
Introduction
Hypertension is a common disorder during pregnancy 
(1) and is considered a major cause of maternal and 
fetal-neonatal mortality and morbidity worldwide (1-3). 
Several complications are associated with hypertension 
including fetal-neonatal and maternal mortality (3-5), 
preterm delivery (6), low weight for gestational age (6-
8), intrauterine growth restriction (IUGR) (9), placental 
abruption (10), increased risk of Cesarean section delivery, 
heart failure, acute renal failure, and HELLP syndrome. 
People with high blood pressure during pregnancy are 
also at high risk of cardiovascular disease, diabetes and 
obesity (8). In the United States, 17.6% of maternal deaths 
are caused by hypertension during pregnancy (11).

Maternal age, maternal weight, specific ethnicities, 
multiple pregnancies and other underlying diseases such 
as chronic hypertension, diabetes mellitus (DM) and 
systemic lupus erythematosus are among its risk factors 
(12).

Diagnosis of chronic hypertension in pregnancy should 
be confirmed. After diagnosis, the objective is to reduce 
the negative maternal and fetal-neonatal outcomes. 

Treatments are aimed at preventing the exacerbation of 
hypertension and postponing or treating the pregnancy-
induced hypertension that can occur in the near future. 
These objectives can be somewhat achieved through 
administration of medications and frequent evaluation of 
the mother’s body systems.

The use of antihypertensive drugs in an attempt to 
prolong the pregnancy or improve the perinatal outcomes 
in pregnant women with hypertensive disorders of 
different intensity has been of special interest to physicians 
and researchers.

The medications used to control blood pressure in 
pregnancy include diuretics, beta-adrenergic receptor 
blocking drugs (e.g., methyldopa and labetalol), vascular 
dilator (e.g., hydralazine), and calcium channel blockers 
(e.g., nifedipine, verapamil) (13-17).

It is suggested that a more rigorous control of blood 
pressure reduces the pregnancy complications (18). No 
study has been conducted on the exact role of number 
of antihypertensive medications doses on maternal and 
fetal-neonatal outcomes. Therefore, the aim of this study 
was to evaluate the correlation between number of divided 
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doses of chronic antihypertensive drugs and pregnancy 
outcome in women with chronic pregnancy hypertension.

Materials and Methods
A total of 99 pregnant women with chronic hypertension 
who were treated with antihypertensive medicines in 
pregnancy, such as methyldopa, hydralazine, nifedipine, 
labetalol, diuretics and visited Alzahra educational health 
center during March 2015-Februry 2016 were enrolled 
in the study after obtaining consent.. Blood pressures of 
all mothers were measured at each visit using a standard 
sphygmomanometer, and dose and type of medication 
were increased or decreased, if needed (Table 1: required 
drug type and dose).

Dose adjustments aimed at maintaining blood pressure 
at 90-100/150.

After 1 or 2 weeks, and once the dose necessary to 
control blood pressure were fixed, patients were divided 
into one of following groups based on the number of 
divided doses:
- Group 1: Requiring 2 divided doses 
- Group 2: Requiring 3 divided doses
- Group 3: Requiring 4 divided doses
- Group 4: Requiring 5 divided doses
- Group 6: Requiring 6 divided doses
- Group 7: Requiring 7 divided doses

During treatment, if an increase or decrease in the 
dose of medication was needed, the patient would not be 
transferred to another group. In this case, the increase or 
decrease in dose was considered a pregnancy outcome.

Maternal outcomes including pre-eclampsia, HELLP 
syndrome, cerebral stroke, acute kidney injury, heart 
failure, hypertensive cardiomyopathy, myocardial 
infarction, placental abruption, and fetal-neonatal 
outcomes including fetal death, growth restriction, 
preterm delivery, fetal death, and neonatal morbidity 
were evaluated at each visit. For each patient, prescribed 
medications, dosage, number of required divided doses, 
and type of negative maternal and fetal-neonatal outcomes 
were recorded. Maternal and neonatal outcomes were 
defined in six categories. Ultimately, patients receiving 
less than 5 doses and patients receiving more than 5 doses 
were compared.

Table 1. Incidence of Fetal-Neonatal Complication in Subjects Receiving 
Less or More Than 5 Divided Doses of Antihypertensive Drug

5 and More 
Doses

Less Than 5 
Doses P Value

Fetal overall 
complications 22  (81.5%) 31  (43.1%) 0.001

Fetal death 4  (14.8%) 3  (4.2%) 0.06

IUGR 3  (11.1%) 4  (5.6%) 0.38

Preterm birth 13  (48.1%) 33  (45.8%) 0.9

Baby death 2  (4.7%) 2  (2.8%) 0.29

Baby morbidity 3  (11.1%) 4  (5.6%) 0.33

Statistical Analysis
All data were analyzed using SPSS 17. Descriptive statistics 
(frequency, percentage, mean ± standard deviation) were 
used for statistical analysis. All results with a P value <0.05 
were considered statistically significant.

Results
In this study, 99 pregnant women with chronic pregnancy 
hypertension were examined. The mean age of the 
mothers was 32.85 ± 6.31 years at a median of 34 years. 
The youngest and oldest patients were 18 and 46 years 
old. Mean gravidity of patients was 2.72 ± 1.55 at a median 
of 3. Minimum and maximum gravidity were 1 and 7, 
respectively. Mean para of mothers was 1.16 ± 1.13 at a 
median of 1. Minimum and maximum para were 0 and 
5, respectively. The mean number of miscarriages in 
mothers was 0.55 ± 0.88 at a median of 0. The lowest and 
highest number of miscarriages was 0 and 4, respectively. 
The average number of live births was 1.03 ± 1.08 at a 
median of 1. Minimum and maximum number of live 
births was 0 and 5, respectively. Of 99 mothers, 98 (99%) 
were housewives and one (1%) was employed. Seventy 
mothers (70.7%) resided in urban areas, while 29 (29.3%) 
resided in rural areas.

With respect to the history of the disease and 
complications in previous pregnancies, no one had a 
history of placental abruption, 8 subjects had a history 
of pre-eclampsia (8.1%), 3 had a history of superimposed 
pre-eclampsia (3%), 11 had a history of DM (11.1%), 9 
had a history of IUGR (9.1%), and one had a history of 
chronic kidney disease (1%). The mean number of drugs 
used by the patients was 1.30 ± 0.59 at a median of 1. The 
lowest and highest number of drugs received was 1 and 
3, respectively. The mean received divided doses were 
3.26 ± 1.78 at a median of 2 doses. The lowest and highest 
doses were 1 and 9, respectively.

Figure 1 shows the frequency of divided doses of 
antihypertensive drugs received by the pregnant mothers. 
As can be seen, the majority of patients were receiving 2 
or less doses.

Maternal Complications
Maternal complications were observed in 50 subjects 
(P < 0.001). These complications include placental 
abruption in 5 subjects (5.1%), pre-eclampsia in 44 
subjects (44.4%), superimposed pre-eclampsia in 6 
subjects (6.1%), HELLP in 10 subjects (10.1%), acute 
renal failure in one subject (1%), and heart failure in two 
subjects (2%). In some cases, more than one complication 
was present. No maternal mortality was observed. 

Fetal-Neonatal Complications
Fetal-neonatal complications were observed in 53 (P 
<0.001) of the infants. These complications included fetal 
death in 7 cases (7.1%), infant death in 4 cases (4%), IUGR 
in 7 cases (7.1%), preterm delivery in 46 cases (46.5%) and 



Hatamipour Dehno et al

International  Journal of Women’s Health and Reproduction Sciences, Vol. 8, No. 3, July 2020330

morbidity (mainly jaundice) in 7 cases (7.1%).
Table 2 shows the incidence of maternal and neonatal 

complications by the number of drugs and the number 
of divided doses. The incidence of maternal and fetal-
neonatal complications was considerably increased by 
increase in the number of received antihypertensive 
drugs. The mean number of drugs and the number of 
doses received by mothers were considerably increased 
in mothers with maternal complications and those with 
infants with neonatal complications. Twenty-seven 
mothers (27.3%) received more than 5 divided doses, and 
72 mothers (72.7%) received less than 5 divided doses of 
antihypertensive drugs during pregnancy.

Table 3 shows the incidence of maternal complications in 
subjects who received less than 5 divided doses and those 
who received more than 5 divided doses. As can be seen, 
the incidence of maternal complications was considerably 
higher in those who received 5 or more divided doses. 
Assessment of the individual complications showed that 
frequency of major complications was higher in subjects 
who received 5 or more divided doses; however, the 
difference was not statistically significant.

Table 1 shows the fetal-neonatal complications in 
subjects who received less than 5 divided doses and those 
who received 5 or more divided doses. The incidence of 

fetal-neonatal complications was considerably higher 
in mothers who received 5 or more divided doses. 
Assessment of the individual complications showed that 
incidence of complications was higher in these mothers 
compared to those who received less than 5 divided doses; 
however, the difference was not statistically significant.

Discussion
Pregnancy-induced hypertension is a major cause of 
morbidity and mortality in pregnant women, making its 
appropriate treatment necessary (19). Differentiation of 
chronic hypertension from its other manifestations or 
other comorbidities is very important because this disease 
can be considered dangerous in the maternity ward and 
must be treated immediately and then followed up until 
the end of pregnancy (20,21). Chronic hypertension is 
observed in approximately 1%-5% of all pregnancies (22). 
El Guindy and Nabhan reported that pregnant women 
who had lower blood pressure control, compared to 
those whose blood pressure was strict controlled, had a 
higher hospitalization rates before labor and gave birth 
to infants with lower mean gestational age (18). Various 
drug therapies have been proposed in this regard. If blood 
pressure in not controlled by a single drug, the number of 
drugs and the number of doses must be increased, which 

Table 2. The Incidence of Maternal and Fetal-Neonatal Complications by Number of Drugs and Number of Divided Doses

Maternal Complications
With Maternal Complications Without Maternal Complications P Value

Number of drugs
1 32  (42.1%) 44  (57.9%)
2 12  (75%) 4  (25%) 0.009
3 6  (85.7%) 1  (14.3%)

The average of the up-taken drug 1.48 ± 0.70 1.12± 0.38 0.002
The average of the up-taken doses 4.00 ± 1.81 2.51 ± 1.41 <0.001
1 dose 1  (7.7%) 12 (92.3%)
2 dose 13 (40.6%) 19 (59.4%)
3 dose 10 (62.5%) 6 (37.5%)
4 dose 3 (27.3%) 8 (72.7%)
5 dose 14 (87.5%) 2 (12.5%)
6 dose 4 (80%) 1 (20%)
7 dose 4 (80%) 1 (20%)
9 dose 1 (100%) 0

Fetal Complications
With Fetal Complications Without Fetal Complications P Value

Number of drugs 1 35 (46.1%) 41 (53.9%)
2 12 (75%) 4 (25%) 0.02
3 6 (85.7%) 1 (14.3%)

The average of the up-taken drug 1.45 ± 0.69 1.13 ± 0.40 0.007
The average of the up-taken doses 3.77 ± 1.88 2.67 ± 1.47 0.005
1 dose 3 (23.1%) 10 (76.9%)
2 dose 15 (46.9%) 17 (53.1%)
3 dose 11 (68.8%) 5 (31.3%)
4 dose 2 (18.2%) 9 (81.8%)
5 dose 13 (81.3%) 3 (18.8%)
6 dose 4 (80%) 1 (20%)
7 dose 4 (80%) 1 (20%)
9 dose 1 (100%) 0
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can be associated with adverse consequences.
The correlation between the numbers of divided 

doses of antihypertensive drugs in chronic hypertension 
and pregnancy was examined. It was observed that an 
increased number of drugs and number of doses received 
by patients increased the incidence of maternal and fetal 
complications. Antihypertensive drug treatment options 
in pregnancy have been limited to relatively safe drugs 
that have had a long clinical history with acceptable 
complications. Guidelines recommend administration 
of methyldopa and hydralazine as main drug treatments 
(23).

In this study, the most common antihypertensive drug 
was methyldopa, followed by hydralazine and beta-
blockers. Other drugs included diltiazem, nifedipine, 
and labetalol. In this study, 76.8% of subjects used one 
drug, 16.2% used two drugs, and 7.1% used 3 drugs. The 
mean received divided dose was 3.26 ± 1.78 doses. In 
a study by Georges et al, 49.2% of subjects used only 1 
antihypertensive drug, and 36.5% of subjects were treated 
with at least 2 drugs (24).

In the present study, maternal complications were 
observed in 50.5% of subjects, and included pre-eclampsia 

Table 3. Incidence of Maternal Complication in Patients Receiving Less or 
More Than 5 Divided Doses of Antihypertensive Drug

5 and More 
Doses

Less Than 
5 Doses P Value

Maternal overall complications 23 (85.2%) 27 (37.5%) <0.001

Placental abruption 3 (11.1%) 2 (2.8%) 0.12

Pre-eclampsia 14 (51.9%) 30 (41.7%) 0.37

Pre-eclampsia superimposed 1 (3.7%) 5 (6.9%) 0.54

HELLP 5 (18.5%) 5 (6.9%) 0.08

Acute renal failure 1 (3.7%) 0 (0) 0.27

Heart failure 2 (7.4%) 0 (0) 0.07

Figure 1. Frequency of Received Divided Doses of Antihypertensive Drug 
in Pregnant Women With Chronic Hypertension.

(44.4%), HELLP (10.1%), superimposed pre-eclampsia 
(6.1%), placental abruption (5.1%), heart failure (2%) and 
acute renal failure (1%). Fetal-neonatal complications 
were observed in 53.5% infants, and included preterm 
delivery (46.5%), fetal death, IUGR and morbidity each 
in 7.1% of infants, and neonatal death (4%). No case of 
maternal mortality was observed in this study.

According to a report by American College of Obstetrics 
and Gynecology (ACOG) in 2012, about 20% of women 
with chronic hypertension in pregnancy developed 
superimposed pre-eclampsia (25). Georges et al observed 
eclampsia in 19.8% of mothers and no cases of maternal 
mortality. Intrauterine fetal death (IUFD) and premature 
infants were observed in 14.5% and 28.3% of cases, 
respectively (24). 

In this present study, the relationship between the 
number of drugs and number of doses of anti-hypertensive 
drugs with fetal-neonatal and maternal complications 
was investigated, which has been mainly overlooked by 
previous studies. An increased number of antihypertensive 
drugs considerably increased the incidence of maternal 
and fetal complications. The incidence of maternal and 
fetal-neonatal complications was higher in mothers 
receiving 5 of more divided doses of antihypertensive 
drugs compared to those receiving less than 5 divided 
doses.

Unfortunately, the need for divided and multiple doses 
of the drugs can cause irregular use of medications. 
Pregnant women may not continuously use the drugs 
when the required number of doses of antihypertensive 
drug increases. Therefore, irregular use of drugs to control 
blood pressure can cause maternal and fetal complications.

Conclusion
Although pregnancy in women with chronic hypertension 
is associated with maternal and fetal-neonatal 
complication in half the cases, rigorous control of blood 
pressure and timely prescription of antihypertensive can 
obviously reduce such complications. 

The risk of maternal and fetal-neonatal complications 
in pregnancy was considerably higher in women with 
chronic hypertension who received 5 or more than 5 
divided doses of hypertensive drugs compared to those 
who received less than 5 doses. Awareness in this regard 
in counseling before pregnancy is a patient’s right which 
must be respected.
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