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Abstract

Introduction: Hypertension is one of the common problems associated with pregnancy that
may be followed by eclampsia, acute renal failure, maternal death, premature delivery, intra-
uterine growth restriction and other. This study was conducted to determine the results of
pregnancies associated with hypertension in patients visiting in the Delivery Ward of Govt.
Thanjavur medical college hospital (Tertiary care Centre) Thanjavur. Methods: A descriptive
study was conducted on all the patients admitted to the aforementioned department and who
possessed the inclusion criteria for hypertensive pregnancy. Results: Among the 7004
delivery cases examined, 1315 cases had hypertension (18.8%). Among these, 983 (74.7%)
had gestational hypertension; 209 (15.9%) had preeclampsia- eclampsia; 38 (2.9%) had
preeclampsia superimposed on chronic hypertension; 83 (6.3%) cases had chronic
hypertension; and 3 (0.2%) had associated comorbid conditions like Liver & Renal disorders.
Ninety-six point three percent (96.3%) had a systolic blood pressure (BP) of 140 - 190
mmHg, and 3.7% had a systolic BP greater than 190 mmHg. Whereas 61.1% of diastolic
blood pressure 90 - 110 mmHg and 38.9% of the mothers had diastolic BP greater than 110
mmHg. The HELLP (Hemolysis, Elevated Liver enzymes & Low Platelet count) syndrome
was present in 3.4% of cases; 22.1% experienced premature delivery; 2.5% had IUFD (intra
uterine fetal death); 28.1% had IUGR (intrauterine growth retardation); and 21% had LBW
babies. Conclusions: Based on our results, hypertensive mothers who are younger and have
lower weight babies at birth experience more perinatal complications. The unpleasant effects
of hypertension in pregnancy warrant the need for training, routine prenatal care, the early
detection and treatment of hypertension at younger ages of pregnancy, and follow-up after
delivery.
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Introduction

1. Background

Hypertensive disorders of pregnancy are among the leading causes of maternal and perinatal
deaths in developing countries, and many studies have been conducted in this field ™.
Hypertension is a common medical problem that affects 20%-30% of the adult population
and more than 5%-8% of all pregnancies in the world © 1. Hypertensive disorders of
pregnancy rank high among the causes of maternal mortality and morbidity. Hypertension in
pregnancy is defined as a systolic BP of 140 mmHg and higher, and a diastolic BP of 90
mmHg and higher. Severe HTN raises the risk of heart attacks, cardiac failure,
cerebrovascular accidents and renal failure in the mothers. The fetuses of hypertensive
mothers are also at increased risks, such as: inappropriate placental oxygen transfer, IUGR,
premature delivery, placental abruption, stillbirth, and neonatal death “!. The hypertensive
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disorders of pregnancy affect 5%-22% of all pregnancies. Hypertension, bleeding and
Hn;fction are the triad of lethality that greatly contributes to maternal mortality and morbidity
The American College of Obstetricians and Gynecologists (ACOG) has classified pregnancy
induced hyper- tension (PIH) into four groups of disorders: Gestational hypertension, where
resting BP is 140/90 mmHg or higher after the 20th week of gestation; chronic hypertension,
that exists before pregnancy or begins in the first 20 weeks of gestation; preeclampsia (raised
BP and proteinuria) / eclampsia (preeclampsia and seizures); and preeclampsia superimposed
on chronic hypertension  *. In spite of the high incidence and out-comes of hypertensive
disorders of pregnancy, their pathogenesis, clinical manifestations and clinical courses greatly
vary and at times complicate the diagnosis ®. Decades of extensive research on the subject
have failed to explain its onset or aggravation, and it is still the most significant unsolved
problem in midwifery. Among the theories proposed so far, the most important is the
immunologic one. Based on this theory, an immunologic dis-order leads to an unnatural
implantation and secretion of substances that activate vascular endothelial cells, or damage
them, leading to vascular constriction and eventually a raised BP.

PIH is more commonly seen in nulliparous women, and older women (owing to the risk of
chronic HTN) are at greater risk of preeclampsia being superimposed. Evidence shows that
discrete pathophysiological changes begin from the moment fertilization takes place. And if
delivery does not take place these changes lead to the involvement of multiple organs and
present with dangerous clinical signs in both the mother and fetus ™. Pregnancies induced
with hypertension are associated with increased risks of serious outcomes such as premature
delivery, IUGR, perinatal mortality & morbidity, acute renal failure (ARF), acute hepatic
failure, bleeding at the time of delivery and postpartum bleeding, maternal mortality &
morbidity following harms such as HELLP, disseminated intravascular coagulation (DIC)
and seizures * °1. The hazards of these outcomes depend on its severity, gestational age
(GA) at the onset of HTN, and GA at the time of delivery. According to literature, women
who are affected with PIH before their 37" week of gestation have poorer perinatal results as
compared to women who are affected at term. Moreover, IUGR and placental abruption are
more common in preterm deliveries. Hypertensive mothers usually give birth to preterm
babies, who in turn most likely need Neonatal Intensive Care Unit (NICU) will care as a
result of their IUGR and low birth weight (LBW) 1%,

The prevalence of preeclampsia has been reported at 18.8%, but it is influenced by parity,
race, ethnicity, environmental factors, socio-economic status, multiple pregnancies, maternal
obesity etc. Hence different statistical results have been obtained in research. This study
aimed to investigate the consequences of high blood pressure in pregnancy

Aim of study

To study the maternal and fetal outcome, precipitations, epidemiological factors &
complications in a tertiary care Centre in case of Hypertensive Disorders Complicating
Pregnancy.

2. Methods

A cross-sectional descriptive study was conducted in Govt. Thanjavur medical college
hospital (a teaching hospital) over a period of 6 months from January 2022 to June 2022. This
hospital is also considered a tertiary care center which is referral Centre for Pudukkottai,
Ariyalur & Nagappattinam districts

Inclusion criteria

Hypertensive pregnant mothers (with a BP of 140/90 mmHg or more) who had visited the
hospital for delivery during six months went under study, regardless of when their BP had
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risen.
Exclusion criteria
Pregnant mothers who were not Hypertensive

Among the 7004 cases of delivery 1315 had hypertension (18.8%). The maternal variables
studied were: age, gestational age, number of deliveries, status of mother’s BP, type of
delivery, time of occurrence of HELLP based on lab findings and doctor’s diagnosis, and
maternal death. Neonatal variables included: weight at birth, first minute and fifth minute
Apgar scores, IUGR, IUFD and neonatal death. Data were extracted upon referring to
mothers’ and neonates’ existing files, and gathered by completing the study’s data collection
questionnaire various parameters which affect the maternal &fetal outcome, the response to
treatment, complications dealt within the Antenatal, intra & post natal period, ICU assistance
given if any& the outcome were analyzed &compared with other studies

In our study hypertension was considered as a systolic BP of 140 mmHg and higher and a
diastolic BP of 90 mmHg and higher. Based on the signs & symptoms of disease and a
history of HTN before pregnancy, the patients were classified into groups of “gestational
hypertension”, “chronic HTN”, “pregnancy-aggravated chronic HTN”, ‘“preeclampsia-
eclampsia” and “preeclampsia superimposed on chronic hypertension.

3. Results

Among the 7004 mothers who had delivered in the hospital 1315 had HTN (18.8%), most
mothers fell in the 21-30 years age-group (56.2%). (12.6%) were aged under 20 and 31.2%
were aged over 30 years. 67.2% were primiparous and only 5.1% had over 3 pregnancies.
The study population’s demographic data are displayed in Table 1.

Table 1: Demographic characteristics of the population and their newborn infants of mothers with
hypertension

Variables Number Percent (%)
<20 166 12.6
Maternal age 21-30 739 56.2
>30 410 31.2
1 884 67.2
Parity 2 243 18.5
3 121 9.2
>3 67 5.1
20-29 176 13.4
Gestational Age 30-36 972 73.9
<37 167 12.7
Type of delivery NVD - 371 28.2
Caesarean section 944 71.8
NVD 175 60
Preterm (291) Caesarean section 116 40
NVD 196 19.1
Full Term (1024) Caesarean section 828 80.9
. . <7 275 20.9
First minute Apgar score 57 1040 791

More than half the mothers’ (77.9%) GA at delivery (spontaneous, induced and/or elective
section) was >37 weeks and (22.1%) gave birth to preterm babies. Among these 6% (79)
babies were born at 20 - 28 weeks GA, where viability is very poor. Among the latter 21%
(276) were LBW babies or (28.1%) 370 babies had IUGR. (30%) 395 Babies needed NICU
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admissions. Intra uterine death 33 cases 2.5%. PNMR 79 cases (6%) due to extreme LBW &
prematurity. Still born: nil

The frequency distribution of systolic and diastolic BP in hypertensive mothers is illustrated
in Table 2. According to the results, the percentage of very high diastolic BP-which is an
indicator of the severity of disease - was more than the percentage of very high systolic BP in
these individuals.

Table 2: Distribution of systolic and diastolic blood pressure values

Diastolic blood Number | Percent Systolic blood Number | Percent
pressure (mmHgQ) pressure (mmHg)
90-110 803 61.1 140-190 1266 96.3
110-140 512 38.9 191-230 49 3.7
Total 1315 100 Total 1315 100

In hypertensive mothers, 6% of newborns (79 cases) were born at a GA of 20 - 28 weeks,
16.1% (212) cases were born at 29 - 36 weeks GA, and 77.9% (1024 cases) were born at 37 -
42 weeks GA. Hence the highest percentage was of those born at> 37 weeks GA. Beginning
with the third semester, PIH had posed as a serious threat and had led to the termination of
pregnancy.

Upon examining the first minute Apgar score, 6.1% (80) of newborns scored lower than 4,
19.8% (260) scored between 5-6, and 74.4% (978) scored between 7-10. The fifth minute
Apgar score was lower than 7 in 1.9% (25) cases, and 7 or more in 98.1% cases.

Table 3 shows the frequency distribution of different types of PIH.

The maternal and fetal complications of HTN raise the possibility of perinatal and neonatal
mortality and morbidity. Preterm delivery was the most prevalent among such outcomes.
Some of these cases were the result of induction or elective termination of pregnancy as the
most important measures in controlling and managing hypertensive disorders and reducing
the risks to mother and fetus.

Table 3: Prevalence types of hypertensive disorders in the study population

Disorders Number Percent (%)
Gestational hypertension 982 74.7
Preeclampsia-eclampsia 209 15.9
Preeclampsia superimposed on chronic hypertension 38 2.9
Chronic hypertension 83 6.3
Associated with other medical conditions 3 0.2
Total 1315 100

Table 4: Prevalence of maternal and fetal outcomes in the study population.

Complications Number Percent (%)
HELLPs syndrome 45 3.4
Abruptio placentae 55 4.2
Imminent eclampsia 398 30.3

AP Eclampsia 33 2.52

Post-partum eclampsia 21 1.6
PRES syndrome 21 1.6
Ventilator support 16 1.26
Residual neurological sequelae (CVA with UMN facial palsy) 3 0.2
Preterm labor 291 22.1
Cesarean section 944 71.8%
LBW 276 21
IUGR 370 28.1
IUFD 33 2.5
Infant death 78 5.9
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28.2% (371) mothers had natural vaginal deliveries (NVD), and 71.8% (944) went under
cesarean section.

4. Discussion

Maternal and fetal complications increase with an increase in PIH, but appropriate maternal
and perinatal care can prevent dangerous outcomes such as eclampsia and maternal death.

In a population-based study, Roberts et al. (2005) examined hypertensive pregnancy
disorders in 250,173 pregnant women and their newborns in Sydney-Australia. On the whole,
9.8% of the mothers had PIH disorders; 6% of these had chronic HTN, 4.2% were affected
with preeclampsia, 0.3% had preeclampsia superimposed on chronic HTN, and 4.3% had
gestational HTN. Mothers affected with hypertensive disorders were more exposed to
maternal mortality and morbidities as compared to those who were not affected [10]. Another
study con- ducted in Nigeria on 2393 deliveries found 127 (5.3%) cases affected with PIH
disorders. Gestational HTN, preeclampsia superimposed on chronic HTN and
preeclampsia/eclampsia were observed in 26.2%, 19.7% and 54.1% cases, respectively. All
the cases that had had chronic HTN before pregnancy had experienced superimposed
preeclampsia or eclampsia during pregnancy ™.

In our study, 7004 mothers visiting Govt. Thanjavur medical college delivery department
during six months were studied. 1315 cases had HTN (18.8%). Among these, 983 cases
(74.7%) GESTATIONAL Hypertension, 15.9% (209) had preeclampsia - eclampsia, 38
(2.9%) had preeclampsia superimposed on chronic HTN, 83 (6.3%) cases had chronic
HTN.197 (15%) cases had past obstetric history. 46 cases (3.5%)had positive family history
of hypertension. 947 cases (72%) received singleanti hypertensive (Tab. Labetalol) & 368
(28%) cases received two drugs (tab. Labetalol + tab. Amlodipine) postnatal.

A study in Madrid (2004) examined the outcomes of chronic HTN in the second half of
pregnancy in 154 mothers. Seventy-two percent (72%) had had chronic HTN before
pregnancy and the remainder had been affected with it during the first half of pregnancy.
Seventy-eight percent (78%) had experienced aggravation of HTN during pregnancy. Their
mean gestational age was 34 + 4.6 weeks, and most of them had undergone cesarean 2.

Dr. Jain of Chicago’s Illinois University conducted a study on 109,428 deliveries. During the
study 8019 mothers had PIH, among which 74.5% had preeclampsia and 25.5% had chronic
HTN. Hypertension was associated with unpleasant outcomes in pregnancy, such that in this
study chronic HTN was associated with preterm delivery and IUGR more as compared to
PIH alone ™. A third of women who have chronic HTN are affected with preeclampsia in
pregnancy and this phenomenon usually takes place between 26-34 weeks GA . In our
study, 6.3%of the mothers had chronic HTN prior to pregnancy, 2.9% of which were affected
with preeclampsia. Eclampsia superimposed on chronic HTN doubles the risk of IUGR and
preterm delivery # %2,

The risk of premature birth in mothers with PIH is approximately 25%-30% ™. Preeclampsia
usually oc- curs in the 32nd week and after. Ninety-four percent (94%) of the cases Saleh et
al. (2003) followed had been affected with PIH at the 32nd week and onwards ™. Whereas,
preeclampsia superimposed on chronic HTN usually occurs in the 26-33 weeks GA, and
raises the risk of premature birth and its outcomes . In Bozhino- va et al.’s study (2004) the
severe forms of preeclampsia/eclampsia were seen to begin in the 25-30 weeks of pregnancy
in 60% of cases, whereas the semi-severe forms of the disease began during 31 - 36 weeks in
50% of cases . Among the 760 mothers kept under observation in Moodley et al.’s study
(1999) in South Africa, 46.3% had preterm deliveries ™. In our study however, 52.6% of the
pregnancies ended up in preterm deliveries, 7.4% of which was terminated between 20-29
weeks. However, some of these deliveries were the result of induction. The definitive
treatment of preeclampsia is termination of pregnancy, which is done in spite of the
prematurity of the baby 2,
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A case control study in Buenos Aires (1999) hospitals examined the type of deliveries and
found that the number of cesarean (cases with PIH) were 3.8 times the controls, concluding
that PIH was clearly associated with increased cesarean 7). The greater the severity of HTN
the more are the complications associated with it during pregnancy, and hence, the greater the
possibility of pregnancy termination ' *!. Granguly et al. re- ported a 34.3% rate of cesarean
section among hypertensive mothers 8. Zibaeenezhad et al. reported a 45.8% rate ™. In our
study, 73.9% of pregnancies had been terminated by cesarean. Although the rate of cesarean
is high among PIH mothers, the higher figures in our study-as opposed to others-is because
the overall rate of cesarean in our country is many times the ideal figure. Like many other
countries, Iran too has witnessed an alarming increase in the cesarean rate; 48% of all
deliveries in 2009 were performed through cesarean 2%, This is in spite the fact that the
World Health Organization (WHO) has announced the normal cesarean rate at 1015% of all
deliveries.

Induction of delivery is used to terminate pregnancy in hypertensive mothers. In our study
60.2% (568) mothers were induced &ended up in caesarean, 28.2% by normal delivery.
While in Yadav’s study where 250 cases (PIH women) and 400 controls were observed,
52.8% and 3.25% of cases and controls, respectively, were induced to deliver. Among those
Eznl(]juced to deliver, 14.8% and 3.5% of cases and controls, respectively, underwent cesarean
One of the serious complications associated with severe preeclampsia is the HELLP
syndrome. This syndrome is a group of symptoms including hemolysis, elevated liver
enzymes, and low platelet count. There were 3.4% cases of HELLP syndrome in our study,
whereas Vigil observed the HELLP syndrome, ARF, pulmonary edema and hypertensive-
induced encephalopathy following delivery in 8.4%, 8.4%, 3.9%, 1.3% and 1.3% of cases 2.
Moodley reported HELLP syndrome at 3.2% 1% and Arif Khan reported it at 3.8% in Agha
Khan’s Hospital. In Ben et al.’s study the frequency of this syndrome in mothers affected
with severe preeclampsia and/or eclampsia was reported as 9.7% (167 cases), 14 of which
occurred before and 2 of which occurred after delivery. Nine cases had acquired it before the
32nd week of pregnancy Y. Osmanagaoglu (2004) found a significant association between
the occurrence of HELLP syndrome and maternal mortality and morbidity ??. However, we
found one case (0.1%) of maternal mortality in our study, although Moodley reported it as
0.8%.

The mean birth weight of babies born to hypertensive mothers is lower than normal . The
mean birth weight of babies born to chronically hypertensive mothers is also lower than
pregnancy-induced hypertensive mothers (with a difference of 184 g) ™. In our study 21%
(276) of the babies born to hypertensive mothers had birth weights less than 2500 g, which is
greater than the normal population. Out of this 17.3%, 5.5% weighed less than 1500 g. The
study conducted by Moodley in South Africa (1999) divided the 322 nulliparous that
consisted of 161 hypertensive cases and 161 controls into two groups: a) those with
proteinuria, and b) those with- out proteinuria. The mean birth weight in the control group
was 3.02 kg. It was 2.4 kg and 2.8 kg in groups “a” and “b” respectively. There were 9 cases
of perinatal death, all of which were observed in the hypertensive group ¢,

Preeclampsia superimposed on chronic hypertension usually occurs between weeks 26-34,
and doubles the risk of preterm delivery and IUGR [13]. A study conducted by Fernandes on
the Italian Hospital in Buenos Aires showed that SGA (small for gestational age) babies were
born 7.08 times more to mothers with PIH, than in the control group ™7 The frequency of
IUGR was 28.1% in our study, and 6.6% in Moodley and others’ studies. The higher rate of
IUGR in our study is probably a consequence of economic conditions and poor nutrition
during pregnancy. The greatest rate of IUGR was observed in the 21-30 years old group
(62%).

Elevation of BP in the mother increases the risk of perinatal mortality and morbidity. There
were 9 (5.6%) such cases (IUFD and neonatal death) among the 161 hypertensive nulliparous
observed in Moodley’s study ™. Jain’s study reported 4.8% perinatal mortality and
morbidity in PIH mothers, as opposed to 2.9% in chronically hypertensive mothers 4. we
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estimated IUFD at 2.5% (33 babies) and neonatal death at 5.9% (78 babies). Yadav also
reported higher IUFD rates in hypertensive mothers, where it was 4.8%, as opposed to 0.25%
in the control group. Perinatal deaths were observed in 14.8% of hypertensive mothers, as
opposed to 1% in the control group, hence necessitating special neonatal care in the
hypertensive group Y. Hadavi et al. studied the causes of death in a two-year study and
found PIH to be one of the most common causes of perinatal mortality and morbidity at a rate
of 8.9% °1. Elsewhere Babaee et al. examined 445 mothers and neonates and looked for the
causes of mortality and morbidity in premature babies, and found that 21% of LBW babies
had been born to mothers with PIH 24,

5. Conclusion

Hypertension disorders complicates (15- 18%) of all pregnancy& is associated with multiple
complications in the mother and baby, and particularly preterm delivery. It is an acute
emergency in which treatment & present decision making is required to get best maternal
&fetal outcome. Lack of knowledge, Late referral & late transportation is responsible for
higher incidence in developing countries. Education & proper Antenatal care is needed for
early diagnosis of hypertension& prevention.
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