



Hypertensive Disorders of Pregnancy: Epidemiology, Clinical, and Management in Kisangani


ABSTRACT:
Background: Hypertensive disorders of pregnancy (HDP) are a major cause of maternal and perinatal morbidity and mortality in low-resource settings. 
Aims: This study aimed to describe the epidemiology, clinical characteristics, and management of HDP in Kisangani, Democratic Republic of Congo. The objective was to improve the management of pregnant women with hypertensive disorders in Kisangani to reduce maternal and neonatal morbidity and mortality.
Methods: We conducted a retrospective descriptive study in four health facilities in Kisangani from January 1 to December 31, 2023. Among 1,768 pregnant women admitted during the study period, 97 cases of HDP were identified (prevalence: 5.5%; 95% CI: 4.5–6.7). HDP was defined according to standard criteria: systolic blood pressure ≥140 mmHg and/or diastolic ≥90 mmHg after 20 weeks of gestation, with or without proteinuria ≥3 g/24 h (preeclampsia). Data were analyzed using R software.
Results: The mean age was 25.1 ± 3.47 years (range: 16–41), while 59.8% (58/97; 95% CI: 49.6–69.3) were aged ≤19 years. Most women were primiparous (52.6%; 51/97; 95% CI: 42.2–62.8), and 60.8% initiated antenatal care at ≥20 weeks of gestation. HDP was diagnosed in the third trimester in 91.8% of cases. The most common forms were gestational hypertension (47.4%; 46/97; 95% CI: 37.3–57.7), preeclampsia (32.0%), and eclampsia (20.6%). Alpha-methyldopa was the most frequently used treatment (45.4%). Vaginal delivery occurred in 74.2% of cases. Neonatal mortality was 5.2%, and 7.2% of newborns had low birth weight.
Conclusion: In Kisangani, HDP are relatively frequent and predominantly affect young, primiparous women, often diagnosed late, highlighting the need to strengthen early antenatal care and timely management to improve maternal and neonatal outcomes.
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INTRODUCTION 
Hypertensive disorders in pregnancy remain one of the most important problems in public health as well as in perinatal medicine. Hypertensive disorders are considered to be a kind of syndrome, composed of certain types of diseases that are respectively caused by the confluence of both genetic and acquired factors [1]. Hypertensive disorders are the leading cause of maternal and fetal morbidity and mortality and the second reason for admitting pregnant women to intensive care. There are an estimated 2.6 million cases of maternal and fetal mortality each year, 98% of which occur in low- and middle-income countries [2,3]
There is a great disparity between the figures reported in different regions of the world. In Africa and Asia, nearly a tenth of maternal deaths are attributed to hypertensive disorders occurring during pregnancy [3]
Thus, several studies have been conducted on hypertensive disorders during pregnancy. It follows from the majority of them that hypertensive disorders are one of the common diseases during pregnancy, one of the leading causes of perinatal and maternal morbidity and mortality, and that some gestational hypertension will progress to pre-eclampsia. However, few of them seek to determine the proportion of gestational hypertension that progresses to pre-eclampsia, unlike others, as well as the overall prevalence of all these forms of hypertensive disorders during pregnancy. To fill this gap, we thought it useful to conduct a study on hypertensive disorders during pregnancy by looking for the frequency of occurrence of these disorders.
In view of the above, we considered it appropriate to conduct this study. To do this, we asked ourselves the following question: What are the epidemiological aspects of hypertensive disorders of pregnancy in pregnant women in Kisangani.
By approaching this study, the objective is to improve the management of pregnant women with hypertensive disorders in Kisangani to reduce maternal and neonatal morbidity and mortality. We will also determine the prevalence of hypertensive disorders during pregnancy; the profile of pregnant women with hypertensive disorders; molecules used in the management of hypertensive disorders during pregnancy in our environment; and finally, we will identify the most frequent hypertensive disorders during pregnancy in Kisangani.

METHODS 
Study population:
This was a descriptive study employing a retrospective data collection design, conducted in Kisangani, Democratic Republic of Congo. The study population comprised 1,768 pregnant women who were admitted to the maternity wards of four selected healthcare facilities over the study period, which extended from 1 January 2023 to 31 December 2023. The selection of these facilities allowed for the inclusion of a broad and representative sample of obstetric cases managed within the city during the specified timeframe.
Inclusion Criteria 
-Any pregnant woman who has undergone ANC and who has given birth in one of the four facilities and who has been diagnosed with a hypertensive pregnancy disorder. 
-Any pregnant woman who has been transferred or evacuated to one of the four structures, who has given birth and who has been diagnosed with hypertensive pregnancy disorder; 
-Any pregnant woman who has given birth in one of the four facilities and has a medical file containing most of the information required for the study.Critères d’exclusion
Exclusion Criteria 
-Any pregnant woman whose pregnancy has resulted in an abortion; 
-Any pregnant woman who has followed ANCs in one of the four structures but who has given birth outside these structures; 
-Any pregnant woman who has given birth in one of the four facilities but does not have a medical file containing most of the information required for the study. 
Data collection technique:
Data collection was carried out using a structured data extraction sheet designed for the study. Information was obtained from multiple institutional sources, including patient medical records, delivery registers, partographs, antenatal care (prenatal consultation) logs, consultation forms, caesarean section registers, hospitalisation records, admission registers, anaesthesia registers, blood transfusion registers, and maternal death registers. The methodological approach employed was documentary analysis of obstetric records, supplemented by review of delivery registers and operative protocols. Relevant data were systematically extracted and transcribed onto the study’s standardised survey form to ensure consistency, completeness, and uniformity of information across all included cases.
Experimental variables 
The variables assessed in this study included socio-demographic, obstetric, clinical, therapeutic, and neonatal parameters. Socio-demographic variables comprised age, marital status, level of education, occupation, and place of residence (commune). Obstetric characteristics included parity, gravidity, and history of abortion, as well as previous or current history of arterial hypertension and pre-eclampsia. Antenatal care-related variables included gestational age at initiation of antenatal consultations, number of antenatal visits attended, and body mass index. Clinical presentation variables comprised the reason for consultation, presence of lower limb oedema, gestational age at the time of diagnosis, and proteinuria status. The classification of hypertensive disorders of pregnancy was also recorded. Therapeutic variables included medications administered and the route of delivery, together with indications for caesarean section where applicable. Finally, neonatal outcomes were evaluated through fetal prognosis, neonatal mortality, birth weight, and Apgar scores at the first and fifth minutes after birth.

Data analysis and processing 
Data were initially entered and encoded using Microsoft Excel (2016 version). Subsequent data processing and statistical analysis were performed using R software. The final results and manuscript preparation were compiled and formatted using Microsoft Word (2016 version).

RESULTS
[bookmark: X2836a97f71c8cc888b4998059a09a0d30b115ba]Table 1. Distribution of cases according to socio-demographic parameters
	Parameter
	Effective(n=97)
	Percentage

	Age groupe (in years)
	
	

	19
	58
	59,8

	20-34
	23
	23,7

	≥35
	16
	16,5

	Marital statut
	
	

	Single
	56
	57,7

	Bride
	41
	42,3

	Occupation
	
	

	Housewife
	63
	64,9

	Studies
	11
	11,2

	Trade
	5
	5,2

	Teacher
	6
	6,2

	State agent
	4
	4,1

	Seamstress
	6
	6,2

	Nurses
	2
	2,1

	Level of education
	
	

	Primary
	3
	3,1

	Secondary
	67
	68,1

	University
	27
	27,8

	Adress
	
	

	Kabondo
	37
	38,1

	Makiso
	28
	28,9

	Kisangani
	16
	16,5

	Tshopo
	11
	11,3

	Mangobo
	5
	5,2



59.8% of the pregnant women were under or equal to 19 years old and the average age was 25.1 ±3.47 years with the age extremes were 16 and 41, 57.7% of the pregnant women were single, 64.9% of the pregnant women were housewives and 69.1% had a secondary level of education, 38.1% of the pregnant women lived in Kabondo commune and 28.9% lived in Makiso commune.

Table 2. Medical history and clinical data
	  
	Effective (n=97)
	Percentage

	Parity
	
	

	Primiparous
	51
	52,6

	Secondiparous
	12
	12,4

	Multiparous
	21
	21,6

	Large Multiparous
	13
	13,4

	
	
	

	Previous notion of hypertensive gestational  
	
	

	No
	82
	84,5

	Yes
	15
	15,5

	
	
	

	Start of prenatal consultation
	
	

	< 20 SA                                                                     
	38
	39,2

	≥ 20 SA                                                                     
	59
	60,8

	Gestational age at diagnosis
	
	

	T3
	89
	91,8

	Postpartum
	8
	8,2

	Number of prenatal consultation
	
	

	1-3
	58
	58,8

	≥ 4
	39
	40,2

	

	Raison of consultation                         
	
	

	Lumbopelvic pain
	25
	25,7

	Headaches
	23
	23,7

	Convulsions
	15
	15,4

	Increased blood pressure
	6
	6,1

	Dizzines
	6
	6,1

	Loss of consciousness
	5
	5,1

	Physical astenia
	4
	4,1

	Blurredvis
	4
	4,1

	Fluid loss from vulva
	3
	3,1

	Elective cesarean section
	2
	2,1

	Dyspnea
	2
	2,1

	Epigastric pain
	1
	1,0

	Low limb edema
	1
	1,0	

	
	
	

	Lower limb edema
	
	

	No
	58
	59,8

	Yes
	39
	40,2

	DBP(mmHg)
	
	

	90-99
	26
	26,8

	100-109
	48
	49,5

	≥110
	23
	23,7

	SBP(mmHg)
	
	

	140-159
	53
	54,6

	160-179
	29
	29,9

	≥180
	15
	15,5


[bookmark: _Toc106710761][bookmark: _Toc108605529][bookmark: _Toc108607456][bookmark: _Toc169180497][bookmark: _Toc169593540][bookmark: _Toc106710760][bookmark: _Toc108607455][bookmark: _Toc169180496][bookmark: _Toc169593539]                                                       This table tells us that, 52.6% of pregnant women were first-time mothers and 21.6% were multiparous, 84.5% of pregnant women had not had hypertensive pregnancy disorders in the past, 60.8% of pregnant women started their ANC at a gestational age ≥ 20 weeks, 91.8% of the diagnosis of hypertensive disorders was made in the third trimester of pregnancy It appears from this table that 59.8% of pregnant women had consulted less than 4 times during their pregnancy,  the average of the ANCs was 3 during their pregnancy, 25.7% of pregnant women had lumbopelvic pain as their reason for consultation and 23.7% for headache 40.2% of pregnant women had edema of the lower limbs, 49.5% of pregnant women had a diastolic blood pressure between 100 and 109 mmHg and 54.6% of pregnant women had a systolic blood pressure between 140 and 159 mmHg. 











Figure 1:Types of diagnosis retained

Reading this figure shows that of all the hypertensive gestational disorders, in 47.4% of cases it was gestational hypertension and in 20.6% it was pre-eclampsia and that
Table 3. Distribution of drug management
	Types of hypertensive disorders
	Effectif (n=97)
	Pourcentage

	Hypertensive pregnancy disorders
	46
	47,4

	Pre-eclampsia
	31
	32

	Eclampsia
	20
	20,6

	Drug management
	
	

	Alpha-Méthyl-Dopa
	44
	45,4

	Magnesium sulfate
	17
	17,5

	Hydralazine
	6
	6,2

	Amlodipine
	5
	5,2

	Furozemide
	4
	4,1

	Nifedipine
	3
	3,1

	Junior aspirin
	2
	2,1


                                     45.4% of pregnant women had benefited from a drug treatment made of Alpha-Methyl-Dopa and 17.5% of pregnant women had benefited from magnesium sulphate.

[bookmark: _Toc106710781][bookmark: _Toc108605549][bookmark: _Toc108607476][bookmark: _Toc169180518][bookmark: _Toc169593561]Table 4. Distribution of cases by route of delivery, newborn weights and neonatal death
	Route of delivery
	Effective (n=97)
	Percentage


	High road
	25
	25,8

	Vaginal delivery
	72
	74,2

	Neonatal death
	
	

	No
	92
	94,8

	Yes
	5
	5,6

	Weight of newborns (en gramme)
	
	

	< 2500
	7
	7,2

	2500 - 3999
	81
	83,5

	≥ 4000
	9
	9,3


This table tells us that 74.2% of pregnant women had given birth vaginally, 94.8% of newborns had not died during the neonatal period, 83.5% of newborns had a birth weight between 2500 and 399.9 grams, the mean weight was 3100 grams and the extreme weights were between 1800 and 4500 grams,  There were 7.2% of newborns with low birth weight.
DISCUSSION
Prevalence of hypertensive disorders in pregnancy
 In this study, we found a prevalence of 5.5% of cases of high blood pressure during pregnancy.
This result is identical to those of Cissé C. T and all in Dakar in 1989, which found 5.6% [4] and Merger R; Levy.J. Melchior, who obtained 5% [5].
The result is lower than that of BA et al. Which brings in 6.5% to Mali [6]; Mbutou et al.  8.2% in Cameroon [7] and Baha.O et al. An even higher prevalence of 17.05% in Guinea [8].
However, it is higher than that of the low proportion of 1.26% reported in Madagascar, which only concerned the form of pre-eclampsia during pregnancy as well as its famous eclamptic complication, admitted to the resuscitation room. [9]
However, the cause of this disparity observed in the literature of these frequencies is not clear, as it may be related to environmental, cultural or ethnic factors.
Hypertensive disorders during pregnancy are of concern to all obstetricians because of its high prevalence of 10 to 15% [10]. According to Nores et al. Quoted by Baha.O et al.; This is a topical problem whose epidemiological importance is growing to the point where, according to the WHO, 8-10% of these hypertensive disorders of pregnancy constitute a major health problem of global scope. [6]
[bookmark: _Toc169593574]The prevalence of the association of hypertension and pregnancy varies between authors and depends on the inclusion and exclusion criteria in the different series.
PREGNANT WOMEN PROFILE 
[bookmark: _Toc169593575] Age  
In this research, the age group most affected by hypertensive disorders during pregnancy is the age group ≤19 years old with 59.8%, followed by the age group between 20 and 34 years old with 23.7% and then the age group ≥35 years old with 16.5%.
This result is lower than that of Diallo B.D [11], who reported 66%  of hypertension associated with pregnancy in pregnant women under 20 years of age.
The results are different from those of Diouf [12], who found an average age of 24 years and those of Buambo B [13] in Congo, with an average age of 22 years.
These results could be explained by the fact that gestational hypertension develops more in pregnant women because of the lack of placentation. This anomaly is thought to result from the insufficient development of the calibres and the compliance of the uteroplacental arteries capable of ensuring the significant increase in blood flow required during pregnancy.
Profession 
Housewives predominated in this study with 64.9%.
This shows that most of the morbidity is concentrated among women with permanent physical activities during pregnancy. The occurrence of hypertensive disorders of the disease in housewives in theenvironment can be explained by the low socio-economic level, which would limit access to care as well as the regular follow-up of pregnant women that can contribute to the prevention and management of many diseases in pregnant women, namely high blood pressure during pregnancy.   
Marital status 
In this study, we recorded hypertensive pregnancy disorders in 57.7% of single pregnant women. This result differs from those found by Soumaré M.D [14], Sanogo A [9], Dao S.Z [16] and Diallo [17], who reported respective rates of 80%; 88,18%; 85.8% and 86% of hypertensive disorders of pregnancy in married pregnant women
.  This phenomenon can be linked to the very socio-economic environment of the life that single people lead, in the event of their unfavourable living conditions, young age, lack of financial resources, illegitimacy of pregnancy and rejection by the family.
[bookmark: _Toc169593578] Educational level
In series, we found that 69.1% of pregnant women had a high school education and a diploma.  The  result differs from those found in 2011 at the Point G University Hospital, which found that 74% of these pregnant women were not in school. 
[bookmark: _Toc108607496][bookmark: _Toc169593579]These women usually do not understand the importance of pregnancy monitoring and do not care much about the risks they face.  Schooling allows for a better understanding of health problems and allows for increased participation in the improvement of one's own well-being.
Parity
We found in the study that 52.6% were first-time mothers. The result is superior, which had 26% of primiparous. The predominance of this pathology in nulliparous women was also noted by Soumaré. M.D. [14], Sanogo.A. [9], Dao S.Z [15]. Plouin PF. Et Coll. Z [16] had found in their study by a perinatal collaborator Project that the cumulative incidence of gestational hypertension and pre-eclampsia was 11% for the 1st pregnancy; 7.1% for the 2nd pregnancy, and 6.5% for the 3rd pregnancy.
Thus, nulliparity is one of the main factors favouring gestational hypertension and pre-eclampsia.
[bookmark: _Toc169593580]Other authors have also noted a clear predominance of primiparous cows, such as Goita L (54.62%) [6]; Samaké B (54.62%) [17] and Curiel (63%) [18]. Primiparity is implicated in the occurrence of severe pre-eclampsia. These results can be explained by the hypothesis of immunological maladaptation, the first exposure of the mother to trophoblastic villi containing fetal and therefore paternal antigens.
Diagnosed hypertensive disorders
In this study, we found that of all the hypertensive disorders of pregnancy, in 47.4% of cases it was gestational hypertension, in 32.0% of cases it was pre-eclampsia and in 20.6% of cases it was eclampsia.
The results are similar to those found by Touré et al [19] in a 1990 study conducted in Niger on high blood pressure and pregnancy, which found 55.7% of gestational hypertension, 27.2% of pre-eclampsia, and 17.1% of other complications, including eclampsia.
[bookmark: _Toc169593581]These results corroborate data from the literature, which say that high blood pressure is observed in 10 to 15% of pregnancies in primiparous women and 3 to 5% in multiparous women. Of these pathological pregnancies, 3 to 7% of first-time pregnancies and 1 to 3% of multiparous pregnancies will have pre-eclampsia [19].
MOLECULES USED IN THE TREATMENT
The study showed that 45.4% of pregnant women had benefited from a drug treatment made of Alpha-Methyl-Dopa and 17.5% had benefited from Magnesium Sulphate.  
[bookmark: _Toc169593582]The results are far lower than those found by Chibber R(73%) [20]; 53% and Cissé CT [4].  The interest of this use of magnesium sulphate in combination with antihypertensive drugs is necessary for the prevention of the occurrence of eclampsia.
MATERNAL ET PERINATAL PROGNOSIS
[bookmark: _Toc169593583] Delivery route
[bookmark: _Toc169593584]Vaginal delivery in this study series was 74.2%. This result differs from other authors who have found caesarean section to be the most opted route of delivery, including Ben Salem et al in 2003 which was 68% [21]; 66.6% for Ngbale R in 2009[22]; 75.5% for Abdul A D in 2013[23]; 55.44% for Otiobanda in 2013[24] and 57% in 2015 by Chibber R [20].
Newborn parameters 
The study showed that 83.5% of newborns were between 2500 – 3999.9 in weight; This result differs from that of Doumbia F 60.48% [25] Akpadza K 36.29% [26] with a weight of less than 2500grams. 
In this series, 75.3% of newborns had an APGAR ≥ 7 at the first minute. This result is different from that of Maroufatou 6% [27]; Ngbale R et al 12.8% in Congo BRAZZAVILLE in 2009[24]; 3.33% for Chibber R in 2015 in Kuwait [21] who found newborns had an APGAR < 7 at the first minute.
We recorded 3.1% in utero death and 5.2% neonatal death in this study. This result differs from that of Ducarme G et al in France in 2009 which found no neonatal deaths [28].
Conclusion:
The study highlights suboptimal antenatal care utilization, with the majority of women initiating follow-up late and attending fewer than the recommended number of consultations. Management relied mainly on alpha-methyldopa and magnesium sulfate, although the use of evidence-based therapeutic protocols appeared inconsistent. Despite these challenges, most deliveries were vaginal, and maternal and neonatal outcomes were relatively acceptable, although neonatal mortality (5.2%) and low birth weight (7.2%) remain concerning. Overall, these findings emphasize that HDP in Kisangani are strongly associated with young maternal age, primiparity, and inadequate antenatal follow-up. Early detection through strengthened antenatal care services, improved community awareness, and standardized management protocols—including timely use of antihypertensive therapy and magnesium sulfate—are essential strategies to reduce maternal and perinatal morbidity and mortality. Strengthening health system capacity and promoting early pregnancy screening should be prioritized to improve outcomes in this population.
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Operational Definitions:
1. Preeclampsia: Elevated blood pressure, systolic blood pressure greater than or equal to 140mmHg and/or diastolic blood pressure greater than or equal to 90mmHg occurring after 20 weeks of amenorrhea associated with 24-hour proteinuria greater than or equal to 3g
2. Gestational hypertensive: elevated blood pressure, systolic blood pressure greater than or equal to 140mmHg and/or diastolic blood pressure greater than or equal to 90mmHg occurring after 20 weeks of amenorrhea without 24-hours proteinuria greater than or equal to 3g
3. Low birth weight: any full-term newborn who weighed less than 2500g
[bookmark: _GoBack]
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Types of diagnosis retained

Pourcentage	
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