Saint Paul’s Hospital Millennium Medical College, Department of Obstetrics and Gynecology
[image: Logo new.jpg]
Prevalence of Superimposed Preeclampsia and associated factors among Women with Chronic Hypertension who gave birth at Saint Paul’s hospital millennium medical college Addis Ababa, Ethiopia.

Investigator 
Berhanu Seboka (MD, Year IV Obstetrics and Gynecology Resident   at Saint Paul’s Hospital Millennium Medical College)
Advisor: 
Dr Ayalew Marye (MD, Obstetrician and Gynecologist, Reproductive Endocrinology and Infertility Fellow)

A Research manuscript to be submitted to Saint Paul’s Hospital Millennium Medical College, Department of Obstetrics and Gynecology as partial fulfillment for specialty certificate in Obstetrics and Gynecology


September, 2020
 Addis Ababa, Ethiopia



Prevalence of Superimposed Preeclampsia and associated factors among Women with Chronic Hypertension who gave birth at Saint Paul’s Hospital Millennium Medical College Addis Ababa, Ethiopia
Berhanu Seboka1, Ayalew Marye2
1Berhanu Seboka, Saint Paul’s Hospital Millennium Medical College, e-mail-berhanuseboka375@gmail.com
2Ayalew Marye,  Saint Paul’s Hospital Millennium Medical College, e-mail-ayalewmarye56@gmail.com
1


3


Abstract
Introduction: The prevalence of chronic hypertension during pregnancy is on average around 10% worldwide and of this around 25% on average will develop superimposed preeclampsia. Little is known about superimposed preeclampsia in Ethiopia. So, the objective of this study is to determine prevalence of superimposed preeclampsia and associated factors in one of tertiary referral center in Addis Ababa, Ethiopia.
Methodology: A hospital based retrospective cross-sectional study was conducted at Saint Paul’s Hospital Millennium Medical College starting from February 1, 2019 to January 31, 2020. All pregnant women who were diagnosed with chronic hypertension and admitted for delivery were included. The admission data summary was reviewed for data collection. Data was collected using questionnaires, entered and analyzed using SPSS version 23. After bivariate analysis, multivariate logistic regression analysis was carried, we used p=0.05 for stastical significance.
Result: This study indicated that the prevalence of superimposed preeclampsia among pregnant women with chronic hypertension to be 44.1%. This study reveals high risk ANC follow up (AOR-4.5 95% CI 1.5-14) is an independent factor associated factor with development of superimposed preeclampsia. There was no association seen with respect to maternal age, parity, marital status, occupation and GA at diagnosis.
Conclusion: The prevalence of superimposed preeclampsia was found to be higher in this study. Most of social-demographic and obstetrics factors were not associated with superimposed preclampsia. Additionally, unfavorable neonatal outcomes were found to be higher among women with superimposed preeclampsia than those with chronic hypertension only.
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Introduction
Hypertensive disorders in pregnancy (HDP) complicate up to 10% of pregnancies worldwide. HDP encompasses preeclampsia, gestational hypertension, chronic hypertension and chronic hypertension with superimposed preeclampsia. Chronic hypertension affects up to 5% of pregnancy(1).
Chronic hypertension (CHTN) is defined as hypertension that predate pregnancy or that appear before 20 week of gestation or that persists after 6-12 week post-delivery with resting blood pressure (BP) measurement of 140/90 mmHg. It is one of the pregnancy induced hypertension with a number of complications both to the mother and to fetus and neonates. One of the complications is progression to super imposed preeclampsia which happens in nearly half of the cases. Super imposed preeclampsia is considered when one of the following is fulfilled; cerebral symptoms (persistent headache, blurring of vision (BOV)), new appearing proteinuria or worsening in proteinuria in previously protein uric patient, end organ damage like liver injury or kidney injury, and thrombocytopenia.
The American Congress of Obstetricians and Gynecologists (ACOG) task force on hypertension in pregnancy, suggests that superimposed preeclampsia (SIP) should be stratified into two groups: SIP and SIP with severe feature (SF). SIP with SF is defined as CHTN with severe range BP despite treatment and/or in association with symptoms or laboratory abnormalities. These include thrombocytopenia < 100,000 platelets, elevated level of transaminases (double the upper limit of the normal range), new-onset upper quadrant pain or epigastric pain or new onset of renal insufficiency with serum creatinine > 1.1 mg/dL, doubling serum creatinine levels, pulmonary edema, or new onset of cerebral or visual disturbance. Those patient without those mentioned criteria will be labeled as SIP(2).
In one systematic review and meta-analysis where 55 eligible study encompassing 795,221 pregnancies, they found out the incidence of super imposed preeclampsia to be 25.9%, CS rate of 41.4% , preterm delivery of 28.1 % , SGA of 16.9% , NICU admission of 20.5% and perinatal death of 4%(3).
A retrospective cohort study done in department of obstetrics and gynecology, faculty of medicine, siriraj hospital where 300 pregnant women with chronic hypertension included the incidence of super imposed preeclampsia was 43.3%. Women with superimposed preeclampsia had significantly lower mean GA at delivery (35.5 ± 3.3) and neonatal birth weight (2544.0 ± 841.6)(4).
In another retrospective cohort study where 1477 women with chronic hypertension and singleton pregnancy involved from 2000-2014, they found out the incidence of superimposed preeclampsia to be 18.9%. In this study the rate of preterm birth , still born and NICU referral was higher(5).
In systematic review and meta-analysis done in Africa where 82 studies included which was published between 1997 and 2017 reporting data on a pooled sample of 854,304 women who were either pregnant or had delivered. All studies were hospital-based studies carried out in 24 countries. In this population of women, the prevalence of hypertensive disorders of pregnancy was 49.8% (95% CI: 32.3–70.7) for gestational hypertension, 14.7‰ (95%CI: 11.6–18.2) for chronic hypertension, 9.2% (95% CI: 4.2–16.0) for superimposed preeclampsia, 44.0% (95%CI: 36.7–52.0) for preeclampsia, 22.1‰ (95%CI: 14.8–30.8) for severe preeclampsia, 14.7% (95% CI: 8.1–23.2) for eclampsia and 2.2% (95% CI: 1.2–3.4) for HELLP syndrome(6).
[bookmark: _ENREF_4][bookmark: _ENREF_9][bookmark: _ENREF_12][bookmark: _ENREF_10][bookmark: _ENREF_3][bookmark: _ENREF_11][bookmark: _ENREF_5][bookmark: _ENREF_1][bookmark: _ENREF_6][bookmark: _ENREF_15][bookmark: _ENREF_13][bookmark: _ENREF_7][bookmark: _ENREF_14][bookmark: _ENREF_8][bookmark: _ENREF_2]Multiple observational studies reported a prevalence of preeclampsia in Ethiopia ranging from 4 to 12%(7) and contribute to 15% maternal deaths(8). In five year’s retrospective review of the perinatal outcome at three teaching hospitals in Ethiopia, preeclampsia contributed to perinatal mortality of 290/1000 total births(9).{Mekonnen, 2018 #35;Belay Tolu, 2020 #12;Berhan, 2015 #70}{Belay Tolu, 2020 #12;Berhan, 2015 #70;Mekonnen, 2018 #35}
HDP is the 3rd leading causes of maternal death in Ethiopia (16.9%), exceeded by obstetric hemorrhage (29.9%) and obstructed labor (22.34%). Likewise chronic hypertension poses significant morbidity and mortality to both the mother and fetus(10, 11).
A research conducted on preeclampsia and associated risk factors at Dessie referral hospital. The prevalence of preeclampsia is 8.4%. It was assessed with regards to age, family history of hypertension, history of chronic hypertension, and presence of diabetes mellitus (12).
Although it provided valuable information regarding prevalence of preeclampsia, it is not inclusive of other type of hypertension during pregnancy. Hence there is no study done in Ethiopia which determine the prevalence of super imposed preeclampsia and associated factors and this is the first of its kind.
objectives
This study was done with aim of determining the prevalence of super imposed preeclampsia, compare neonatal outcomes of those with superimposed preeclampsia with those without superimposed preeclampsia and determine factors associated with occurrence of super imposed preeclampsia.
Methods and Materials
The study was conducted at Saint Paul’s Hospital Millennium Medical College (SPHMMC), Addis Ababa, Ethiopia from February 1, 2019 to January 31, 2020. SPHMMC is a tertiary teaching referral hospital giving the highest maternity service in Ethiopia. The hospital handles complicated obstetric cases and often referring normal or less complicated pregnant mothers to other hospitals or health centers for birth. According to the statistics office of the hospital, 9000 births were attended in 2018,35% of births were by cesarean section(9).
A retrospective cross-sectional study was conducted in order to assess prevalence of super imposed preeclampsia and associated factors among women with chronic hypertension admitted for delivery at SPHMMC.
All pregnant women who were coming for delivery at SPHMMC was the source population and  pregnant women who were diagnosed with chronic hypertension and who came for delivery at SPHMMC was the study population. 
All pregnant women diagnosed with chronic hypertension and who come for delivery at SPHMMC after gestational age of 20 completed weeks either from last normal menstrual period or from early ultrasound taken before 20 completed weeks were included using non probability convenience sampling technique. Those women referred to other setting and those with lethal congenital anomaly were excluded from research.
Sample sizes were determined by using OpenEpi Version 3.01 by taking the prevalence of chronic hypertension according to Noubiap JJ, Bigna JJ, Nyaga UF, et al: 9.2%, the allowed margin of error was 5% (d=0.05) with 95% level of confidence which resulted in final sample size of 127. Non probability convenience sampling method is used since all sampling units available during study period were included.
Sociodemographic characteristics (age, occupation, marital status and obstetrics characteristics (parity, abortion, ANC booking status, gestational age at diagnosis,) were seen as independent variables  and prevalence of superimposed preeclampsia and associated factors were considered as dependent variables.
Operational definition
Definition of hypertension: Systolic blood pressure greater than or equal to 140 mm Hg & Diastolic blood pressure greater than or equal to 90 mm Hg
Chronic hypertension: Hypertension with onset before pregnancy or before 20th week gestation diagnosed by obstetrics and gynecology resident or consultant and use of antihypertensive medications before pregnancy
Superimposed Preeclampsia: Chronic hypertension with one of the those criteria 
· cerebral symptoms (persistent headache, BOV)
· new appearing proteinuria or worsening in proteinuria in previously protein uric patient 
· end organ damage like liver injury or kidney injury
· thrombocytopenia
· blood pressure greater than or equal to 160/110
· pulmonary edema 
· eclampsia
Delivery: fetal expulsion after 20 weeks were considered as delivery in this study
Associated factors:  maternal age, anti hypertensive use pre pregnancy, past obstetric history, ANC follow up
A well-structured and pretested questionnaire was prepared and data was collected by patient chart reviewing.  The data collectors were trained interns working in the delivery unit of SPHMMC. The data was collected by reviewing patient charts seen between February 1, 2019-January 31, 2020 GC. At the beginning of data collection training was given to the selected interns working in the labor and delivery room for one day and the questioner was tested over some charts.  All filled questionnaires were checked for completeness, accuracy, and consistency by the principal investigator. 
Supervision were carried out by the principal investigator throughout the data collection.
After data collection, each questionnaire was checked for completeness and coding of individual questionnaires were checked before data entry in to the software. Further more, data cleaning was performed to check for outliers, missed values and any inconsistencies before the data was analyzed using the software. Data was entered and analyzed using SPSS version 23. Descriptive statistics were done to characterize the dependent and independent variables, determine the prevalence of super imposed preeclampsia, compare neonatal outcomes of those with superimposed preeclampsia with those without superimposed preeclampsia and determine factors associated with occurrence of super imposed preeclampsia. After bivariate analysis, multivariate logistic regression analysis was carried out to identify factors associated with SIP. Statistical associations was considered significant whenever the p value was less than 0.05.
Ethical Clearance
Ethical clearance & permission letter was obtained from the Institutional Review Board of SPHMMC. Confidentiality of the data obtained by omitting the name of the chart holder.
Result
Description of Study Participants
Description of Socio-demographic Characteristics of Study Participants
There were a total of 127 women with chronic hypertension participated in this study. Among them 96 (75.6%) were less than 35years and 31 (24.4%) above 35yrs.  Among the total participants 116 (91.3%) were married. Out of the total participants 90 (70.9%) were housewife. (See table 1 below
Table 1: Socio-demographic characteristics of mothers with chronic hypertension with and without superimposed preeclampsia at SPHMMC, Addis Ababa, Ethiopia, 2020
	Socio-demographic characteristics
	Category
	Total (n=127) n(%)
	SIP (n=56) n (%)
	No SIP (n=71) n (%)

	Age 
	<35yrs
	96 (75.6)
	42 (75.0)
	54 (76.1)

	
	>35yrs
	31 (24.4)
	14 (25)
	17 (23.9)

	Marital Status
	Not married
	3 (2.4)
	1 (1.8)
	2 (2.8)

	
	Not known
	8 (6.3)
	5 (8.9)
	3 (4.2)

	
	Married
	116 (91.3)
	50 (89.3)
	66 (93.0)

	Occupation
	House wife
	90 (70.9)
	37 (66.1)
	53 (74.6)

	
	Farmer
	12 (9.4)
	5 (8.9)
	7 (9.9)

	
	Merchant
	9 (7.1)
	6 (10.7)
	3 (4.2)

	
	Not known
	3 (2.4)
	1 (1.8)
	2 (2.8)

	
	Government Employee
	13 (10.2)
	7 (12.5)
	6 (8.5)




	




	



Description of Obstetrics Characteristics of Study Participants
Among the study participants 120 (94.5%) were para I-IV and 7 (5.5%) were grand multipara (para V and above). Of the total participants 93 (73.2%) had high risk ANC follow up and 4 (3.2%) had no ANC follow up at all. For 62 (48.8%) of the participants, chronic hypertension was diagnosed before pregnancy whereas for the remaining 65 (51.2%) it was diagnosed before 20 weeks of gestation (See Table 2 below).

   





[bookmark: _Toc46707083][bookmark: _Toc21582831]Table 2: Obstetric characteristics of mothers with chronic hypertension with and without superimposed preeclampsia at SPHMMC, Addis Ababa, Ethiopia, 2020
	Obstetrics characteristics
	Category
	Total (n=127) n(%)
	SIP (n=56)
n (%)
	No SIP (n=71)
n (%)

	Parity
	1-4
	120 (94.5)
	54 (96.4)
	66 (93.0)

	
	5 and above
	7 (5.5)
	2 (3.6)
	5 (7.0)

	GA at delivery
	2nd Trimester 
	5 (3.9)
	3 (5.4)
	2 (2.8)

	
	Early Preterm
	16 (12.6)
	14 (25.0)
	2 (2.8)

	
	Late Preterm
	20 (15.7)
	12 (21.4)
	8 (11.3)

	
	Early Term
	44 (34.6)
	19 (33.9)
	25 (35.2)

	
	Full term
	42 (33.1)
	8 (14.3)
	34 (47.9)

	ANC follow up
	No visit
	4 (3.2)
	3 (5.4)
	1 (1.4)

	
	Regular ANC
	30 (23.6)
	7 (12.5)
	23 (32.4)

	
	High risk
	93(73.2)
	46 (82.1)
	47 (66.2)

	GA at Diagnosis of CHTN
	Pre pregnancy
	62 (48.8)
	29 (51.8)
	33 (46.5)

	
	Before 20wks pregnancy
	65 (51.2)
	27 (48.2)
	38 (53.5)





Description of Perinatal outcome Characteristics of Study Participants
Among the study participants, 118 (92.9%) of women delivered alive new born. Among new born delivered, 78 (61.4%) of them had 5th minute APGAR score of > 7 and 66 (52%) of new born had birth weight of > 2500gm and 96 (75.6%) of newborn were not in need of admission to neonatal ICU (Table 3)










[bookmark: _Toc46707084]Table 3: Perinatal outcome characteristics of mothers with chronic hypertension with and without superimposed preeclampsia at SPHMMC, Addis Ababa, Ethiopia, 2020
	Perinatal outcome characteristics
	Category
	Total (n=127) n(%)
	SIP (n=56)
n (%)
	No SIP (n=71)
n (%)

	New born
	Still birth
	4 (3.1)
	3 (5.4)
	1 (1.4)

	
	Abortion
	5 (3.9)
	3 (5.4)
	2 (2.8)

	
	Alive
	118 (92.9)
	50 (89.3)
	68 (95.8)

	5th minute APGAR score
	< 5
	2 (1.6)
	2 (3.6)
	0 (0.0)

	
	5-7
	38 (29.9)
	23 (41.1)
	15 (21.1)

	
	> 7
	78 (61.4)
	25 (44.6)
	53 (74.6)

	
	NA
	9 (7.1)
	6 (10.7)
	3 (4.2)

	Birth weight
	<1000gm
	6 (4.7)
	3 (5.4)
	3 (4.2)

	
	1000-1500gm
	6 (4.7)
	6 (10.7)
	0 (0.0)

	
	1501-2500gm
	49 (38.6)
	30 (53.6)
	19 (26.8)

	
	>2500 gm
	66 (52.0)
	17 (30.4)
	49 (69.0)

	Need for NICU Admission
	Yes
	22 (17.3)
	19 (33.9)
	3 (4.2)

	
	No
	96(75.6)
	31 (55.4)
	65(91.5)

	
	NA
	9 (7.1)
	6 (10.7)
	3 (4.2)





Description of other factors of mothers with superimposed preeclampsia
Among the total 56 mothers with superimposed preeclampsia, for 30 (53.6%) of them the diagnosis of superimposed preeclampsia was diagnosed after 34 weeks of gestation. Most, 43 (76.8%) of them were diagnosed with severe form of preeclampsia. Mode of delivery for 34 (60.7%) of them were by  cesarean section (CS).
(See table 4 below)





Table 4: Description of other factors of mothers with superimposed preeclampsia, SPHMMC, Addis Ababa, 2020
	Factor
	Category
	Frequency
	Percentage

	GA at Diagnosis of SIP
	<34
	26
	46.4%

	
	>34
	30
	53.6%

	Type of SIP
	With SF
	43
	76.8%

	
	Without SF
	13
	23.2%

	Dexamethasone
	No
	16
	28.6%

	
	Yes
	40
	71.4%

	Labor Onset
	Direct CS
	12
	21.4%

	
	Induced
	38
	67.9%

	
	Spontaneous onset 
	6
	10.7%

	Delivery Mode
	CS
	34
	60.7%

	
	Vaginal
	22
	39.3%

	GA at initiation of Anti hypertensive
	<28 Weeks
	30
	53.6%

	
	>28 Weeks
	9
	16.1%

	
	Pre pregnancy
	17
	30.4%

	Duration of HTN
	<1 Year
	24
	42.9%

	
	<5 Years
	25
	44.6%

	
	>5Years
	7
	12.5%

	Use of Aspirin
	No
	24
	42.9%

	
	Yes
	32
	57.1%




Prevalence of super imposed preeclampsia among pregnant women with chronic hypertension
The prevalence of super imposed preeclampsia among pregnant women with chronic hypertension admitted to emergency OPD, maternity and labor ward for delivery at SPHMMC from February 1, 2019 to January 31, 2020 is the proportion of pregnant women with chronic HTN with superimposed preeclampsia to total women with chronic HTN participated in this study, and would be 56/127=44.1%
Factors associated with superimposed preeclampsia 
Bi variate analysis
Bi variate analysis indicates that mothers who had ANC follow up at high risk (COR=3.2, 95% CI: 1.3-8.3), early preterm (COR=29.8, 95% CI:5.6-158.0), late preterm (COR=6.4, 95% CI: 2.0-20.8) and early term (COR=3.2, 95%:1.2-8.6) are likely to develop superimposed preeclampsia (table 5 below)


Table 5: Bivariate analysis indicating factors associated with superimposed preeclampsia, SPHMMC, Addis Ababa, 2020
	Factor
	Category
	SIP (n=56)
n (%)
	No SIP (n=71)
n (%)
	COR
	95% CI
	P value

	GA by Week
	2nd Trimester
	3 (5.4)
	2 (2.8)
	6.4
	0.9-44.7
	0.062

	
	Early Preterm
	14 (25.0)
	2 (2.8)
	29.8
	5.6-158
	0.001

	
	Late Preterm
	12 (21.4)
	8 (11.3)
	6.4
	2.0-20.8
	0.002

	
	Early Term
	19 (33.9)
	25 (35.2)
	3.2
	1.2-8.6
	0.018

	
	Full term
	8 (14.3)
	34 (47.9)
	1
	
	

	ANC Visit
	No visit
	3 (5.4)
	1 (1.4)
	9.9
	0.9-110.4
	0.063

	
	High risk
	46 (82.1)
	47 (66.2)
	3.2
	1.3-8.2
	0.015

	
	Regular follow up
	7 (12.5)
	23 (32.4)
	1
	
	





Multivariate analysis
Using multivariate analysis early preterm (AOR 45.9, 95% CI: 7.6-275.9), late preterm (AOR 7.2, 95% CI: 2.1-24.9), early term (AOR 4.0, 95% CI: 1.4-11.3) and high risk ANC follow up (AOR 4.5, 95% CI: 1.5-14.0) are independent factors associated with superimposed preeclampsia (Table 6 below)




Table 6: Multivariate analysis indicating factors associated with superimposed preeclampsia, SPHMMC, Addis Ababa, 2020
	Factor
	Category
	SIP (n=56)
n (%)
	No SIP (n=71)
n (%)
	AOR
	95% CI
	P value

	GA by Week
	2nd Trimester
	3 (5.4)
	2 (2.8)
	6.6
	0.6-72.6
	0.13

	
	Early Preterm
	14 (25.0)
	2 (2.8)
	45.9
	7.6-275.9
	0.001

	
	Late Preterm
	12 (21.4)
	8 (11.3)
	7.2
	2.1-24.9
	0.002

	
	Early Term
	19 (33.9)
	25 (35.2)
	4.0
	1.4-11.3
	0.009

	
	Full term
	8 (14.3)
	34 (47.9)
	1
	
	

	ANC Visit
	High risk
	46 (82.1)
	47 (66.2)
	4.5
	1.5-14.0
	0.009

	
	Regular follow up
	7 (12.5)
	23 (32.4)
	1
	
	



Comparison of Neonatal Outcome Among Women with Superimposed Preeclampsia and those without Superimposed Preeclampsia
[bookmark: _Toc46707085]Among the four still births recorded three of them (75%) were among those with superimposed preeclampsia whereas 1 (25%) was reported among those with chronic hypertension. Among alive neonates (118), 68 (57.6%) were born from women with chronic hypertension, whereas 50 (42.4%) were born of women with chronic hypertension with superimposed preeclampsia (See table 7 below)














Table 7: Comparison of neonatal outcome factors among mothers with chronic hypertension with and without superimposed preeclampsia at SPHMMC, Addis Ababa, Ethiopia, 2020
	
Factor
	
Category
	
SIP (n=56)
n (%)
	No SIP(n=71)
n (%)
	Bivariate analysis
	Multivariate analysis

	
	
	
	
	COR
	95%CI
	P Value
	AOR
	95%CI
	P Value

	New born
	Still birth
	3 (5.4)
	1 (1.4)
	4.1
2.0
1
	0.4-40.4
0.3-12.7
	0.2
0.4
	
	
	

	
	Abortion
	3 (5.4)
	2 (2.8)
	
	
	
	
	
	

	
	Alive
	50 (89.3)
	68 (95.8)
	
	
	
	
	
	

	5th minute APGAR score
	NA
	6 (10.7)
	3 (4.2)
	4.2
-
3.3


1
	0.98-18.4
-
1.5-7.3
	0.053
-
0.004
	-
-
-
	-
-
-
	-
-
-

	
	< 5
	2 (3.6)
	0 (0.0)
	
	
	
	
	
	

	
	5-7
	23 (41.1)
	15 (21.1)
	
	
	
	
	
	

	
	> 7
	25 (44.6)
	53 (74.6)
	
	
	
	
	
	

	Birth weight
(gm)
	< 1000
	3 (5.4)
	3 (4.2)
	2.9

-

4.6

1
	0.5-15.7

-

2.1-10.1
	0.22

-

0.001
	-

-

3.1
	-

-

1.2-8.1
	-

-

0.02

	
	1000-1500
	6 (10.7)
	0 (0.0)
	
	
	
	
	
	

	
	1501-2500
	30 (53.6)
	19 (26.8)
	
	
	
	
	
	

	
	>2500 
	17 (30.4)
	49 (69.0)
	
	
	
	
	
	

	Need for NICU Admission
	NA
	6 (10.7)
	3 (4.2)
	4.2
13.3

1
	0.98-17.9
3.7-48.3
	0.053
0.001
	
8.5
	
1.7-42.9
	
0.009

	
	Yes
	19 (33.9)
	3 (4.2)
	
	
	
	
	
	

	
	No
	31 (55.4)
	65(91.5)
	
	
	
	
	
	


[bookmark: _Toc46645950]
Discussion
This study indicated that the prevalence of superimposed preeclampsia among pregnant women with chronic hypertension to be 44.1%. Early preterm occurred among 25% of those with superimposed preeclampsia versus in 2.8% among those with chronic hypertension (AOR-45.9, 95% CI 7.6-275.9). Similarly, late preterm occurred among 21.4% of those with superimposed preeclampsia versus among 11.3% of those with chronic hypertension (AOR: 7.2, 95% CI 2.1-24.9). On the other hand, early term delivery occurred in 33.9% of those with superimposed 
preeclampsia and 35.3% of those with chronic hypertension (AOR-4 95% CI 1.4-11.3). 14.3% of those with superimposed preeclampsia delivered at full term gestation compared to 47.9% of those with chronic hypertension who delivered at full term. 
Still birth occurred in 5.4% and 1.4% of those with superimposed preeclampsia and those with chronic hypertension respectively whereas alive birth occurred in 89.3% and 95.8% of those with superimposed preeclampsia and those with chronic hypertension respectively. Birth weight of <1000gm occurred in 5.4% of those with superimposed preeclampsia and in 4.2% of those with chronic hypertension, similarly birth weight of 1000-1500gm occurred in 10.7% of those with superimposed preeclampsia and none of those with chronic hypertension where as birth weight of 1500-2500gm occurred in 53.6% of those with superimposed preeclampsia 26.8% of those with chronic hypertension (AOR-3.1 95% CI 1.2-8.1) and >2500gm occurred in 30.4% of superimposed preeclampsia and in 69% of chronic hypertension. 
Regarding admission to intensive care unit (ICU), 33.9% of neonates born from those with superimposed preeclampsia needed NICU admission while only 4.2% of neonates born from those with chronic hypertension  needed NICU admission (AOR: 8.5, 95% CI: 1.7-42.9). All the above finding indicated unfavorable obstetrics and neonatal factors (preterm delivery, still birth, abortion, low APGAR score of <5 and 5-7, low birth weight of <1000gm, 1000-1500gm, 1501-2500gm and admission to NICU) occurs more frequently among those with superimposed preeclampsia whereas favorable obstetrics and neonatal factors (full term delivery, alive birth, APGAR score of >7, birth weight of >2500gm and no need of NICU admission) occurred more frequently among those with only chronic hypertension.
The prevalence of superimposed preeclampsia in this study (44.1%) is almost closer to the retrospective cohort study done in department of obstetrics and gynecology, faculty of medicine, siriraj hospital of Thailand (43.3%)(4) and it also within the range of ACOG which is between 20% and 50%(13), comparable with African meta-analysis (44%)(6), higher than than retrospective cohort done in university of Alabama (18.9%)(14) and less than similar retrospective study done in Instanbul university (49.4%)(15).
Additionally the prevalence of superimposed preeclampsia (SIP) with severe feature is 76.8% and that SIP without severe feature is 23.2% which is in contrary to ACOG finding of 40.3 % and 59.7% respectively(13). Regarding gestational age at diagnosis 46.4% diagnosed before 34 weeks and 53.6% diagnosed after 34 weeks having similarity with retrospective cohort study done in department of obstetrics and gynecology, faculty of medicine, siriraj hospital of Thailand with 17.7% and 82.3% respectively(4).
Regarding the perinatal outcome preterm delivery and ICU admission, it is more common among superimposed preeclampsia accounting for 51.8% and 33.9% respectively which is similar to retrospective cohort done in university of Alabama accounting for 35.7% and 21.5% respectively(14). This study reveals age at diagnosis and high risk ANC follow up is an independent factor associated factor with development of superimposed preclampsia. 
[bookmark: _Toc25165566][bookmark: _Toc46645951]Limitations of the Study
· This study is conducted in tertiary hospital (facility based) and therefore difficult to generalize to the whole community, though it can be generalized to those seeking health service at tertiary facilities
· It is also retrospective study
· The sample size is small
· Incompleteness of patient’s medical records
[bookmark: _Toc46645952]Conclusions and Recommendations
In summary, the prevalence of superimposed preeclampsia was found to be higher in this study. High risk ANC follow was associated with occurrence of SIP. Additionally, unfavorable neonatal outcomes were found to be higher among those with superimposed preeclampsia than those with chronic hypertension. Therefore, it is recommended that study (with appropriate study designs like cohort, case control, …) be conducted to identify risk factors of superimposed preeclampsia among those with chronic hypertension and appropriate measures taken to reduce its prevalence and unfavorable neonatal outcomes. 
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