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INTRODUCTIONPreeclampsia is still one of the major complicationsduring pregnancy, delivery and post-partumperiod. Preeclampsia, one of the causes of deathother than bleeding and infection.1 The effect canlead to the disruption of maternal and fetal well-being. Despite considerable progress in the field ofobstetrics and perinatology services for antenataland neonatal care, but nonetheless, preeclampsiaremains one of the most common causes ofmaternal and perinatal morbidity and mortality.2Every year nearly 40.000 women, especially indeveloping countries die from preeclampsia oreclampsia. Preeclampsia or eclampsia are thesecond leading cause of maternal death in Pakistan.

The prevalence of preeclampsia ranges between7%-10% of all pregnancies. In the United States,the incidence was 23.6 cases/1000 pregnancies.Whereas in the UK the incidence of severe pre-eclampsia ranges from 5/1000 pregnant womenand 5/10,000 pregnant women in eclampsia. Andthe incidence of preeclampsia tends to increasefrom year to years.3 In Indonesia, this disorder isstill the top three highest contributors to maternalmortality after bleeding and infection, with inci-dence rates varying between 2.1 to 8.5%. Thepathogenesis of preeclampsia until now remainsunclear. Preeclampsia is a disorder characterisedby hypertension and proteinuria occurred > 20weeks of gestation. Around the world, about 2-3%

Abstract

Objective: To determine the ratio of 25-hydroxyvitamin D levels innormotensive pregnancy and severe preeclampsia.
Methods: This study was an analytic cross-sectional study witht-test. The subject of this study consists of 17 samples normotensivepregnancy and 17 samples severe preeclampsia. This study wasconducted and evaluated from August 2016 until December 2016 atDepartment of Obstetrics and Gynecology Faculty of MedicineUniversitas Sam Ratulangi Prof. Dr. R.D. Kandou Hospital Manadoand satellite hospital in Manado. Samples were taken from serumas much as 5 ccs and were analyzed using CLIA at Prodia clinicallaboratory. Data were analyzed with SPSS version 20.0.
Results: By using the t- test, there were significant differences in25-hydroxyvitamin D levels between normotensive pregnancygroup (24.771  6.9567ng/ml) and severe preeclamptic group(17.712  3.7513ng/ml), p = 0.001.
Conclusion: Levels of 25-hydroxyvitamin D in normotensive preg-nancy significantly higher compared to severe preeclampsia so it canbe concluded that the levels of 25-hydroxyvitamin D were associ-ated with preeclampsia.[Indones J Obstet Gynecol 2018; 6-2: 78-83]
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Abstrak

Tujuan: Mengetahui perbandingan kadar 25-hydroxyvitamin D padakehamilan normotensif dan preeklamsia berat.
Metode: Penelitian ini merupakan suatu penelitian potong lintangbersifat analitik dengan uji t terhadap subjek yang terdiri atas 17 sam-pel normotensi dan 17 sampel preeklamsia berat. Penelitian dilak-sanakan dan dievaluasi sejak bulan Agustus 2016 sampai Desember2016 di Departemen Obstetri dan Ginekologi Fakultas KedokteranUniversitas Sam Ratulangi / RSUP Prof. Dr. R.D. Kandou Manado danrumah sakit jejaring di Manado. Sampel diambil dari serum sebanyak5 cc dan dikirim ke Laboratorium klinik Prodia untuk diproses denganmetode CLIA. Data dianalisis dengan SPSS versi 20.0
Hasil: Dengan menggunakan uji t, didapatkan perbedaan bermaknakadar 25-hydroxyvitamin D pada kelompok normotensif (24,771 6,9567) dan kelompok preeklamsia (17,712   3,7513), p= 0.001.
Kesimpulan: Kadar 25-hydroxyvitamin D pada kehamilan dengannormotensif lebih tinggi secara bermakna dibandingkan denganpreeklamsia berat sehingga dapat disimpulkan bahwa kadar25-hydroxyvitamin D berhubungan dengan kejadian preeklamsia.[Maj Obstet Ginekol Indones 2018; 6-2: 78-83]
Kata kunci: 25-hydroxyvitamin D, normotensif, preeklamsia

Correspondence: Meynita Palinoan. meynitapalinoan@yahoo.co.id

Indones J78  Palinoan et al Obstet Gynecol



of all pregnant women can develop preeclampsia.This condition is a major cause of maternal andperinatal morbidity and mortality.3,4Vitamin D plays an important role in calciummetabolism, immune system, proliferation andcell differentiation, the process of infection andcancer.5,6 Within the last ten years, research onvitamin D prove that vitamin D effects on concep-tion, pregnancy and health neonatal.7 Vitamin D(cholecalciferol) formed by the skin during expo-sure to sunlight (ultraviolet radiation), and alsoabsorbed from food. Absorption of cholecalciferolconverted in the liver to 25(OH) cholecalciferol or25- hydroxyvitamin D (25(OH)D), and then by1-hydroxylation in the kidney to 1,25 hydroxy-lase dihydroxycholecalciferol or 1,25(OH)2D3,most forms active group vitamin D.Vitamin D receptors are also present in theplacenta. Levels of 1,25(OH)2D3 increases duringpregnancy through increased 1-hydroxylase. Thediscovery of the levels of 25(OH)D in maternal andumbilical cord serum proved that the developmentof the placenta and fetus are directly related tovitamin D intake and sun exposure.8 Levels of25(OH)D were lower in the first trimester associ-ated with the incidence of preeclampsia.9 Intake ofvitamin D during early life is required so that therisk of preeclampsia can be reduced up to 50%pregnancy.10Magnus (2001) observed that the incidence ofpreeclampsia-related with seasons. The incidenceof preeclampsia is reduced in summer with highsun exposure.11 Vitamin D deficiency (levels of25(OH)D <17.5 nmol/l) and insufficiency (levelsof 25(OH)D <50nmol/l) was found in tropicalcountries, for example, India and Bangladesh withhigh sun exposure.12 Green (2008) investigated thelevels of 25(OH)D in reproductive age women inJakarta and Kuala Lumpur, and it showed that60% reproductive-aged women have vitamin Dinsufficiency.Deficiency of vitamin D (25(OH)D) causesendothelial dysfunction through the molecularmechanism. Endothelial dysfunction that occurs inpreeclampsia begins with exposure of the endo-thelial cell membrane by mediators released as aresult of placental ischemia and hypoxia, amongthe products of lipid peroxidation, resulting indamage of the cell membrane. Disruption of cellmembranes earlier can disturb endothelialfunction, and even cause damage to the entire

structure of endothelial cells. As a result of damageto endothelial cells, the endothelial function as amechanical barrier endothelial lost so that leakagethat causes extravasation of fluid into the extra-vascular intra, in addition to producing endothelialfunction and NO PGI2 also decreased, resulting invasoconstriction and increased blood pressure.13-15In addition to the endothelial damage also causesmany other disorders, such as, decreased produc-tion of prostacyclin, platelet aggregation in areasof damaged endothelium which will also producethromboxane A2. The typical changes in theglomerular capillaries form of glomerular endo-theliosis, increased capillary permeability, in-creased coagulation factors.There also are found vitamin D (25(OH)D) effecton trophoblast invasion and angiogenesis whenimplantation process, so this is an important factorin the pathophysiology preeclampsia.5 Many otherstudies that try to prove the pathogenesis ofpreeclampsia associated with defence vitamin D,for example regarding the response, oxidativestress and angiogenesis.13-15
OBJECTIVEThis study was performed to investigate the levelsof 25-hydroxyvitamin D in normotensive preg-nancy and severe preeclampsia.
METHODThis research is an analytical cross-sectional studywith t-test to compare the levels of 25-hydroxy-vitamin D in normotensive pregnant women andsevere preeclampsia. This research was conductedand evaluated from August 2016 to December2016 in the Department of Obstetrics andGynecology, Faculty of Medicine, Universitas SamRatulangi / Prof. Dr. R.D. Kandou Manado andhospital networks in Manado to research subjectswho meet the inclusion and exclusion criteria. Theinclusion criteria include pregnant women 20weeks gestation to term with severe preeclampsia,superimposed preeclampsia and eclampsia andwilling to participate in research. Exclusion criteriaincluded pregnant women with chronic hyperten-sion, heart disease, liver, kidney, diabetes mellitus,fetal growth retardation, and refuse to join thestudy. Subjects consisted of 17 samples and 17samples of normotensive severe preeclampsia.After anamnesis, physical examination and have
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informed consent, serum samples were taken fromas many as 5 ccs and put into a sterile samplecontainer, centrifuged and stored at -20°C and thenprocessed in Prodia a clinical laboratory methodchemiluminescent immunoassay (CLIA). This studyhas also been approved by the Integrated HealthResearch Unit (UPKT) Prof. Dr. R.D. KandouManado. Data were analyzed with SPSS version20.0.

RESULTIn Table 1 shows the subject of research in thenormotensive group most aged 21 to 35 years is13 people (76.47%), Minahasans many as 14people (82.36%), job IRT 11 (64.7%), multigravidaas many as 11 people (64.71%) and the weddingone time as many as 15 people (88.24%). While insevere preeclampsia group there are at mostages 21-35 years as many as 9 people (52.94%),Minahasans 10 (58.83%), job IRT 16 people(94.12%), multigravida 10 people (58.82%) andthe wedding one time as many as 15 people(88.24%).
Table 1. Research Subject Characteristics
Characteristics

Normotensive Preeclampsia
n % n %Age< 20 years - 0 2 11.7621-35 years 13 76.47 9 52.94> 36 years 4 23.53 6 35.30EthnicMinahasa 14 82.36 10 58.83Sangihe 1 5.88 4 23.53Gorontalo 1 5.88 1 5.88Etc 1 5.88 2 11.76OccupationHousewife 11 64.7 16 94.12Private employee 1 5.88 1 5.88Government employee 4 23.53 - -Student 1 5.88 - -ParityPrimigravidity 6 35.29 7 41.18Multigravidity 11 64.71 10 58.82Marriage1 15 88.24 15 88.24> 1 2 11.76 2 11.76

Table 2. Variable Distribution of Age and Blood Pressure (BP) In normotensive Pregnancy and Severe Preeclampsia
Variable Normotensive Pregnancy

(n = 17)
Severe Preeclampsia

(n = 17) pAge 31.41  5.455 30.94  9.692 0.863Systolic BP 122.35  10.326 168.24  14.246 0.000Diastolic BP 78.82  9.275 108.82  6.002 0.000
Table 3. 25-Hydroxyvitamin DLevels in Normotensive Pregnancy and Severe Preeclampsia
Variable Normotensive Pregnancy

(n = 17)
Severe Preeclampsia

(n = 17) pKadar 25-hydroxyvitamin D (ng/ml)Mean  SD 24.771  6.9567 17.712  3.7513 0.001Median 24.700 17.500Highest value 14.8 7.9Lowest value 40.7 22.4
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From the above table, for the age variable t-test(mean difference between two independentvariables), it was found there was no significantdifference between the age groups of normo-tensive and severe preeclampsia group, so it wasconcluded there was no correlation between theincidence of severe preeclampsia with maternalage. Whereas for the variable systolic bloodpressure and diastolic blood pressure test and theMann-Whitney there are significant differencesbetween the systolic and diastolic blood pressurein normotensive and severe preeclampsia group, soit was concluded there is a correlation between theincidence of severe preeclampsia with systolic anddiastolic blood pressure.In Table 3, 25-hydroxyvitamin D levels inpregnancy with normotensive obtained thehighest levels of 40.7 ng/ml and the lowestlevels in normotensive 14.8 ng/ml. As for severepreeclampsia 25-hydroxyvitamin D levels high of22.4 ng/ml while 25- hydroxyvitamin D levels lowof 7.9 ng/ml.By using the t-test (mean difference between twoindependent variable), it was concluded that thereare significant differences in vitamin D levels ineach of the normotensive group (24.771  6.9567)and severe preeclampsia group (17.712  3.7513),(p = 0.001), meaning that there is a relationshipbetween the incidence of severe preeclampsia withblood levels of vitamin D (Table 3 and Figure1).Shapiro-Wilk normality test showed that thedistribution of data levels of vitamin D in thenormotensive group and Severe Preeclampsia werenormally distributed (p = 0.57 and p = 0.13).

DISCUSSIONThe basic characteristics of the study sampleinclude age, ethnicity, occupation, parity, marriagewith sample number 34 and is divided into twogroups: group with normotensive pregnancy andsevere preeclampsia group. Table 1 can be seenfrom the distribution of study subjects based onthe age of the mother is 16 to 46 years. The highestpercentage in the age group 21-35 years both inthe normotensive group as many as 13 people(76.47%) and severe preeclampsia group werenine people (52.94%). Followed age > 36 yrsnamely the normotensive group of 4 people(23.53%) and severe preeclampsia six people(35.3%). In this study, the Minahasa tribe is thetribe most studied as many as 14 people in thenormotensive group (82.36%) and ten men in thesevere preeclampsia group (58.83%), because thestudy was conducted in the city of Manado, NorthSulawesi where Minahasans a majority interest. Inthis study, it was found that the incidence of severepreeclampsia increases in the productive age andIRT. This contrasts with research conducted by SQWei et al in June 2012 which reported that therewas no significant difference between preeclamp-sia and nonpreeclampsia terms of maternal age,education and ethnicity.5In this group, the highest percentage obtainedparity characteristics are good multigravida in nor-motensive group (64.7%) and severe preeclampsia(58.82%). This is due to the distribution of sampleshigh in this group. Preeclampsia often occurs at ayoung age and primiparous, it is suspected becauseof the existence of a mechanism immunology.13,16In Table 3 shows the relationship of vitamin D(25(OH)D) in pregnancy normotensive, and severepreeclampsia in which it was concluded there aresignificant differences in the levels of vitamin D(25(OH)D) in the normotensive and severe pre-eclampsia, with an average value levels vitamin D(25(OH)D) in normotensive 24.771  6.9567 ng/mlwhile in severe preeclampsia group was 17.712 3.7513 ng/ml (p = 0.001). This suggests there is acorrelation between levels of vitamin D (25(OH)D)and the incidence of severe preeclampsia.Research in Surabaya Hanifa et al. (2015) thatcompared 18 women of severe preeclampsia and18 normotensive women found a significantdifference between levels of vitamin D (25(OH)D)in the normotensive with severe preeclampsia.Levels of vitamin (25(OH)D) in normotensiveFigure  1. Graphs the levels of 25-hydroxyvitamin D innormotensive pregnancy and severe preeclampsia
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(11.7  4.8) compared with severe preeclampsia(15.9  4.5). The hypothesis about the levels ofvitamin D (25(OH)D) maternal determine the riskof preeclampsia.18From several studies reported that a deficiencyof vitamin D (25(OH)D) related to an inflammatoryprocess due to endothelial dysfunction. Is a layerof endothelial cells lining the vascular wall facingthe lumen and attached to the subendothelialtissue consisting of collagen and various glycosa-minoglycans including fibronectin.17 Formerly con-sidered that endothelial function is as a structuralbarrier between the circulation of the surroundingtissue, but it is now known that the endothelialfunction of regulating vascular tone, preventsthrombosis, regulate the activity of the fibrinolyticsystem, preventing the adhesion of leukocytes andregulates vascular growth. Issued endothelial vaso-active substances include nitric oxide (NO) whichis also called endothelial-derived relaxing factor(EDRF), endothelial-derived hyperpolarising factor(EDHF), prostacyclin (PGI2), bradykinin, acetyl-choline, serotonin and histamine. Among othervasoconstrictor substance endothelin, plateletactivating factor (PAF), angiotensin II, prosta-glandin H2, thrombin and nicotine. Deficiency ofvitamin D (25(OH)D) causes endothelial dysfunc-tion through the molecular mechanism. Where theresult of a deficiency of vitamin D (25(OH)D)causes the release of most of the proinflammatoryfactors including the increase in NFkB (nuclearfactor-kB), interleukin-6, a decrease in the vitaminD receptor, 1-hydroxylase, and calcium levels.Wherein the calcium associated with vitaminabsorption D.5,20,21 If endothelial impaired in bymany things such as oxidative stress, shear stresshemodynamic, hypercholesterolemia and exposureof inflammatory cytokines, the regulatory functionbecomes abnormal and is called endothelialdysfunction.18-21 Deficiency of vitamin D (25(OH)D)in pregnancy predisposes proinflammatoryresponse and oxidative stress resulting in endo-thelial dysfunction that is the hallmark ofpreeclampsia. There also are found vitamin D (25(OH)D) effect on trophoblast invasion and angio-genesis when implantation process, so thisis an important factor in the pathophysiologypreeclampsia.5 Several studies have also reporteda deficiency of vitamin D (25(OH)D) and the riskof preeclampsia. Marya et al. suggest that theintake of calcium and vitamin D can lower bloodpressure, thereby reducing the incidence of

preeclampsia. Other researchers such as Haugenet al. (2009) Haryana et al. (2012), Abdulbari(2013), Dharma et al. (2005) also suggests thesame result.14,15,19-21
CONCLUSIONFrom this study, it can be concluded that theobtained 25-hydroxyvitamin D levels were lowerin patients with severe preeclampsia. The resultsof the analysis of the relationship of 25-hydroxy-vitamin D levels with the incidence of severepreeclampsia in getting that blood levels of 25-hydroxyvitamin D a pregnant woman is associatedwith severe preeclampsia.
REFERENCES1. Cunningham FG, Gant NF, Laveno KJ. Williams Obstetrics.New York: McGraw Hill; 2005: 761-800.2. Roeshadi H. Hipertensi dalam kehamilan. In: Hariadi R, edi-tor. Ilmu Kedokteran Fetomaternal. Surabaya: HimpunanKedokteran Fetomaternal; 2004: 494-9.3. Miller DA. Hypertension in Pregnancy. In: Decherney AH,Nathan L, editors. Current Obstetrics and Gynecology Diag-nosis and Treatment. Tenth Edition. Philadelphia: McGrawHill Companies; 2007: 318-24.4. Habli M, Sibai BM. Hypertensive Disorders in Pregnancy. In:Haney AF, editor. Danforth’s Obstetry and Gynecology. 10thEdition. Philadelphia: Lippincott Williams & Wilkins; 2008:288-92.5. Wei SQ, Audibert F, Hidiroglou N, Sarafin K, Julien P, Wu Y,et al. Longitudinal vitamin D status in pregnancy and therisk of pre-eclampsia. BJOG. 2012; 119(7): 832-9.6. Green TJ, Skeaff CM, Rockell JE, Venn BJ, Lambert A, ToddJ, et al. Vitamin D status and its association with parathyroidhormone concentrations in women of child-bearing ageliving in Jakarta and Kuala Lumpur. Eur J Clin Nutr. 2008;62(3): 373-8.7. Garland CF, Garland FC, Gorham ED, Lipkin M, Newmark H,Mohr SB, et al. The role of vitamin D in cancer prevention.Am J Public Health. 2006; 96(2): 252-61.8. Holick MF. The vitamin D deficiency pandemic: a forgottenhormone important for health. Public health reviews. 2012;32: 267-83.9. Dror DK, and Allen LH. Vitamin D inadequacy in pregnancy:biology, outcomes, and interventions. Nutr Reviews. 2010;68(8): 465-77.10. Hollis BW, and Wagner CL. Vitamin D deficiency duringpregnancy : an ongoing epidemic. Am J Clin Nutr. 2006; 84:273.11. Bodnar LM, Catov JM, Simhan HN, Holick MF, Powers RW,dan Roberts JM. Maternal vitamin D deficiency increasesthe risk of preeclampsia. J Clin Endocrinol Metabol. 2007;92(9): 3517-22.

Indones J82  Palinoan et al Obstet Gynecol



12. Hypponen E, Turner S, Cumberland P, Power C, Gibb I. Se-rum 25-hydoxyvitamin D measurement in a large popula-tion survey with statistical harmonization of assay variationto an international standard. J Clin Endocrinol Metabol.2007; 92(12): 4615-22.13. Shi WW. Fetal and maternal outcomes and innovativetherapies. Am J Obstet Gynecol. 2004; 191: 773-7.14. Haugen M, Brantsaeter AL, Trogstad L, Alexander J, Roth C,Magnus P, et al Vitamin D supplementation and reducedrisk of preeclampsia in nulliparous women. Epidemiol.2009; 20(5): 720-6.15. Dharma R, Wibowo N, Raranta HPT. Disfungsi endotel padapreeklamsia. Makara Kesehatan. 2005; 9(2): 63-9.16. Walker JJ, and Dekker GA. The etiology and pathophysiologyof hypertension in pregnancy. In: Walker JJ, Gant NF, edi-tors. Hypertension in Pregnancy. London: Chapman & HallMedical; 2001: 39-76.

17. Kochupillai N. The physiology of vitamin D: current con-cepts. Ind J Med Res. 2008; 127: 252-62.18. Hanifa ED, Aditiawarman. 25(OH)D Inadequacy has differ-ent pathway with VEGF in increase the risk of severe pree-clampsia. Indones J Obstet Gynecol. 2015; 23(2): 42-8.19. Madhu J, Kapry S, Jain S, Singh SK, dan Singh TB. Preeclamp-sia rates are elevated during winter month when sunlightdependent vitamin D production is reduced. J Nutr FoodSci. 2015: 1-6.20. Bener A, Al-Hamaq AO, Saleh NM. Association between vi-tamin D insufficiency and adverse pregnancy outcome:global comparisons. Int J Womens Health. 2013; 5: 523-31.21. Arain N, Mirza WA, Aslam M. Vitamin D and the preventionof preeclampsia: a systematic review. Pak J Pharm Sci. 2015;28(3): 1015-21.

Vol 6, No 2April 2018 Levels of 25-Hydroxyvitamin D  83


