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Introduction
Developing countries account for 99% of all 289 000 global maternal 

deaths with sub-Saharan Africa (SSA) regions alone accounting for 62 
% in 2013 [1,2]. Hypertension (HPT) during pregnancy is a worrying 
issue despite the implementation of strategies aiming to improve 
maternal and child health. Hypertensive disorders in pregnancy 
are leading cause of maternal and perinatal mortality and morbidity 
[3-6]. The prevalence of HPT during pregnancy ranges up to12% 
worldwide [7-10]. In SSA data on hypertensive disorders in pregnancy 
are disparate, fragmentary and mainly hospital-based [4,10,11]. Due 
to their unpredictable nature and potential poor outcomes, patients 
with hypertensive disorders in pregnancy warrant cautious care with 
multidisciplinary team involvement to optimize both maternal and 
fetal outcomes [6]. So far, data are not available regarding the prognosis 
of HPT in pregnancyin our setting. Thus, we aim to assess the evolutive 
pattern of HPT during pregnancy in the cardiology and obstetrics/
gynaecology departments of Yalgado Ouédraogo University Hospital.

Material and Methods
It was an observational cohort study, conducted in the cardiology 

and obstetrics/gynaecology departments of Yalgado Ouédraogo 
University Hospital during a nine months period from July 1st 2012 to 
March 31st 2013. Yalgado Ouédraogo University Hospital is the largest 
tertiary referral health center in Burkina Faso, West Africa.

Were included in the study:

• pregnant women with HPT diagnosed before or during the current
pregnancy
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• newly delivered women with HPT diagnosed less than one week
after delivery

• and those who consent to be part of the study

Patients with abnormal ova or molar pregnancy were not included in
the study.

Visits were scheduled as follows:

• Inclusion visit: the day of diagnosis for new cases who gave their
informed consent to participate in the study was considered as the
day of enrollment. Enrollment period lasted for six consecutive
months.

• Follow up visits: were conducted monthly. After delivery, patients
were followed up over a three months period. Newborn were
followed up over 48 hours.

• Random visits: refer to visits that were not planned in the study.
They aimed at capturing eventual morbidity data. Follow up visits
were all conducted in the cardiology and obstetrics/gynecology
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departments.

• Patients included could withdraw from the study at any
point on time. Patients who failed to attend at least three consecutive 
visits were considered as losses to follow up. Nevertheless, for the 
mortality study, those patients or their families were called back for 
data completion.

Eclampsia refers to the occurrence of one or more generalized 
convulsions and/or coma in the setting of pre-eclampsia and in the 
absence of other neurological conditions [6]. Blood pressure level was 
classified by stage according to European Society of Hypertension [12]. 
Patients’ compliance to treatment was assessed by the Xavier Girerd 
test. This test is based on five questions (yes/no). One point is allocated 
to each answer with yes, where as a response with no gives zero point 
with a maximum of five points. Zero point is considered as good 
compliance, 1-2 points corresponds to minor problems of compliance 
and ≥ 3 points means poor compliance [13]. The 24 hours proteinuria 
was positive for a value >300 mg/24 hours. Chronic HPT referred to 
patients with past history of HPT or diagnosed HPT beforethe first 20 
weeks amenorrhea [14]. Data were analyzed with the statistic software R 
[15]. Means and ratio were compared with the ANOVA and Chi 2 tests. 
Logistic regression was used to assess maternal and fetal complications 
relationship with the other parameters. The Cox model was used to 
calculate the probability of controlling HPT. Tests were statistically 
significant for p<0.05.

Participation in the study did not offer any direct benefit to patients 
and did not expose them to any additional risk apart from those related 
to the management. The study did not require any additional act from 
the medical practitioner other than what he had initiated.

Results
During the study period, 3247 pregnant women attended the 

Obstetrics/Gynecology department. Among those patients, 312 were 
hypertensive (9.6%). We included 126 hypertensive patients in the 
study. Hundred and eighty six patients (59.6%) did not consent to be 
part of the study because they were too far from the hospital (n=125) or 
they wished to be followed up out of the hospital (n=51) or they simply 
opposed a rebuttal (n=10). During follow up period, we recorded 25 
losses to follow up in the first month (n=20), second month (n=2) and 
third month (n=3) post-partum.

The mean age was 29 ± 6.7 years [16-40]. One hundred and eleven 
patients (88.1%) were residing in Ouagadougou. Table 1 describes the 
socio-demographic characteristics of the study population.

The mean gravida was 2 ± 1.6 [1-9] and the mean parity was 1 ± 
1.5 [8]. Six patients (4.8%) had a past history of preeclampsia and 24 
patients (19 %) had chronic HPT. The mean number of prenatal care 
visits was 4 ± 1 [1-7]. Table 2 shows the distribution of study patients 
according to their past medical history. HPT was diagnosed in the third 
trimester in 86 cases (84.3%). In the all study population, the mean 
systolic blood pressure (SBP) was 170 ± 21.7 mmHg (110-220) and the 
mean diastolic blood pressure (DBP) was 110 ± 18.6 mmHg (70-180). 
The mean SBP in chronic hypertensive patients was 177.9 ± 24.5 mmHg 
(130-220) and the mean DBP was 111 ± 24.1 mmHg (70-160). For the 
new cases of HPT (gestational HPT and preeclampsia), the mean SBP 
was 166.4 ± 20.5 mmHg (110-220) and the mean DBP was 108.8 ± 17.2 
mmHg (90-180). Chronic hypertensive patients had higher SBP than 
the new cases (p=0.019). Table 3 shows the distribution of patients 
according to clinical parameters.

Characteristic Number (n) Percentage (%)
Age range (years)
≤ 19 14 11.1
20 - 24 25 19.8
25 - 29 29 23
30 - 34 27 21.4
35 - 39 24 19.1
≥ 40 7 5.6
Educational level
Primary school 36 28.6
College 43 34.1
University 12 9.5
Uneducated 35 27.8
Marital status
Single 12 9.5
Living together 27 21.4
Married 87 69.1
Residence
Ouagadougou 111 88.1
OutsideOuagadougou 15 11.9

Table 1: Distribution of all 126 study patients according to socio-demographic 
characteristics

Medicalhistory Number (n) Percentage (%)
Gravida
Primigravida 46 36.5
Paucigravida 52 41.3
multigravida 28 22.2
Parity
Nullipara 52 41.3
Primipara 28 22.2
Paucipara 39 29.4
Multipara 9 7.1
Cardio-vascular risk 
factors
Alcohol 24 19.1
Sedentarity 97 77
Obesity 29 23
Dyslipidemia 1 0.8
Non-steroidal anti-
inflammatory drugs 
use

46 36.5

Oral estrogen-
progesterone use 19 15.1

Diabetes 0 0
Smoking 0 0
Number of prenatal 
care visits
0 0 0
3-Jan 58 46
> 3 68 54

Table 2: Distribution of all 126 patients according to their past medical history

All 126 study patients had electrocardiogram and left ventricular 
hypertrophy was recorded in 14 cases (11.1%). Echocardiography was 
also performed in all patients recording left ventricular hypertrophy 
and left atrium dilatation respectively in twenty-four cases (19%). 
Left atrium dilatation was found in 33% of those with left ventricular 
hypertrophy on echocardiography versus 15.7% in those without 
[RR=2.12; 95%CI (1.04 – 4.4); p=0.03]. Proteinuria was positive in 
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80 patients (63.5%). Table 4 describes the patients’ paraclinic features. 
Preeclampsia was the type of HPT in 62 cases (49.2%). Figure 1 shows 
the classification of hypertension in pregnancy in all study patients. 

Patients’ management comprised use of antihypertensive drugs in 
108 cases (85.7%). At least a bitherapy was found in 46 (36.5%). Women 
with left ventricular hypertrophy received at least one antihypertensive 
drug including calcium antagonists (12 cases), methyldopa (19 cases), 
beta-blockers (2 cases), diuretics (1 case) and angiotensin converting 
enzyme inhibitors/angiotensin receptor blockers (2 cases in post - 
partum setting with stillbirth). Distribution of study patients according 
to pharmacological treatment is shown in Table 5. Cesarean section 
was the mode of delivery in 79 cases (62.7%). Patients’ compliance 
with treatment was poor in 42 cases (42.8%). Blood pressure target 
was achieved in 86 over 103 patients (83.5%) at the end of follow up 
period (Figure 2). Blood pressure control was significantly higher in 
patients with new cases (gravidic HPT) compared to those with chronic 
hypertension over follow up time period (Figure 3).

We recorded at least one complication among 30 patients (23.8%) and 
no maternal death occurred. Fetal complication was noticed in 85 cases 
(61.6%) and neonatal and/orfetal death occurredin 24 cases (17.4%). Table 

6 presents the distribution of maternal and fetal complications. Factors 
associated with occurrence of complications are shown in Table 7.

Discussion
This current study has shown a prevalence of hypertension 

during pregnancy of 9.6% supporting data from literature [7,8,10]. 
Chronic HPT accounted for 19% of our study patients. Chronic 
HPT and pregnancy-induced HPT have different pathophysiologies. 
Usually essential and prior to the pregnancy, chronic HPT is however 
associatedwith25% risk of superimposed preeclampsia and the HPT 
shall persist after delivery [14,16,17]. Despite that risk, those women 
also have the right to procreate and pregnancy should be well planned 
with cautious to avoid complications.

Only 43.6% of our study patients had received at least a college 
education which is lower than that of Adu-Bonsaffoh et al. [16] in 

Parameter Number (n) Percentage (%)
Time period of hypertension discovery 
Chronic hypertension 24 19
2nd trimester 7 5.6
3rd trimester 86 68.3
Post-partum 9 7.1
Blood pressure stage
Stage 1 20 15.9
Stage 2 41 32.5
Stage 3 65 51.6

Table 3: Distribution of all 126 study patients according to clinical parameters.

Findings Number (n) Percentage (%)
ElectrocardiogramTable 1
Normal 51 40.5
Left ventricular hypertrophy 14 11.1
Left atrial hypertrophy 32 25.4
Other abnormalities* 29 23
Echocardiography
Normal 100 79.4
Left ventricular hypertrophy 24 19
Impaired left ventricular EF 12 9.5
Dilated left ventricle 16 12.7
Dilated left atrium 24 19
24 hours proteinuria (gram)
˂ 0.3 46 36.5
0.3 - 3 39 31
5-Mar 18 14.3
≥ 5 23 18.2

* Incomplete bundle branch block, atrial premature complexes, monomorphic
ventricular
complexes, 1rst degree of atrioventricular block; 
EF: Ejection fraction
Table 4: Distribution of study patients according to paraclinic findings (n=126)
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Figure 1: Classification of hypertension in pregnancy in all 126 study 
patients.

Number (n) Percentage (%)
Antihypertensive drugs

Centrally active agents* 99 78.6

Calcium blockers 44 34.9

Beta-blockers 8 6.3

Diuretics 3 2.4

ACE/ARBs 3 2.4

Intravenousmagnesium sulfate 25 19.8
Number of antihypertensive 

drugs per patient

0 18 14.3

1 62 49.2

2 44 34.9

3 1 0.8

4 1 0.8

*Methyldopa or clonidine; ACE: angiotensin-converting enzyme inhibitors; ARBs:
angiotensin receptor blockers.
Table 5: Distribution of study patients according to pharmacological treatment
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Figure 2: Probability of blood pressure control over time.

Figure 3: Probability of blood pressure control over time according to type of hypertension during pregnancy
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Accra with 77.2% of the cases. Patients’ enrollment process could partly 
explain these discrepancies between the levels of education. We reported 
a marital/cohabitation status in 90.5% of women with hypertension in 
pregnancy supporting findings from Korle Bu Teaching Hospital in 
Ghana with 80.1% of the cases [16].

The mean gravida of our patients was 2 ± 1.6 and the mean parity 
was 1 ± 1.5. It has been reported that primigravida and primiparity 
predisposed to preeclampsia [10,18]. Pregnancy-induced HPT was 
shown to besix fold more frequent in primiparous women in France 
[19]. Risk factors for pre-eclampsia represent a bewildering array 
of causative antecedents that reflects the disease complexity. They 
included history of pre-eclampsia, primigravida and primiparity, pre-
existing medical condition (hypertension, diabetes) older maternal age, 
multiple pregnancy [20].

Our data have shown a mean number of prenatal care visitsof4 
± 1. There is evidence that poor quality of antenatal consultations is 
not contributive for safer pregnancy and delivery. Prenatal care is 
essential for early detection of pathologies during pregnancy. Indeed, 
standard care in the management of hypertensive disorders in 
pregnancy might drastically reduce maternal and perinatal adverse 
outcomes [21]. We did not record any maternal death and no factor 
has been associated with the occurrence of maternal complications. 
A close collaboration in the management of study patients by both 
cardiologists and obstetricians/gynaecologists could possibly explain 

our results. However a WHO review has identified hypertension as 
the single cause of maternal mortality in industrialized countries with 
16% of all deaths. Conversely in Africa and Asia hypertensive disorders 
accounted for 9% of maternal deaths [22]. More recent datain SSA have 
demonstrated that hypertensive disorders are currently leading cause of 
maternal mortality [4,23-26]. Higher mortality rates are observed with 
poor monitoring of the pregnancy and in Blacks (Afro-Americans) 
[27], probably suggesting that some independent factors could be 
associated with the pathology (health system and/or socio-economic 
level). Therefore, there is an urgent need to strengthen maternal health 
care facilities and provide standard care during pregnancy and also 
preconception period.

The 24 hours proteinuria was recorded high in 65% of the cases. 
Protein uria is an indicator of poor prognosis and is related to 
glomerular lesions. Raise in protein uria (>3g/l) is associated with 
the risk of severe preeclampsia. Proteinuria is pejorative when >1g/l 
and particularly appears before the 34th week of amenorrhea. It is an 
independent cardiovascular risk marker with a risk ratio of coronary 
events between 1.7 and 2. There is also a risk of progression towards 
chronic HPT in one quarter of the cases [9,28]. In fact, it is well known 
that up to 20% of women with hypertensive pregnancy disorders might 
persist with high BP levels after 6 weeks postpartum thus develop 
chronic hypertension [29-31].

We reported an eclampsia occurrence in 19.8% of hypertensive 
patients. This rate was higher than those reported by Adu-Bonsaffoh 
[16] and Buga [32] with respectively 15.8% and 11%.

The American College of Obstetricians and Gynecologists has
recently completed a review of the management of hypertension 
in pregnancy by a task force of experts in the field. Systolic blood 
pressure ≥ 160 mmHg and diastolic blood pressure ≥ 105 mmHg 
should be treated. They recommended labetalol, nifedipine and 
methyldopa for initial management of hypertension in pregnancy. One 
recommendation cautioned against the use of angiotensin-converting 
enzyme inhibitors, angiotensin receptor blockers, renin inhibitors, and 
mineralocorticoid receptor antagonists in pregnancy [33]. Women 
with severe preeclampsia should be closely monitored and receive 
intravenous magnesium sulfate [34]. Cesarean section rate among 
women with hypertensive disorders in pregnancy was 62.7% in our 
findings and was higher than that of 45.7% reported by Adu-Bonsaffoh 
in Ghana [16] and 34% reported by Wolde in Ethiopia [35], but lower 
than the 90.8% reported by Olusanya et al in Nigeria [36].

In the present study, the risk of fetal complications was 3.3 fold 
higher when proteinuria was positive and 3.9 fold higher in patients 
with hyperuricemia. This risk was 10 fold higher when both anomalies 
were associated. Indeed, when proteinuria was significant, the risk of 
fetal complications was significantly greater. Hyper uricemia is also 
a pejorative prognostic criteria. Perinatal mortality is significantly 
increased among hypertensive pregnant women with hyper uricemia 
compared to those having the same grade of HPT with normal 
plasma uric acid level [37,38]. We reported 14.5% of intrauterine fetal 
death. Studies showed that preeclampsia is associated with a two-fold 
increased risk of stillbirth [39]. Prematurity state was found in 28.3% of 
138 fetuses in our study. Women with severe preeclampsia have an 80-
fold increased risk of iatrogenic preterm delivery before 33 weeks and a 
40-fold increased risk between 33 and 36 weeks [40].

We considered the small number of patients and lack of controls
as limitations of the current study. Therefore, the incidence of the 
maternal and fetal adverse outcomes determined might not reflect the 

Complications Number (n) Percentage (%)
Maternal complications (n=126)
Eclampsia 25 19.8
Placental abruption 4 3.2
HELLP syndrome 1 0.8
Heart failure 2 1.6
Stroke 2 1.6
Renal failure 11 8.7
Fetalcomplications (n=138)
Small for gestational age fetus 61 44.2
Prematurity 39 28.3
Intrauterine fetal death 20 14.5
Fetal life-threatening event 6 4.3

Table 6: Distribution of maternal and fetal complications inall study patients

Risk factor RR (CI 95%) P-value
Maternalcomplications
Positive 24 hoursproteinuria 2.5 (0.8 – 4.5) 0.16
Chronic hypertension 0.3 (0.07 – 1.06) 0.09
Hyperuricemia 2.0 (0.8 – 5.3) 0.16
Hypertension stage 1 0.8 (0.2 – 2.8) 0.75
Hypertension stage 2 0.5 (0.2 – 1.5) 0.27
Hypertension stage 3 1.1 (0.9 – 1.4) 0.12
Fetalcomplications
Maternalcomplications 1.4 (0.5 – 3.8) 0.5
Chronic hypertension 2.7 (0.8 – 9.2) 0.11
Hyperuricemia 3.9 (1.3 – 11.5) 0.01
Positive 24 hours proteinuria 3.3 (1.0 – 10.6) 0.04
Hypertension stage 1 0.8 (0.4 – 1.4) 0.22
Hypertension stage 2 0.4 (0.2 – 1.9) 0.32
Hypertension stage 3 1.4 (0.4 – 4.2) 0.59

Table 7: Factors associated with maternal and fetal complications 
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true population figures in Burkina Faso. However, the current results 
partly gave the burden of HPT in pregnancy.

Conclusion
Hypertension in pregnancy remains a frequent pathology and is 

a public health concern in developing countries. Severe forms lead to 
high rate of fetal and neonatal morbidity and mortality. Close antenatal 
monitoring and adequate management by a multidisciplinary team, 
improvement of technical equipment in the health centers and getting 
more qualified practitioners are conditions for better management of 
this pathology.
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