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Abstract

Background and objective: Preeclampsia (PE) has been disproportionately prevalent in developing countries
and constitutes a leading cause of maternal mortality, and also has long-term impacts, including renal
consequences. This study aimed to explore the risk of persistent hypertension and kidney failure in early-
onset PE (EOP) and late-onset PE (LOP) in the five vears after delivery.

Methods: This retrospective cohort study included women with a prior history of severe PE or normotensive
pregnancy admitted to tertiary hospitals in Indonesia. The blood pressure, body mass index (BMI), urea,
creatinine serum, and protein urine were analyzed, and the risk of chronic kidney disease (CKD) after five
years was performed using the Kidney Disease Improvement Global Outcomes (KDIGO) classification.

Results: Twenty-seven EOP, 35 LOP, and 30 normotensive cases were included. Mean blood pressure after
five years was recorded as 115.6 + 14.25 mmHg in the normotensive group, 131.82 + 19.34 mmHg in the LOP
group, and 154.96 + 23.48 mmHg in the EOP group. According to the KDIGO classification, the normotensive
group had an average 10% risk of CKD, but severe PE had a risk of CKD greater than 90%. In the severe PE
group, the risk of CKD was 20.94 times higher compared to normotensive women (OR 20.94; 95% CI 2.67-
163.72, p =0.004). The risk of CKD in the EOP group was 6.75 times higher than in the LOP group (OR 6.75;
95% CI 2.19-20.76, p = 0.001), whereas persistent hypertension in the EOP group was 5.78 times higher than
in the LOP group (OR 5.78; 95% CI1 1.91-17.395, p = 0.002).

Conclusions: PE women have a higher risk of CKD than normotensive women. Women with a history of EOP
are more likely to develop persistent hypertension and CKD than women with a prior LOP history.

Categories: Epidemiology/Public Health, Obstetrics/Gynecology
Keywords: long term effect, persistent hypertension, late-onset preeclampsia, early-onset preeclampsia, chronic
kidney disease

Introduction

Preeclampsia (PE}is a multisystem disorder that causes high blood pressure and often comes with new
organ dysfunction or proteinuria. It is linked to a number of issues that put women and their unborn babies
at ahigher risk for more complications and problems that will last a lifetime [1]. PE has been significantly
prevalent in developing countries and constitutes a leading cause of maternal mortality inlow-income
countries [2]. Women with PE in developing countries have a higher risk of mortality than those in
developed countries, and hypertension isene of the leading causes of maternal mortality in PE [3].
Currently, PE is generally classified into early-onset PE (EOP) and late-onset PE (LOP), which exhibit
different clinical manifestations and pathogenesis. EOP is associated with placental insufficiency and
defective vascular remodeling, whereas LOP is most likely caused by maternal factors, particularly vascular
maladaptation [4,5].

PE hasbeen linked to long-term damage to the kidneys, such as a higher risk of albuminuria [6], chronic
kidney disease (CKD) [7], and end-stage kidney disease (ESKD) [&]. Some studies report that kidney
dysfunction can resolve in most women with a history of PE [9.10]. However, some women with PE may
experience persistently decreased glomerular filtration rate (GFR) and/or proteinuria and/or an increased
riskof CKD [11,12]. Only a few data points were presented about its long-term effects on kidney function
later in life, mostly in EOP and LOP. EOP and LOP are linked to various outcomes, biochemical markers, and
clinical features in both the mother and the fetus. Because of this, it is believed that EOP is a major risk for
both the mother and the fetus, while LOP may have milder symptoms [13]. It has been suggested that EOP
and LOP have different risks of developing renal impairment in women with PE. Unfortunately, to our
knowledge, there is no data or international publication on the risk of CKD following PE in a developing
country. Thus, this study intends to explore the risk of renal failure in EOP and LOP five years after PEin
Indonesia, one of low middle income country in Southeast Asia. This article was previously posted to the
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Materials And Methods

This was a retrospective cohort study of women who had previously been diagnosed with severe PE or
eclampsia and delivered at Dr. Soetomo General Academic Hospital, one of the largest tertiary referral
hospitals in East Indonesia, between January 2013 and June 2014. Using the medical records, we identified
all patients who met our criteria and included them in the exposed group, whereas women who recorded
having an uncomplicated pregnancy constituted the control group. Allexposed cases who lived in Surabaya
and were willing to engage in this study were then enrolled. However, women with pre-existing
comorbidities such as chronic hypertension, kidney disease, diabetes, autoimmune disease, and cardiac
disease at the time of their pregnancy, women who had twins or multiple fetuses, and patients who died over
the course of this study were excluded. All samples were contacted and/or visited at their residences before
being invited to the hospital for a medical examination and blood pling test.

PE or eclampsia was defined according to revised International Society for the Study.eof Hypertension in
Pregnancy (ISSHP) criteria: the presence of hypertension (systolic blood pressure >140mmHg and/or
diastolic blood pressure >90mmHg), which developed after 20 weeks of pregnancy, and the coexistence of
one or more of the following new-onset conditions: prateinuria (spot urine protein/creatinine ratio
430mg/mmol or 4,300 mg protein/24 h or at least ""2+” on dipstick testing), and/or other maternal organ
dysfunction and/or suspected intrauterine growth restriction (IUGR}). Depending on time, EOP was defined
as PE that develops before 34 weeks of gestation, whereas LOP was defined as PE that develops at or after 34
weeks of gestation [ 14]. An uncomplicated pregnancy history was defined as a woman who gave birth
between 37 and 42 weeks of gestation, had normal blood pressure, and was without [UGR.

Patients who met the inclusion criteria and did not meet the inclusion criteria were contacted by telephone
or made home visits, and subjects willing to participate in the study were asked to come to the hospital to
have their blood pressure and kidney function checked. Blood pressure checks are carried out in the hospital
using an electronic blood pressure monitor after the patient has rested for 30 minutes.

The primary outcome of the study was the risk of CKD defined according te Kidney Disease Improvement
Global Outeomes (KDIGO) 2012 definitions for the classification of CKD based on renal function measured
by GFR. Renal function was measured using serum creatinine (Cr) values determined by the Jaffe method and
calibrated using isotope dilution mass spectrometry (IDMS) method. Estimated GlomerularFiltration Rate
(eGFR) was calculated using the modified Cockeroft and Gault: GFR = (((140 - age (year)) x weight (kg))/(72 x
serum creatinine {(mg/dL)}) x 0.85. Proteinuria was measured using urinalysis examination. According to
these criteria, risk of CKD classified into low risk if the eGFR >60 mL/min/1.73m? and proteinuria <30 mg/g,
whereas high risk if the eGFR 30-44 mL/min/1 73m?and proteinuria <30mg/g or the eGFR >60

mL/min/1.73m? and proteinuria >300 mg/g [15].

Basic characteristics data were presented for women with priorly diagnosed EOP or LOP compared to those
healthy pregnant women. Categorical data was presented as frequencies (percentage), while continuous
variables was presented either as mean (standard deviation/5D) or median (interquartile range/IQR).
Differences were analyzed using Kruskal Wallis and the Fisher exact test was applied as an alternative test.
Differences in values between groups considered statistically significant if the P-value was <0.05. Odds
ratios for the primary outcomes were calculated using logistic regression with 95% confidence intervals (CI).
All statistical analysis were performed using SPSS 21 software (IBM Corp., Armonk, NY). The Human
Research and Ethics Committee for Basic Science and Clinical Research of Dr. Soetomo General Academic
Hospital approved the research protocol (Ref. No: 0842/KEPK/X11;2018). Informed consent was obtained
from all participants before the initiation of the study.

Results
During periods of study, 673 women who were previously diagnosed with PE between January 2013 and June
2014 were listed in their medical records. At the beginning, all patients were d for eligibility criteria,

of whom 235 met inclusion and exclusion criteria and were enrolled in this study. After excluding some
patients due to some reasons, we finally included 62 exposed women with prior PE history, consisting of 27
with EOP and 35 with LOP. We also recruited 30 healthy pregnant women to participate in this study as a
control group. Details regarding the study selection are documented in Figure 1.
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Patients who were previously diagnosed with PE & delivered during January 2013 - June 2014
and lived in Surabaya (n = 673)

Excluded (n=260)
|_y| Do topre-cisting adities, such as chronic Iy .
kidney dsease, smoimmune disease, cardiac disease, rwins pregnancy
of multiple fetuses, or have died over the study

| 1]

EOP Lop
(n=382) (n=153)
Excluded (» = 55). due to: Excluded (1= 118), due to:
- Refused to participate (15) - Refused to participate (35)
Unknown address and - Unknown address and
or mobile number (25) e— —] or mobile number (42)
Deceased (1) - Deceased (4)
Moved out of Surabaya (14) - Moved out of Surabaya (37)
Included patients with Included patients with
prior history of EOP (n=27) prior history of LOP (n=35)

FIGURE 1: Study flowchart.

PE, pre-eclampsia; EOP, early-onset pre-edampsia; LOP, late-onset pre-eclampsia.

The basic characteristics and laboratory outcomes of the included participants when first diagnosed with PE
are presented in Table I. Our study found that women with prior PE tend to have a higher mean maternal
age compared to the control group with normotensive blood pressure at the time of delivery. The LOP group
was dominated by multiparity, whereas the EOP group was dominated by nulliparity. Our results also showed
that women with EOP had a significantly higher mean body mass index (BMI) compared to women with LOP
and the control group (p = 0.019) and were more likely to have chronic hypertension, kidney disease, and
diabetes. However, those with chronic hypertension or CKD at baseline were excluded from further analysis.
#Asexpected, the mean systolic blood pressure of women with prior EOP and LOP was significantly higher
compared to the control group (p=0.001), as well as diastolic blood pressuresp= 0.001). Our study also
found that gestational age at delivery significantly differed between groups (p=0.001). Moreover, there was
no statistically significant difference in eGFR between the EOP, LOP, and control groups (p=0.577).
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TABLE 1: Baseline characteristics of the sample at delivery
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*P-value from Kruskal-Wallis test for three groups, while Fisher exact test for each two groups; C, control group; EOP, early-onset severe preeclampsis;
LOP, late-onset severe preeclampsia; SD, standard deviation; BMI, body mass index; BUN, blood urea nitrogen; Cr, serum creatining; eGFR, estimated

glomerular filtration rate.

After five years from being first diagnosed with severe PE, the mean systolic and diastolic blood pressure
showed significantly higher result in EOP group compared to all groups (p = 0.001). We obtained those

women with EOP also had higher mean of BMI (30.23 + 4.94 kg/m?) compared to LOP and control group

(27.07 £ 4.51 kg,’m2 and 28.27 + 4.07 kg/m 2 respectively), although failed to show significant difference (p =
0.084). All parameters inrenal function showed statistically significant difference between groups, except
for the number of positive proteinuria and abnommal protein-to-creati
control group (p > 0.03). Additionally, our analysis obtained those women with prior EOP history showed a
significant decrease of eGFR compared to all groups (p = 0.001), indicating that the group with prior history

ne ratio between LOP compared to

of EOP may pose worse renal outcome compared to other groups. Detailed information regarding other
characteristics is documented in Table 2.
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TABLE 2: Characteristics of the sample five years after delivery

*P-value from Kruskal-Wallis test for three groups, while Fisher exact test for each two groups; C, control group; EOP, early-onset severe preeclampsia;
LOP, late-onset severe preeclampsia; SD, standard deviation; BMI, body mass index; BUN, blood urea nitrogen; Cr, serum creatinine; eGFR, estimated
glomerular filtration rate.

Further analysis regarding the incidence of persistent hypertension among women with prior history of PE
were varied from 66.7% and 25.7% in EOP and LOP groups respectively. According to the logistic regression
analysis, RR of developing persistent hypertension is significantly higher among women with prior history of
EOP (RR 5.778; P-value = 0.002; 95% CI 1.919-17.395), as well as the risk of developing CKD (RR 6.75; P-
value=0.001; 95% CI 2.194-20.764) compared to women with prior history of LOP (Table 3). Likewise,
according to KDIQO 2012 classification, women with prior severe PE history had significantly higher risk of
further developing CKD (RR 20.94; P-value = 0.004; 5% CI 2.679-163.723) compared to normotensive
control group.

Typeat PE
Variables Total Poalue RR{95%C0
Lo EQF
Persstant Hypariansion
Yes G(25T%) 18066 T%) o
[ileiry 5.FrA {1919 17335)
™ 26{T4A%) 9 (X% »
Risk of GHO
Hgh & (e 18i56T%) 2%
aom* 675 (2194 - 20 764}
Low TR 9 (%) k4

TABLE 3: The association between the type of PE with the incidence of persistent hypertension
and the risk of developing CKD 5 years after diagnosis.

*P-value from Kruskal-Wallis test for three groups; PE, pre-eclampsia; EOP, early-onset pre-eclampsia; LOP, late-onset pre-eclampsia; CKD, chronic
kidney disease; RR, relative risk; Cl, confidence interval.
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Discussion

This study revealed that five years after delivery, women with a history of PE were at risk for persistent
hypertension. EOP and LOP cases had higher blood pressure than normal pregnant women. Results from
prior studies indicated that roughly 20% and 8% of women with a history of PE still had hypertensionand
proteinuria six months postpartum, respectively [16]. The study by Berks et al. showed 39% and 14% of
women with a prior history of PE remained with high blood pressure and proteinuria three months
postpartum, while 18% and 8% remained with hypertension and proteinuria two years afterward [17].

Our study found that women with EOP have higher blood pressure than LOP. Women with EOP have a risk of
developing persistent hypertension 5.7 times higher than LOP. A study by Veerbeek et al. observed that
nearly half of women with a history of EOP developed persistent postpartum hypertension. Moreover, the
blood pressure of women with an EOP history and pregnancy-induced hypertension was considerably
greater than that of women with a LOP history [4]. Comparing EOP and LOP, the maternal vascular response
and remodeling pattern revealed distinct vascular adaptations. Therefore, increased vascular resistance can
contribute to systolic and diastolic dysfunction and could be a driving force behind the development of
chronic hypertension in women with EOP [5]. Consequently, our findings support the idea that
cardiovascular risk during pregnancy is predictive of cardiovascular risk later in life, particularly the risk of
persistent hypertension [18,19].

Our study indicated that women with a history of severe PE had a greater risk of CKD than the normotensive
group. The risk of developing CKD at five years after delivery in severe PE patients is 20 times higher thanin
normal pregnancies. Patients with a previous history of PE presented lower eGFR and had more cases of
persistent protein urine than normal pregnant women: Moreover, eGFR was the lowest in the EOP group. A
previous report, including a large cohort study, found hypertensive disorders of pregnancy are associated
with an increased risk of subsequent CKD. Renal impairment was also found earlier in women with GH and
PE than in normotensive women [10]. Another study also reported a close association between PE and
gestational hypertension with the risk of renal disorder in the future [7,20-22].

The risk of CKD in EOP and LOP differed significantly in this study. EOP had a higher risk of developing CKD
than LOP. The large cohort study by Vikse et al., with a sample of 570,435 women, showed that PE was a risk
factor for the development of end-stage renal disease (ESRD). The risk is higher in PE patients who give birth
to premature babies or children with low birth weight, which indicates EOP cases [20]. Irreversible vascular
damage due to more severe endothelial damage and inflammatory stress in EOP than in LOP cannot be
disregarded [25]. Renal histology of postpartum biopsies on PE patients showed glomerular endotheliosis
and vascular injury as classic pathologies features [24] support this finding. PE is suggested to develop
kidney disease by causing acute renal impairment, endothelial damage, and podocyte loss [24].

Endothelial dysfunction induced by PE persists after PE in many patients [25]. The remaining endothelial
dysfunction is unknown; It could be assumed that endothelial cell disturbance enhances by a high level

of Soluble vascular endothelial growth factor receptor-1 (sFlt-1) in women with a history of PE and also due
to epigenetic changes induced by PE [26].

Increased levels of sFlt-1 have been found in formerly preeclamptic women [27,28]. This persistence of
elevated levels of sFlt-1 in women with a history of PE is expected due to an extra-placental source such as
endothelial cells and monocytes. This increased sFlt-1 may lead to changes in the vascular endothelium,
increasing the risk of renovascular diseases in later life. Interestingly, increasing sFlt-1 was also found in
CKD patients without a history of PE, which positively correlates with proteinuria [29].

This fact follows EOP. The combination of insufficient immune tolerance to the fetus and poor placentation
resulted in the elevation of serum sFlt- 1 and decreasing of Placental growth factor (PIGF) level, thus causing
vascular endothelial dysfunction, which led to PE manifestation by 34 weeks gestation [30]. It may explain
that the risk of developing CKD was higher in EOP than in LOP.

The strengths of this study are mostly related to our hospital (Dr. Soetomo General Academic Hospital), a
level 3 and top referral center hospital in eastern Indonesia. At level 3, we have many cases of PE, and almost
all cases of EOP and all conservative management are referred to our hospital. Therefore, we have a large
number of EOP and LOP cases.

As the limitation of the study, we have to consider that this was a retrospective cohort study. Thus, some
information may be missed, like no assessment of renal anatomic abnormalities before pregnancy or when
the patient was diagnosed with severe PE, as it is not a standard procedure for initial examination before
pregnancy or at the time of diagnosis in our hospital. The high mobility of the population makes this
research even more challenging. Since most of the patients in this study were seasonal residents who moved
frequently, it was difficult to ascertain their whereabouts, reducing the number of participating patients.
However, these limitations do not invalidate our conclusion that EOP is associated with a higher risk of CKD
than LOP.
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Awareness that severe PE may be associated with a higher risk of persistent hypertension and CKD means
that PE patients should follow up regarding this risk. It is necessary to regularly evaluate blood pressure and
kidney function to assess the possibility of CKD.

Conclusions

Inwomen with a history of PE, the outcome of persistent hypertension and/or proteinuria may have renal
repercussions. It was found that both systolic and diastolic blood pressures were strongly linked to a history
of PE. This has an impact on future kidney problems in both the EOP and LOP groups. In a five-vear follow-
up, women with severe PEhad a higher risk of developing CKD than normotensive women. In addition,
women with a history of EOP are more likely to develop persistent hypertension and CKD than women with
a prior LOP history.

Additional Information

Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ernawati Ernawati, Aditiawarman Aditiawarman, Erry Gumilar Dachlan

Acquisition, analysis, or interpretation of data: Ernawati Ernawati, Aditiawarman Aditiawarman, Agus
Sulistyono, Kamalia Hasanah, Salsabilah N. Ridfah, M Ilham A. Akbar, Erry Gumilar Dachlan

Drafting of the manuscript: Ernawati Ernawati, Aditiawarman Aditiawarman, Agus Sulistyono, Kamalia
Hasanah, Salsabilah N. Ridfah, M IlTham A. Akbar

Critical review of the manuseript for impertant intellectual content: Ernawati Ernawati, Kamalia
Hasanah, Salsabilah N. Ridfah, Erry Gumilar Dachlan

Supervision: Ernawati Ernawati, Erry Gumilar Dachlan

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethics Committee of Dr.
Soetomo General Academic Hospital issued approval Ref. No: 0842/KEPK/X11/2018. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment,/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. SibaiB, Dekker G, Kupferminc M: Pre-eclampsia. Lancet. 2005, 365:785-99. 10.1016/50140-6736(05)17¢

2. Akbar A, Wicaksono B, Dachlan EG: 08018, Maternal mortality and its mainly possible cause pre-
eclampsia/eclampsia in developing country (Surabaya-Indonesia as the model). Pregnancy Hypertens. 2012,
2:184. 10,1016/ preghy.2012.04.019

3. LoJO, Mission JF, Caughey AB: Hypertensive disease of pregnancy and maternal maortality . Curr Opin
Obstet Gynecol. 2013, 25:124-32. 10.1097/GCO.0b013e3 283 5e0ef5

4. Veerbeek |H, Hermes W, Breimer AY, et al.: Cardiovascular diseaze risk factors after early-onset
preeclampsia, late-onset preeclampsia, and pregnancy-induced hypertension. Hypertension. 2015, 65:600-6
10.1161/HYPERTENSIONAHA 11404850

5. Valensise H, Vasapollo B, Gagliardi G, Novelli GP: Early and late preeclampsia: two different maternal
hemodynamic states in the latent phase of the disease. Hypertension. 2008, 52:873-80.
10.1161/HYPERTENSIONAHA 108.1 8

6. Kattah AG, Asad R, Scantlebury DC, et al.: Hypertension in pregnancy is a risk factor for microalbuminuria
later in life. | Clin Hypertens (Greenwich). 2013, 15:617-23. 10.1111/jch. 121 16

7.  Kristensen JH, Basit §, Wohlfahrt |, Damholt MB, Boyd HA: Pre-eclampsia and risk of later kidney disease:
nationwide cohort study. BM]. 2019, 365:11516. 10.1136hmj.l1516

8. Covella B, Vinturache AE, Cabiddu G, Attini R, Gesualdo L, Versino E, Piccoli GB: A systematic review and
meta-analysis indicates long-term risk of chronic and end-stage kidney disease after preeclampsia. Kidney

Int. 2019, 96:711-27. 10.101 6/ kint. 201 33
9. Paauw ND, van der Graaf AM, Bozoglan R, et al.: Kidney function after a hypertensive disorder of pregnancy:
a longitudinal study. Am | Kidney Dis. 2018, 71:619-26. 10,1053/ {.ajkd.2017.10.014

10.  Lopesvan Balen VA, Spaan||, Cornelis T, Spaanderman ME: Prevalence of chronic kidney disease after
preeclampsia. | Nephrol. 2017, 30:403-9. 10.1007 /540620-016-0342-1
11.  Ayansina D, Black C, Hall 8], et al.: Long term effects of gestational hypertension and pre-eclampsia on

2023 Ernawati et al. Cureus 15(12): e50488. DOI10.775% cureus. 50488

Tofé




Cureus

21,

22,

23,

25,

26.

27.

28.

29.

kidney function: record linkage study. Pregnancy Hypertens. 2016, 6:344-9. 10.1016/).preghy.20
MeDonald SD, Han Z, Walsh MW, Gerstein HC, Devereaux PJ: Kidney disease after preecl.ampm
systematic review and meta-analysis. Am | Kidney Dis. 2010, 55:1026-39. 10.105° (
Wajtowicz A, Zembala-Szczerba M, Babezyvk D, Kolodziejczvk-Pietruszka M, Lewaczyriska LJ Huras H: Early-
and late-onset preeclampsia: a comprehensive cohort study of laboratory and clinical findings according to
the New ISHHP criteria. Int | Hypertens. 2019, 2019:4108271. 10.1155/2019/4 108271

Tranguilli AL: Early and I.ate -onset pre-eclampsia. Pregnancy Hypertens. 2014, 4:241.

10.1016/).preghy. 20140
KDIGO CKD Work Group: KDIGU 2012 Clinical Practice Guideline for the Evaluation and Management of
Chronic Kidney Disease Vol. 3. Kidney Int Suppl. 2013, 3:1-150.

Girsberger M, Muff C, Hasli I, Dickenmann M]: Short term seguelae of preeclampsia: a single center cohort
study. BMC Pregnancy Childbirth. 2018, 18:177. 10.1186/5 12884-018- 1796-2

Berks D, Steegers EA, Molas M, Visser W: Resolution of hypertension and proteinuria after preeclampsia.
Obstet Gynecol. 2009, 114:1307-14. 10.1097/A0G 3e3181cldede

Magee LA, von Dadelszen P: Pre -eclampsia and increased cardiovascular risk . BM]. 2007, 335:945-6,
10.1136/bmj.39337 4275

Amaral LM, Cunningham MW lr Cornelius DC, LaMarca B: P[EECL’]mpSLa long-term consequences for
vascular health. Vasc Health Risk Manag. 2015, 11:403-15. 10,2147
Vikse BE, Irgens LM, Leivestad T, Skjaerven R, lversen BM: Prefcl.ampsia and the risk of end-stage renal
disease. N Engl | Med. 2008, 359:800-9. 10.
Nisell H, Lintu H, Lunell NO, Mollerstrom G, Petterssun E: Blood pressure and renal function seven years
a&er pregnancy complicated by hypertension. Br | Obstet Gynaecol. 1995, 102:876-81. 10.1111/].1471-
0528.1995.th10874.x

Shammas AG, Maayah |F: Hypertension and its relation to renal function 10 vears after pregnancy
complicated by pre-eclampsia and pregnancy induced hypertension. Saudi Med |. 2000, 21:190-2.

Staff AC, Dechend R, Redman CW: Review: preeclampsia, acute atherosis of the spiral arteries and future
cardiovascular disease: two new hypotheses. Placenta. 2013, 34 Suppl:573-8. 1 16/j.placenta.2012.11.022
Fisher KA, Luger A, Spargo BH, Lindheimer MD: Hypertension in pregnancy: clinical -pathological
correlations and remote prognosis. Medicine (Baltimore). 1981, 60:267-T6.

Blaauw |, Graaff R, van Pampus MG, van Doormaal ||, Smit A], Rakhorst G, Aarnoudse |G Abnormal
endothelium-dependent microvascular reactivity in recently preeclamptic women. Obstet Gynecol. 2005,
105:626-32. 1 11.A0C 53490.41975 el
van der Graaf AM, Toering as MM, Lely AT: From preeclampsia to renal disease: a role of angiogenic
factors and the renin-angiotensin aldosterone system?. Nephrol Dial Transplant. 2012, 27 Suppl 3:ii51-7.
10.
Wolf M, Hubel CA, Lam C, et al.: Preeclampsia and future cardiovascular disease: potential role of altered
angiogenesis and insulin resistance. | Clin Endocrinol Metab. 2004, 89:6239-43. 10.1210/jc. 2( 18
Wikstrom AK, Larsson A, Eriksson U], Nash P, Olovsson M: Early postpartum changes in circulating pro- and

M. 564798

156/NE 790

193/ ndt/gfs278

anti-angiogenic factors in early-onset and late-onset pre-eclampsia. Acta Obstet Gynecol Scand. 2008,
87:146-53. 10.1080/0001 6340701819262

Di Marco GS, Reuter 8, Hillebrand U, et al.: Thesoluble VEGF receptor sFlt1 contributes to endothelial
dysfunction in CKD. | Am Soc Nephrol. 2009, 20:2235-45. 10,1681 09010061

Robillard PY, Dekker G, SciosciaM, Saito 8: Progress in the understanding of the pathophysiologyof
immunologic maladaptation related to early-onset preeclampsia and metabolic syndrome related to late-
onset preeclampsia. Am | Obstet Gynecol. 2022, 226:8867-75. 10.1016/).ajog.2021.11.019

2023 Ernawati et al. Cureus 15(12): e50488. DOI10.775% cureus. 50488

Bofs




The Risk of Persistent Hypertension

ORIGINALITY REPORT

17, 12+ 15  «

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

link.springer.com 1
Internet Source %

=)

www.medrxiv.org <1 o
0

Internet Source

e

Miller, Kelly E.. "Mechanisms of Size Control in <1

Pini o : : . %
ipid Frogs", University of California,

Berkeley, 2024

Publication

Pierre-Yves Robillard, Gustaaf Dekker, Marco <1 o
Scioscia, Shigeru Saito. "Progress in the °
understanding of the pathophysiology of
immunologic maladaptation related to early-

onset preeclampsia and metabolic syndrome

related to late-onset preeclampsia"”, American

Journal of Obstetrics and Gynecology, 2022

Publication

www.scielo.br
Internet Source <1 %
H "Kidney transplantation: Assessment of the <1
%

Kidney Donor Candidate", Elsevier BV, 2024

Publication



Oral Communications", Hypertension in <1 o
Pregnancy, 2009
Publication

B Jamie Szczepanski, Ashley Griffin, Sarah <1 o
Novotny, Kedra Wallace. "Acute Kidney Injury ’
in Pregnancies Complicated With
Preeclampsia or HELLP Syndrome", Frontiers
in Medicine, 2020
Publication

n repub.eur.nl <1
Internet Source 96
research.vumc.nl

Internet Source <1 %

wrap.warwick.ac.uk <1
Internet Source %

"Chapter 1: CKD in the General Population", <1 o
American Journal of Kidney Diseases, 2018 ’
Publication

Zaima Ali, Saba Khaliq, Saima Zaki, Hafiz <1 o

Usman Ahmad, Khalid Pervaiz Lone.

"Comparative gene expression analysis of Fas

and related genes in Comparative gene
expression analysis of Fas and related genes
in preeclamptic and healthy women: A cross-
sectional study", International Journal of
Reproductive BioMedicine (JRM), 2020

Publication




L CPep-PK <1
M9 AdiL. Tarca, Roberto Romero, Neta <1 0%
Benshalom-Tirosh, Nandor Gabor Than et al.
"The prediction of early preeclampsia: Results
from a longitudinal proteomics study", PLOS
ONE, 2019
Publication
enpephroterg <1
Alvarado-Esquivel, Cosme, Fernando Vazquez- <1 o
Alaniz, Ada A Sandoval-Carrillo, José M Salas-
Pacheco, Jesus Hernandez-Tinoco, Luis
Sanchez-Anguiano, and Oliver Liesenfeld.
"Lack of association between Toxoplasma
gondii infection and hypertensive disorders in
pregnancy: a case-control study in a
Northern Mexican population”, Parasites &
Vectors, 2014.
Publication
Hugh C. Rayner, Mark E. Thomas, David V. <1 o

Milford. "Understanding Kidney Diseases",
Springer Science and Business Media LLC,
2020

Publication

19

shahroodut.ac.ir

Internet Source

<1%




translational-medicine.biomedcentral.com
Internet Source <1 %
Fernanda Regina Giachini, Carlos Galaviz- <1 o
Hernandez, Alicia E. Damiano, Marta Viana et ’
al. "Vascular Dysfunction in Mother and
Offspring During Preeclampsia: Contributions
from Latin-American Countries", Current
Hypertension Reports, 2017
Publication
Zhang, Rubin, Min Li, Kanwaljit K. Chouhan, <1 o
Eric E. Simon, Lotuce Lee Hamm, and Vecihil ’
Batuman. "Urine free light chains as a novel
biomarker of acute kidney allograft injury"”,
Clinical Transplantation, 2013.
Publication
escholarship.or
Internet Source p g <1 %
worldwidescience.org <1
Internet Source %
www.clinicaltrials.gov
Internet Source g <1 %
Menglu Wang, Shi Chen, Yingdong He, <1 o

Minghui Zhao, Huixia Yang, Qian Chen. "Low-
dose aspirin for the prevention of severe
preeclampsia in patients with chronic kidney



disease: a retrospective study", Journal of
Nephrology, 2021

Publication

Zoet, Gerbrand A., Maria P.H. Koster, Birgitta <1 o
K. Velthuis, Christianne J.M. de Groot, Angela ’
H.E.M. Maas, Bart C.J.M. Fauser, Arie Frankx,
and Bas B. van Rijn. "Determinants of future
cardiovascular health in women with a history
of preeclampsia”, Maturitas, 2015.

Publication
ure-oai.oham.ac.uk

Ilgternet Source <1 %
res.mdpi.com

Internet Sour?ce <1 %
tahomaclinic.com

Internet Source <1 %

"Perinatal Medicine and General Obstetrics", <1

: %
Journal of Obstetrics and Gynaecology
Research, 2017
Publication
Mark W. Cunningham, Babbette LaMarca. <1 o

"Risk of cardiovascular disease, end-stage
renal disease, and stroke in postpartum
women and their fetuses after a hypertensive
pregnancy", American Journal of Physiology-
Reqgulatory, Integrative and Comparative
Physiology, 2018

Publication



Saeedeh Salimi, Farzaneh Farajian-Mashhadi, <1 o
Anoosh Naghavi, Mojgan Mokhtari et al. ’
"Different Profile of Serum Leptin between
Early Onset and Late Onset Preeclampsia”,

Disease Markers, 2014
Publication
circ.ahajournals.or

Internet Souche g <1 %
hse.aws.openrepository.com

Internet Source p p y <1 %

ure.umcutrecht.nl

Irzternet Source <1 %
www.frontiersin.or

Internet Source g <1 %
WWW.joCcmr.or

Internet SJource g <1 %
www.thieme-connect.com

Internet Source <1 %

"Placental Dysfunction and Future Maternal <1

. . %
Cardiovascular Disease", Human Placental
Trophoblasts, 2015.

Publication
Ichikawa, Mayuko, Takeshi Nagamatsu, <1 0%

Danny J. Schust, Yuki Kawai-lwasawa, Kei
Kawana, Takahiro Yamashita, Yutaka Osuga,



Junken Aoki, Yutaka Yatomi, and Tomoyuki
Fujii. "Placental autotaxin expression is
diminished in women with pre-eclampsia :
Placental ATX in PE", Journal of Obstetrics and
Gynaecology Research, 2015.

Publication

Nityasree Srialluri, Aditya Surapaneni, <1 o
Alexander Chang, A. Dhanya Mackeen, ’
Michael J. Paglia, Morgan E. Grams.

"Preeclampsia and Long-term Kidney
Outcomes", American Journal of Kidney
Diseases, 2023

Publication

ndl.ethernet.edu.et

Internet Source <1 %
tessera.spandidos-publications.com

Internet Sourcep p <1 %
www.bantaojournal.com

Internet Source J <1 %
www.dovepress.com

Internet Source p <1 %

Alisse Hauspurg, Wendy Ying, Carl A. Hubel, <1 o

Erin D. Michos, Pamela Ouyang. "Adverse
pregnancy outcomes and future maternal
cardiovascular disease", Clinical Cardiology,
2018

Publication




Ana Portelinha, Ana Sofia Cerdeira, Luis Belo,
Eduardo Tejera, Fatima Pinto, Ana Pinto, Irene
Rebelo. "Altered alanine aminotransferase
and y-glutamyl transpeptidase in women with
history of preeclampsia: association with
waist-to-hip ratio and body mass index",
European Journal of Gastroenterology &
Hepatology, 2009

Publication

<1%

Giorgina Barbara Piccoli, Gianfranca Cabiddu,
Santina Castellino, Giuseppe Gernone et al. "A
best practice position statement on the role
of the nephrologist in the prevention and
follow-up of preeclampsia: the Italian study
group on kidney and pregnancy", Journal of
Nephrology, 2017

Publication

<1%

Jean-Claude Forest. "Early Occurrence of
Metabolic Syndrome After Hypertension in
Pregnancy :", Obstetrics and Gynecology,
06/2005

Publication

<1%

Kok-Min Seow, Ming-Hwa Tang, Jesse
Chuang, Yuan-Yung Wang, Da-Chung Chen.
"The Correlation Between Renal Function and
Systolic or Diastolic Blood Pressure in Severe
Preeclamptic Women", Hypertension in
Pregnancy, 2009

<1%



Publication

Maji, Aritra. "A Clinical Study of Early Onset <1 o
Pre-Eclampsia V/S Late Onset Pre-Eclampsia: ’
Maternal and Perinatal Outcome", Rajiv
Gandhi University of Health Sciences (India),

2023
Publication

Pareis glgeo-top <1y

et o <1y

ig::gt;mferlal.ac.uk <1 o

Matsui, Masaru, Yukiji Takeda, Shiro Uemura, <1 o
Takaki Matsumoto, Ayako Seno, Kenji Onoue,
Hideo Tsushima, Katsuhiko Morimoto,
Tsunenari Soeda, Satoshi Okayama, Satoshi
Somekawa, Ken-ichi Samejima, Hiroyuki
Kawata, Rika Kawakami, Kimihiko Nakatani,
Masayuki Iwano, and Yoshihiko Saito.
"Suppressed soluble Fms-like tyrosine kinase-
1 production aggravates atherosclerosis in
chronic kidney disease", Kidney International,
2014.
Publication

Logan C. Barr, Jessica Pudwell, Graeme N. <1 o

Smith. "Postpartum microvascular functional



alterations following severe preeclampsia",
American Journal of Physiology-Heart and
Circulatory Physiology, 2021

Publication

Terry D. Bilhartz. "Making Use of a Natural

| <1
Stress Test: Pregnancy and Cardiovascular
Risk", Journal of Women s Health, 03/31/2011

Publication

WWW.ijrcog.org 1
29 Internet Source < %
Exclude quotes On Exclude matches Off

Exclude bibliography On



