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ABSTRACT

Background: Hypertensive disorders of pregnancy are a major cause of adverse pregnancy outcomes. Though the
etiology of spectrum of vascular disorders of pregnancy is still not understood completely, yet abnormally elevated
homocysteine level has been implicated in the causal pathway and pathogenesis. Hyperhomocysteinemia has been
significantly associated with increased risk of poor maternal and foetal outcomes in terms of PIH, abruption, IUGR,
recurrent pregnancy loss, intrauterine death and prematurity.

Methods: The present prospective study was conducted among 180 pregnant women (57 exposed and 123 non
exposed) in Kamla Nehru State Hospital for Mother and Child, IGMC Shimla, Himachal Pradesh with an objective of
determining association of abnormally elevated homocysteine level in pregnancy and adverse pregnancy outcomes.
Socio-demographic, clinical, biochemical including homocysteine level, laboratory, ultrasonographic parameters and
foeto-maternal outcomes of pregnancy of all the participants were documented.

Results: The mean homocysteine level of exposed group (23.26£10.77 umol/L) was significantly higher than the
unexposed group (8.994+2.47 pmol/L). Among hyperhomocysteinemic subjects, 10.5% had abruption, 15.8% had
PRES and 8.7% PPH which was significantly higher than normal subjects. Similarly, patients with homocysteinemia
had significantly higher proportion (21.3%) of poor Apgar score, more (41.9%) NICU admissions and higher
frequency (4.7%) of meconium aspiration syndrome.

Conclusions: The present study generates necessary evidence for associating abnormally elevated homocysteine
levels with pregnancy related hypertensive ailments and adverse pregnancy outcomes. It further demands the need of
robustly designed studies and trials to further explore the phenomenon. Moreover, it emphasizes on a simple and
timely intervention like estimating the much-neglected homocysteine levels during pregnancy which can definitely
contribute in predicting and preventing adverse perinatal outcomes.
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INTRODUCTION

Abnormally raised total homocysteine level during
pregnancy is an established risk factor for vascular
diseases resembling hypertensive disorders related of
pregnancy.! During normal pregnancy homocysteine
level gradually decreases with gestational age. In

hyperhomocystenemia, homocysteine undergoes auto-
oxidation generating reactive oxygen species which
inactivate nitric oxide and thrombomodulin leading to
endothelial damage and dysfunction. Furthermore it also
interferes ~ with  fibrinolytic  system adding to
pathophysiology of preeclampsia and eclampsia.”
Abnormally increased homocysteine level has been
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associated with an increased risk of preeclampsia,
intrauterine  growth restriction, abruptio placenta,
stillbirth, and miscarriage.” To further strengthen the
evidence, the patients with elevated homocysteine values
benefitted from therapies that lower homocysteine levels,
in the form of folic acid, vitamin B6 which decreases
homocysteine by 25%.°

As there is dearth of such studies in the geographical area
and considering the paucity of information on this
subject, the present study was conducted at Kamla Nehru
State Hospital for Mother and Child, Indira Gandhi
Medical College, Shimla to ascertain the role of
homocysteine in hypertensive disorders of pregnancy and
its correlation with adverse pregnancy outcomes in terms
of maternal and foetal outcomes. The present study is an
extension of an earlier case control study that generated
substantial ~ evidence  of  association  between
hyperhomocystenemia and vascular disorders of
pregnancy.’

METHODS

The study was conducted in the department of obstetrics
and gynaecology, Kamla Nehru State Hospital for Mother
and child IGMC Shimla among the pregnant women
(more than 20 weeks of gestation) attending antenatal
clinic. It was an additional step conducted in an earlier
case-control study where the cohort of pregnant women
with normal and abnormal homocysteine level were
followed up till the termination of pregnancy. The study
was conducted for a period of 1 year from August 2017
through July 2018.

A homocysteine value of >15 pmol/L was agreed upon to
label a  pregnant woman as exposed for
hyperhomocystenemia. In total 180 women were
included in study; 57 women with abnormal
homocysteine level and 123 women with normal level
were followed for maternal and foetal outcomes at the
termination of pregnancy.

A study proforma was designed to collect the data during
the study. Socio-demographic parameters, antenatal
history, previous medical and reproductive history,
clinical signs and symptoms, laboratory investigations,
ultrasonic findings, plan and mode of delivery and
maternal/foetal outcomes were recorded on the proforma.
On admission detailed obstetric, menstrual, medical,
treatment and dietary history were noted. Signs and
symptoms were inquired from the patients. General
physical  examination, systemic and  obstetrics
examination was done as per protocol.

Venous blood sample (2 ml) was collected in a serum test
tube with all aseptic precautions. Serum homocysteine
concentration was measured by chemo luminescent
enzyme method. All samples were processed in Abbott
immunoassay analyser 1000/r.
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Maternal and foetal monitoring was done which included
NST, BPP and Doppler velocimetry. Subjects who were
less than 34 weeks and required termination of pregnancy
were given 4 doses of dexamethasone. Plan and mode of
delivery was decided accordingly. Labour was managed
partographically. Details of mode of delivery and any
intrapartum or postpartum complication was also
recorded. All the patients were followed in postpartum
period for any maternal morbidity and mortality.
Maternal morbidities like PRES, abruption, atonic PPH
etc. are watched for and recorded appropriately. Neonatal
parameters including livebirth/stillbirth, Apgar score at 1
and 5 minutes, birth weight, sign of meconium aspiration,
admission in NICU were recorded. The feto-maternal
outcomes in both groups were compared.

Ethical considerations

Prior permission was taken from Institute Ethical
Committee to go ahead with the study. Personal
identifiers were omitted in order to maintain
confidentiality and anonymity. An informed consent was
taken from the patient and the guardian before including
in the study. Potential harms and benefits were explained
to the patient before taking consent. Patient was free to
leave the study at any point of time and this didn’t affect
her clinical care. No financial expenditure was incurred
by the patient for the sake of study.

Statistical analysis

Data were entered into Microsoft excel spreadsheet,
cleaned and transferred to Epi Info version 7.2.2.6
software for  analysis. Continuous  variables
(homocysteine levels) were presented in the form of
mean scoreststandard deviations. Discrete variables
(Socio demographic, biochemical and hematological
parameters) were presented in percentages and
proportions of each. Pearson’s Chi-squared or Fisher
Exact test was used to test the statistical significance of
dichotomous and categorical data. Mean homocysteine
levels of two groups were compared using Independent
t-test. Relative risk with 95% confidence intervals were
also calculated to find out the strength of association
between exposure and outcome variable wherever
required. p value <0.05 was considered as statistically
significant. Two-tailed significance tests were used for all
analysis.

RESULTS

A total of 180 antenatal women at period of gestation
more than 20 weeks were registered during study period.
Exposed group consisted of 57 antenatal women
(homocysteine >15 pumol/L) while unexposed group
consisted of 123 women (homocysteine <15 pumol/L).
The mean age of exposed and unexposed group was
23.8+2.3 and 25.1+3.2 years respectively; however, there
was no statistically significant difference between the two
indicating comparability between the groups. Figure 1
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shows the distribution of study participants as per level of
serum homocysteine. About 32% participants had
deranged homocysteine level. The mean homocysteine
level in exposed and unexposed groups was 23.26+10.77

15 pmol/L, 10.5% had abruption, 15.8% had posterior
reversible encephalopathy syndrome (PRES) and 8.7%
had post-partum hemorrhage (PPH) whereas in subjects
with homocysteine <15 umol/L, 54.1% had abruption,

3.3% had PRES and 2.4% had PPH. This difference was
found to be statistically significant.

pmol/L and 8.99+2.47 pmol/L respectively; the
difference being statistically significant (p < 0.001).

Table 2 highlights the relation of homocysteine and
various foetal outcomes among subjects. Among subjects
with abnormal maternal homocysteine level, 33.3% had
preterm deliveries while among subjects with normal
maternal homocysteine levels 15.4% had preterm
deliveries. The mean homocysteine level in mothers at
term pregnancy was 12.49+£8.40 pumol/L. The mean
homocysteine at preterm was 17.28+11.50 pmol/L. These
differences were found to be statistically significant.
Among subjects with homocysteinemia, 31.6% had
caesarean delivery while among normal patients 22% had
caesarean delivery; however, this difference was
statistically insignificant. Subjects with abnormally raised
homocysteine, had significantly higher proportion
(50.9%) of low birth weight babies as compared to
patients with normal level (16.3%). Although the exposed
group had higher proportion (24.6%) of still birth than the
unexposed group (13%), the difference was not
statistically significant.

H Homocysteine < 15pmol/L.  # Homocysteine >15pmol/L

57 (32%)

123 (68%)

Figure 1: Distribution of study participants according
to homocysteine level.

Table 1 shows the association of homocysteine level and

maternal outcomes among study subjects. It was
observed, in subjects with homocysteine level more than

Table 1: Relation of homocysteine with maternal outcome.

Homocysteine level (umol/L) | Normal (n = 154)| Abruption (n =11)

PRES (n = 8)

>15 umol/L (n = 57) 42 (73.7%) 6 (10.5%) 5 (15.8%) 4 (8.7%) 0.002°
<15 pmol/L (n=123) 112 (92.7%) 5(4.1%) 3 (3.3%) 3 (2.4%) )
Mean homocysteine level 13.07+9.18 15.36+7.85 17.12+11.24 16.04+6.43 0.248

Table 2: Relation of homocysteine with foetal outcome.

Risk ratio

Characteristic (95% CI)

\Homocysteine level (umol/L)

>15 pmol/L (n = 57) 19 (33.3%) 38 (66.7%) "
<15 pmol (n = 123) ggg;t 19 (15.4%) 104 (84.6%) 0.011 2.15(1.24-3.75)
Mean homocysteine level - 17.28+11.50 12.49+8.40 0.004* -
Homocysteine level (umol/L) glaiszge;an (\Illagnllgls)
>15 pmol/L (n = 57) Eﬁi’i‘iif’f 18 (31.6%) 39 (68.4%) 2% 144 (0.87-2.39)
<15 pmol/L (n = 123) y 27 (22%) 96 (78%)
Mean homocysteine level 13.76+9.75 12.754+6.53 0.526 -
Homocysteine levels (umol/L) (<n2:'54l;§ (>n2:'511§g1 )
S . . 5 < <0.001*  3.12 (1.94-5.03)
>15 pmol/L n = 57 (%) Birth weight 29 (50.9%) 28 (49.1%)
<15 pmol/L n = 123 (%) 20 (16.3%) 103 (83.7%)
Mean homocysteine level 15.13£11.32 11.79£7.64 <0.01* -
Homocysteine levels (umol/L) (Sglgt;lg)h/IUD z;llv:e ;b 513;1
> - S S S 0.085 1.89 (0.99-3.59)
5 pmol/L (n= 57) Viability 14 (24.6%) 43 (75.4%)
<15 umol/L (n = 123) 16 (13%) 107 (87%)
Mean homocysteine level 15.51£9.83 13.10£9.06 0.919 -
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Table 3: Relation of homocysteine with foetal outcomes among live births.

Characteristic

Homocysteine level (umol/L

Risk ratio (95%
(ol)}

>15 pmol/L (n = 43) . 30(69.7%) 13 (21.3%)
<0.01* .
<15 pmol/L (n = 107) Apgar at 1 min 101 (93.4%) 6 (6.6%) 0.01 0.74 (0.60-0.91)
. NICU No NICU
Homocysteine level (umol/L) NICU admission admission 0001 345 (186640
>15 pmol/L (n = 43) nilifeon 18 (41.9%) 25 (58.1%) : RO,
<15 pmol/L (n = 107) 13 (12.1%) 94 (87.9%)
Homocysteine levels (pmol/1) Meconium MéS NO_MAS
irati (n=3) (n=145) 0947  1.66(0.29-9.58
>15 pmol/L (n = 43) *S‘s"gfolrg‘; 2 (4.7%) 41 (95.3%) : 66 (0.29-9.58)
<15 pmol/L (n =107) yn 3 (2.8%) 104 (97.2%)
. Neonatal sepsis No neonatal
H t level /L .
omocysteine levels (imol/L) Neonatal (n=10) st (e 140) oo 1166 (0.49.5.59)
>15 umol/L (n = 43) Sepsis 4 (9.3%) 39 (90.7%) ’ : ’ ’
<15 pmol/L (n = 107) 6 (5.6%) 101 (94.4%)

Table 3 shows the relation of homocysteine and various
foetal parameters among live births. Among 150 viable
births, women with homocysteinemia had significantly
higher proportion (21.3%) of poor Apgar score than
unexposed women (6.6%). About 41.9% neonates of
mother with homocysteinemia needed NICU admission
whereas only 20.7% needed NICU admission in the
group with normal homocysteine level. This was found to
be statistically significant. Meconium aspiration
syndrome (MAS) was seen in 4.7% and 2.8% of babies
whose mother had homocysteine level >15 pmol/L and
<15 pmol/L respectively; the difference being
statistically insignificant. Sepsis developed in 9.3%
neonates whose mother had abnormal homocysteine level
as compared to 5.6% neonates whose mother had normal
level. This difference was found to be statistically
insignificant.

DISCUSSION

The present study revealed that antenatal women with
abnormally raised homocysteine were significantly more
likely to have adverse maternal outcome in terms of
abruption, PRES and PPH. This further reinforces the
role of homocysteine in causal pathway of the vascular
disorders of pregnancy. Vollset et al also concluded
similar findings and acknowledged strong association
between  homocysteine  level ~and  pregnancy
complications and adverse outcomes.’

It was seen that the risk of having preterm delivery in
women with hyperhomocysteinemia was almost as twice
as compared to women with normal levels. Moreover, the
mean homocysteine level was also significantly higher in
the exposed group when the preterm were considered.
The participants with abnormal homocysteine level were
more likely to deliver I[UGR and non-viable babies.
Similar results were observed in a study conducted in
Lucknow where mean homocysteine was higher where
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outcomes were IUGR and preterms.® Similarly significant
differences between two groups were noticed regarding
foetal outcomes. Poor Apgar scores and more NICU
admissions were seen in abnormal homocysteine group.
Study findings were also corroborated by the findings of
studigesllby Mascarenhas et al, Gaiday et al, and Chaudhry
etal.”

Study had few limitations. Firstly, being a time bound
study, the sample size was chosen arbitrarily.
Furthermore, the study participants were enrolled
utilizing convenience sampling method. This might have
affected the generalizability of the study results and
external validity of the study.

CONCLUSION

The present study shows that hyperhomocysteinemia is
associated with adverse maternal and perinatal outcome.
It was associated with abruption, PRES and PPH in the
mother. Various fetal and neonatal complications like
RDS, jaundice, IUGR, low APGAR score and stillbirths
are seen more often in mothers with raised homocysteine
levels.

As study had limited power, more robust data from
cohort studies or randomised control trials are needed to
recommend the estimation of homocysteine as a routine
investigation as a part of prenatal screening and in normal
pregnancy. As various factors like vitamin B12, B6 and
folic acid have already been studied which can check
hyperhomocystenemia, focus on such trial is also deemed
necessary.

Estimation of homocysteine levels prior to pregnancy
may help to predict and prevent further development of
vascular disorders and adverse outcomes associated with
them, if timely correction of homocysteine level is done.
In the current scenario with focus on quality maternal
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care, it is strongly recommended that the antenatal
women must undergo the screening for
hyperhomocystenemia.
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