obstetrical 

complications in diabetic pregnancy? J Matern 

Fetal Neonatal Med. 2022;35(6):1113-9.  

[DOI:10.1080/14767058.2020.1743658] [PMID] 

16. Rashid M, Kari M, Rashid R, Rana M, Amjad A, 

Hafeez M. Uterine artery doppler indices as 

predictive measures for the pre-eclampsia and 

intrauterine growth restriction. Biol Clini Scienc 

Res J. 2020;2020(1):e023. 

17. Tianthong W, Phupong V. Serum hypoxia-

inducible factor-1α and uterine artery Doppler 

ultrasound during the first trimester for prediction 

of preeclampsia. Scientific Reports. 2021;11(1):1-

7. [DOI:10.1038/s41598-021-86073-w] [PMID] 

[PMCID] 

18. Yu N, Cui H, Chen X, Chang Y. First trimester 

maternal serum analytes and second trimester 

uterine artery Doppler in the prediction of 

preeclampsia and fetal growth restriction. Taiwan 

J Obstet Gynecol. 2017;56(3):358-61.  

[DOI:10.1016/j.tjog.2017.01.009] [PMID] 

19. Adekanmi AJ, Roberts A, Akinmoladun JA, 

Adeyinka AO. Uterine and umbilical artery 

doppler in women with pre-eclampsia and their 

pregnancy outcomes. Niger Postgrad Med J. 2019; 

26(2):106-12. [DOI:10.4103/npmj.npmj_161_18] 

[PMID] 

20. Pilalis A, Souka AP, Antsaklis P, Daskalakis G, 

Papantoniou N, Mesogitis S, et al. Screening for 

pre-eclampsia and fetal growth restriction by 

uterine artery Doppler and PAPP-A at 11-14 

weeks' gestation. Ultrasound Obstet Gynecol. 

2007;29(2):135-40. [DOI:10.1002/uog.3881]  

[PMID] 

21. Obican SG, Odibo L, Tuuli MG, Rodriguez A, 

Odibo AO. Third trimester uterine artery Doppler 

indices as predictors of preeclampsia and neonatal 

small for gestational age. J Matern Fetal Neonatal 

Med. 2020;33(20):3484-9.  

[DOI:10.1080/14767058.2019.1575804] [PMID] 

22. Liu HQ, Wang YH, Wang LL, Hao M. Predictive 

Value of Free beta-hCG Multiple of the Median 

for Women with Preeclampsia. Gynecol Obstet 

Invest. 2015. [DOI:10.1159/000433434] [PMID] 

23. Alsaadi J, Al-Okaily B, HAJ A-s. Comparative 

effect of anti-inhibin and eCG-hCG 

supplementation on reproductive hormonal profile 

in virgin cycling female rats. Al-Qadisiyah J Pure 

Scienc. 2018;23(2):1-8. 

 
How to Cite This Article:  

Nikbakht R, Mohammad Jafari R, Barati M, Jafari Nezhad M, Shamsaei M. Prediction of Prevalence Preeclamptic 

Women by the Screening of First-Trimester Biochemical Indices (PAPP-A & Free B-HCG) and Third-Trimester 

Uterine Artery Doppler using ARC GIS in Khuzestan Province/Iran. J Obstet Gynecol Cancer Res. 2022; 7(6):548-

53. 

Download citation:  

BibTeX | RIS | EndNote | Medlars | ProCite | Reference Manager | RefWorks 

 

https://doi.org/10.1159/000500776
https://www.ncbi.nlm.nih.gov/pubmed/31280268
https://doi.org/10.1002/uog.1976
https://www.ncbi.nlm.nih.gov/pubmed/16184511
https://doi.org/10.1097/AOG.0b013e31826af7fb
https://doi.org/10.1097/AOG.0b013e31826af7fb
https://www.ncbi.nlm.nih.gov/pubmed/22996099
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3449210
https://doi.org/10.1007/s12291-012-0269-9
https://doi.org/10.1007/s12291-012-0269-9
https://www.ncbi.nlm.nih.gov/pubmed/24381414
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547446
https://doi.org/10.1186/s12884-019-2526-x
https://www.ncbi.nlm.nih.gov/pubmed/31801467
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6894335
https://doi.org/10.1016/j.pathophys.2018.02.006
https://www.ncbi.nlm.nih.gov/pubmed/29510888
https://doi.org/10.1080/14767058.2020.1743658
https://www.ncbi.nlm.nih.gov/pubmed/32228094
https://doi.org/10.1038/s41598-021-86073-w
https://www.ncbi.nlm.nih.gov/pubmed/33758274
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7988168
https://doi.org/10.1016/j.tjog.2017.01.009
https://www.ncbi.nlm.nih.gov/pubmed/28600048
https://doi.org/10.4103/npmj.npmj_161_18
https://www.ncbi.nlm.nih.gov/pubmed/31187750
https://doi.org/10.1002/uog.3881
https://www.ncbi.nlm.nih.gov/pubmed/17221926
https://doi.org/10.1080/14767058.2019.1575804
https://www.ncbi.nlm.nih.gov/pubmed/30760063
https://doi.org/10.1159/000433434
https://www.ncbi.nlm.nih.gov/pubmed/26337242
https://jogcr.com/web2export.php?a_code=A-10-375-1&sid=1&slc_lang=en&type=BibTeX
https://jogcr.com/web2export.php?a_code=A-10-375-1&sid=1&slc_lang=en&type=ris
https://jogcr.com/web2export.php?a_code=A-10-375-1&sid=1&slc_lang=en&type=EndNote
https://jogcr.com/web2export.php?a_code=A-10-375-1&sid=1&slc_lang=en&type=Medlars
https://jogcr.com/web2export.php?a_code=A-10-375-1&sid=1&slc_lang=en&type=ProCite
https://jogcr.com/web2export.php?a_code=A-10-375-1&sid=1&slc_lang=en&type=Reference_Manager
https://jogcr.com/web2export.php?a_code=A-10-375-1&sid=1&slc_lang=en&type=RefWorks

	ABSTRACT
	Introduction
	Methods
	Results
	tab1
	fig1
	fig2
	fig3
	fig4
	Discussion
	tab6
	Acknowledgments
	ConflictofInterest

