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Abstract

Objectives. To determine the prevalence of hypoglycaemia using continuous glucose monitoring system (CGMS) among
insulin-treated pregnant women with diabetes whose glycosylated haemoglobin (HbA1c) were <6.0% and identify the risk
factors associated with hypoglycaemia occurrence.

Methodology. We conducted a cross-sectional study using 6-days CGMS to detect the prevalence of hypoglycaemia in
31 insulin-treated pregnant women with diabetes who achieved HbA1c <6.0%. Patients were required to log-keep their
self-monitoring blood glucose (SMBG) readings and hypoglycaemia events.

Results. Eight women experienced confirmed hypoglycaemia with additional seven experienced relative hypoglycaemia,
giving rise to prevalence rate of 45.2% (one had both confirmed and relative hypoglycaemia). Nine relative hypoglycaemia
and 17 confirmed hypoglycaemic events were recorded. Sixteen (94%) out of 17 confirmed hypoglycaemia events
recorded by CGMS were asymptomatic and were missed despite performing regular SMBG. Nocturnal hypoglycaemia
events were recorded in seven women. Univariable analysis did not identify any association between conventional risk
factors and hypoglycaemia events in our cohort.

Conclusion. Insulin-treated pregnant women with diabetes who achieved HbA1c <6.0% were associated with high
prevalence of hypoglycaemia. Asymptomatic hypoglycaemia is common in our cohort and frequently missed despite
regular SMBG. Present study did not identify any association between conventional risk factors and hypoglycaemia

events in our cohort.
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INTRODUCTION

Maternal hyperglycaemia is associated with increased
risk of major malformations, pregnancy loss, macrosomia,
birth complications, infant with excess adiposity and
subsequently higher risk of developing obesity and
metabolic syndrome as children."* Treatment to achieve
normoglycaemia has been demonstrated to improve
perinatal outcomes in numerous randomised studies.’ The
recommended glycosylated haemoglobin (HbA1C) target
in pregnancy is less than 6.0% if this can be achieved
without hypoglycaemia. However, striving to achieve tight
glycaemic control increases the risk of hypoglycaemia.’
In a study on pregnant women with type 1 diabetes,
data recording by continuous glucose monitoring system
(CGMS) for 72 hours detected nocturnal hypoglycaemia
(defined as interstitial glucose <2.8 mmol/L, recorded by
CGMS) in up to 76% of the study population. The mean
HbAlc level in their study population was 6.1+1.2%°
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Nielsen et al., in another study demonstrated that 45%
of women with type 1 diabetes experienced at least one
episode of severe hypoglycaemia during pregnancy. The
authors defined hypoglycaemia as capillary blood glucose
<4 mmol/L, and severe hypoglycaemia when the patients
required help from another person to actively administer
oral carbohydrate or injection of glucagon or glucose.
The median HbAlc in women who experienced severe
hypoglycaemia was 7.0% (interquartile range 5.9-10.9)
in their study.’ High incidence of hypoglycaemia was
not only detected in women with type 1 diabetes, but
also among women with gestational diabetes mellitus
(GDM)." In the study, the authors defined hypoglycaemia
as glucose <2.8 mmol/L, detected by either CGMS or
glucometer. The reported incidence of hypoglycaemia
differs greatly between studies mainly due to different
study populations, methodological variation and used of
different threshold to define hypoglycaemia.
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Mild hypoglycaemia may be inconvenient or frightening
to patients whereas severe hypoglycaemia can lead to
severe morbidity and death.”" Frequent hypoglycaemia
not only affect the mother, but has also been shown to be
associated with intrauterine growth restriction.® Hence, a
balance needs to be sought between achieving the targets
to prevent complications due to maternal hyperglycaemia
as well as avoiding maternal hypoglycaemia.

The tool traditionally used to treat and manage diabetes is
self-monitoring of blood glucose (SMBG) using glucometer.
However, intermittent SMBG using glucometer fails to
provide complete insight on the pattern of glycaemia
profiles with regards to the direction and recent history
of the blood glucose level. A better appreciation and
understanding of the effect of these two extremes, hyper-
and hypoglycaemia in pregnancy, has been made possible
by the advent of CGMS technology, which is able to
provide a profile of glycaemic patterns throughout a 24-h
period and has been shown to improve glycaemic control,
reduce hypoglycaemia occurrence, lower birth weight and
reduced risk of macrosomia compared to those managed
using SMBG."*!* Continuous glucose monitoring (CGM)
may also be particularly beneficial among those with
hypoglycaemia unawareness, nocturnal hypoglycaemia
and/or frequent hypoglycaemic episodes.'>'¢

Despite increasing numbers of investigators using this
technology in pregnancy, there are limited studies that look
into the occurrence of hypoglycaemia among pregnant
women with diabetes.®'° A previous study had demonstrated
an association between HbAlclevel <6.5% and risk of severe
hypoglycaemia during early pregnancy in type 1 diabetes.”
Nevertheless, literature search revealed that, to date, none
has looked into the prevalence of hypoglycaemia among
insulin-treated pregnant women with diabetes when their
HbAlc were <.6.0%. Hence, the present study aims to
determine the prevalence of hypoglycaemia using CGMS
among insulin-treated pregnant women with diabetes
who achieved tight glycaemia control with HbAlc level
<6.0%. This study also attempts to identify the risk factors
associated with occurrence of hypoglycaemia.

METHODOLOGY

We conducted a cross-sectional study using CGMS (iPro™2
Professional CGM developed by Medtronic) to detect the
prevalence of hypoglycaemia events among pregnant
women with diabetes who achieved tight glycaemic
control with HbAlc level of <6.0%. This study was carried
out from June 2015 to December 2015. All pregnant women
with diabetes who attended the follow up at Combined
Endocrine-Obstetric Clinic Tengku Ampuan Rahimah
Hospital, Klang and who had fulfilled the inclusion and
exclusion criteria were recruited. The inclusion criteria
were 1) diabetes in pregnancy including type 1 diabetes,
type 2 diabetes and GDM, 2) on insulin therapy, of any
dose, 3) HbAIC <6.0% and 4) age >18. The exclusion
criteria were 1) known or suspected haemoglobinopathies,
2) renal failure with serum creatinine above the normal
reference range, 3) recent blood transfusion within three
months prior to the enrolment of the study, 4) not willing
to check a minimum of four blood glucose readings each
day and 5) decided to fast during Ramadan Month despite
counselling regarding the risks.
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The classification and diagnosis of diabetes followed
were based on the guideline recommended by the
American Diabetes Association.” GDM was defined as
diabetes diagnosed in the second or third trimester of
pregnancy that is not clearly overt diabetes, using “one-
step” 75-gram oral glucose tolerance test with cut-off
fasting plasma glucose values of 5.1 mmol/L and two
hours of 8.5 mmol/L. HbAlc was measured using ion-
exchange high performance liquid chromatography
(HPLC), with National Glycohaemoglobin Standardisation
Program (NGSP) and International Federation of Clinical
Chemistry and Laboratory Medicine (IFCC) reference
system. No previous study has been performed to
determine the prevalence of hypoglycaemia events among
pregnant women with diabetes whose HbAlc's were
treated to target of less than 6.0%. A relevant study was
performed on 34 pregnant women with type 1 diabetes of
any HbA1lc levels where the prevalence of hypoglycaemia
was reported as 76%.% In order to achieve 15% precision
in estimating prevalence rate of 76%, 31 patients were
recruited into present study.’

Out of the 229 women who were screened for eligibility
of entering into the study, 46 women fulfilled the
criteria. Eligible patients were informed about the study
protocol and written informed consent was obtained
prior to the commencement of the study. Thirty-seven
women consented for the study. Patients were managed
and counselled as per usual clinical practice including
dietary advice, target weight gain, target glucose level,
technicality of insulin injection and titration. Patients were
encouraged to carry out daily usual routine during the six
days of CGMS, including self-management of diabetes
control. They were also oriented on frequency of capillary
blood glucose testing using glucometer in order to
calibrate the sensor data, log-keeping on the SMBG, food
diary, physical activities, medications and other events
(such as feeling of hypoglycaemic and/or hyperglycaemic
symptoms, or illness). Following insertion of the CGMS
device, interstitial glucose were recorded and stored every
five minutes for the following six days. Upon completion
of the study and after reports were generated, patients
were educated regarding the effects of food, activities
and medications on blood glucose levels and advised
on adjustment if necessary. Six patients were excluded
from the analysis because of withdrawal of consent (n=1),
sensor manufacturing defect (n=1), steroid therapy (n=1)
and dislodged sensor (n=3).

Criteria for discontinuation or withdrawal of patients were
as in Supplement 1.

The following are the outcome variables and their

corresponding definitions:*2

1. Confirmed or documented hypoglycaemia was defined
as blood glucose level of less than 3.0 mmol/L, recorded
either by SMBG or CGMS (for at least 20 minutes).

2. Severe hypoglycaemia was defined as a hypoglycaemia
event that requires assistance of another person to
actively administer carbohydrate, glucagon, or other
resuscitative actions.

3. Asymptomatic hypoglycaemia or hypoglycaemia
unawareness was defined as a documented
hypoglycaemia event not accompanied by typical
symptoms of hypoglycaemia.
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4. Relative hypoglycaemia was defined as an event
during which the person with diabetes reports any
of the typical symptoms of hypoglycaemia, and
interprets those as indicative of hypoglycaemia, but
with a measured blood glucose concentration >3.0
mmol/L.

5. Nocturnal hypoglycaemia was defined as a
hypoglycaemia event that occurs between 00:00 and
06:00 hours.

The study had been approved by the Medical Research and
Ethics Committee (MREC), Ministry of Health, Malaysia.

Statistical analysis

Demographic and baseline characteristics were expressed
using mean and standard deviation (SD) for continuous
variables (median with interquartile range were used
for non-parametric variables). Test for normality was by
using skewness and kurtosis. Numbers with proportions
were used for categorical variables. Characteristics of
the patients for categorical variables between group
with hypoglycaemia and group without hypoglycaemia
were compared using Fisher’s Exact test; for continuous
variables, independent-samples T test was used (Mann
Whitney U test was used for non-parametric variables).
Univariable analysis was used to identify the risk factors
associated with occurrence of hypoglycaemia. The results
were expressed as odd ratios (OD) and 95% confidence
intervals (CI). The associations were considered to be
significant if p value <0.05. Analyses of the data were made
using the SPSS package version 23.
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RESULTS

A total of 20 women with preexisting diabetes mellitus
and 11 women with GDM were recruited into present
study. Mean age of the overall cohort was 33.6+4.3
years. Malays formed the majority of the study cohort
reflecting the ethnic composition of Malaysians’ general
population. The mean HbAlc at recruitment was 5.3%0.5
(Table 1). The duration of disease was very short (<3 years)
in most of the patients except two (six and eight years
respectively). Majority of the women (n=26) were on basal
boluses, of these 22 women on short acting human insulin
and neutral protamine hagedorn (NPH), three women on
rapid acting analogues (two aspart and one lispro ) and
NPH, one woman on short acting human insulin and
detemir . The remaining patients were on basal (n=3, all
on NPH) and basal plus two (n=2, both on NPH and short
acting human insulin).

During the study period, there were eight women
who experienced confirmed hypoglycaemia and seven
women who experienced relative hypoglycaemia with
capillary glucose levels ranges from 3.3-3.8 mmol/L,
giving rise to prevalence rate of 45.2% (14 women, as
one had both confirmed and relative hypoglycaemia
events). Nine events of relative hypoglycaemia and 17
confirmed hypoglycaemic events were recorded during
the study periods with the nadir glucose level below
the threshold of detection value by CGMS, ie., <2.2
mmol/L. Of all the 17 confirmed hypoglycaemia events
recorded by CMGS, almost all (94%) were asymptomatic
and were missed despite performing regular SMBG
daily. Patients experienced a mean of 1.9+1.1 episodes

Table 1. Baseline clinical data in 31 diabetes women according to occurrence of hypoglycaemia in pregnancy

All (n=31) Hypo (n=14) No hypo (n=17) p value
Age (in years) 33.614.3 34.5+3.7 32.8+4.6 0.283
Ethnicity

1. Malay 17 (54.8%) 11 (78.6%) 6 (35.3%)

2. Non-Malay (Chinese, Indian, Others) 14 (45.2%) 3(21.4%) 11 (64.7%) 0.029
BMI (kg/m?) 30.8 (5.9) 29.9 (4.7) 31.0 (5.1) 0.427
Gestational age (weeks) 28.0+4.5 28.0+4.3 28.0+4.8 1.000
Trimester

1. Second 12 (38.7%) 6 (42.9%) 6 (35.3%)

2. Third 19 (61.3%) 8 (57.1%) 11 (64.7%) 0.724
Haemoglobin (g/L) 11749 118+11 11748 0.718
BP (mmHg)

1. Systolic 117.5+12.2 119.1+8.6 116.1£14.7 0.491

2. Diastolic 74.0+9.8 73.6+8.6 74.4+10.9 0.845
Type of diabetes

1. Preexisting # 20 (64.5%) 10 (71.4%) 10 (58.8%)

2. Gestational 11 (35.5%) 4 (28.6%) 7 (41.2%) 0.707
Type of insulin

1. Human insulin 27 (87.1%) 10 (71.4%) 17 (100.0%)

2. Insulin analogue 4 (12.9%) 4 (28.6%) 0 (0%) 0.032
Total insulin dose (unit/day) 45.5+22.4 46.9+21.2 44.4+24.0 0.763
Insulin dose (unit/kg) 0.610.3 0.6+0.3 0.5+0.2 0.403
HbA1c (%) 5.3+0.5 5.4+0.5 5.3+0.4 0.377
HbA1c

1.<56.0% 7 (22.6%) 2 (14.3%) 5(29.4%)
2.5.0% —5.9% 24 (77.4%) 12 (85.7%) 12 (70.6%) 0.412

Abbreviation: Hypo= Hypoglycaemia; N= number; HbA1c=Haemoglobin A1c; BP= blood pressure; BMI= body mass index

Categorical variables are expressed as number (percentage)

Continuous variables are expressed as meanststandard deviation

* Non-parametric variables are expressed as median (interquartile range)
# All were type 2 diabetes
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of hypoglycaemia during the six days study period. The
mean duration of hypoglycaemia experienced by each
patient during the six days study period was 48.8+29.2
minutes. None of the women had severe hypoglycaemia.
Nocturnal hypoglycaemic events were recorded in
seven women (three experienced both daytime and
nocturnal hypoglycaemia, whereas four experienced only
nocturnal hypoglycaemia). The remaining seven women
experienced only daytime hypoglycaemia. There were
five women who did not comply with regular SMBG
necessary for calibration of the CGMS resulting in loss of
some CGMS data.

There was no significant difference between women
who developed hypoglycaemia compared to those who
did not with regards to baseline characteristics include
age, body mass index, gestational age, recruitment
HbA1c level, haemoglobin level, systolic blood pressure
and diastolic blood pressure (Table 1). Malay ethnicity
appeared to be associated with higher proportion of
hypoglycaemia rate.

None of the women was in their first trimester, 12 (38.7%)
were in the second trimester and 19 were (61.3%) in the
third trimester. Six out of 12 women (50.0%) in the second
trimester compared to eight out of 19 women (42.1%) in
the third trimester experienced hypoglycaemia (p=0.724).
There was no significant difference between preexisting
diabetes mellitus who experienced hypoglycaemia
when compared to GDM (p=0.707). There were only
four women on insulin analogue and all of them
experienced hypoglycaemia during the study period.
Women who experienced hypoglycaemia used higher
daily insulin dose compared to those who did not.
However, this difference was not statistically significant
(0.6+0.3 vs. 0.5+0.2 unit/kg, p=0.403).

Univariable analysis demonstrated a crude association
between ethnicity and hypoglycaemia events (OR 6.72;95%
CI 1.33-33.91; p=0.021). However, the other conventional
risk factors of hypoglycaemia did not significantly
relate with occurrence of hypoglycaemia (Table 2).

Table 2. Factors associated with the risk of hypoglycaemia
event

Univariable analysis

Crude OR (95% CI) p value
Age 1.10 (0.92-1.32) 0.277
Ethnicity
Malay 6.72 (1.33-33.91) 0.021
Non-Malay 1.00
BMI 0.99 (0.86-1.11) 0.740
Trimester
Second 1.38 (0.32-5.88) 0.667
Third 1.00
Type of diabetes
Preexisting 1.75 (0.39-7.92) 0.467
Gestational 1.00
Duration of diabetes 0.79 (0.48-1.30) 0.349
Mean insulin injection/day 1.42 (0.58-3.44) 0.444
Insulin dose (unit/kg) 3.46 (0.20-58.78) 0.390
HbA1c categories
<5 % 0.4 (0.07-2.48) 0.325
5.0-5.9 % 1.00

Abbreviation: OR = odd ratios; Cl = confidence intervals; BMI= body mass
index; HbA1c=Haemoglobin A1c
Type of insulin was not analysed due to zero cell count
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DISCUSSION

To our knowledge, this is the first study that evaluates the
prevalence of hypoglycaemia among pregnant women
with diabetes who achieved a tight glycaemic control
with HbAlc <6.0%. Hence, all trimesters of pregnant
women and all types of diabetes were included in order
to provide an overall picture of the prevalence. This study
demonstrated high prevalence of hypoglycaemia among
insulin-treated pregnant women with diabetes when their
HbAlc levels were less than 6.0%. The prevalence rate in
current study is comparable with other studies among
cohort of type 1 diabetes during their early pregnancy,
where the risk was well recognised to be highest.”2"2

The present study adopted blood glucose level <3.0 mmol/L
for definition of hypoglycaemia, as per recommendation
of the International Hypoglycaemia Study Group.?
This threshold value has been agreed to have serious
clinical and health-economic consequences. A uniform
hypoglycaemia definition would also permit meta-
analysis of various studies as a statistical tool to increase
power when comparing various interventions. Previous
studies used difference threshold values ranges from 2.8
mmol/L to 3.9 mmol/L to define hypoglycaemia, making
comparison between studies very challenging #1022

The gold standard for the measurement of glucose
traditionally is with plasma glucose using a high-
precision enzymatic laboratory method (glucose oxidase,
glucose dehydrogenase, or hexokinase).”” Since 1987,
however, glucometers have been standardised to report
plasma-adjusted values within 15% from those obtained
by a laboratory reference method and are now recognised
and widely used as the standard of care for adjustment
of therapy.®* The current study adopted CGMS in
additional to a glucometer as the method of detection for
hypoglycaemia. Interstitial glucose measured by CGMS
is highly correlated with meter glucose (r=0.91-0.92) with
the overall mean absolute relative difference of 11.0%.7°

Our study recorded 94% of hypoglycaemia unawareness
including nocturnal hypoglycaemia, which were
missed despite performing regular intermittent SMBG.
The high incidence of hypoglycaemia unawareness
during pregnancy may relate, in part, to the loss of
counterregulatory hormones reported in women with
preexisting diabetes, particularly growth hormone and
epinephrine.®® With the advent of CGMS which can
reveal hypoglycaemia unrecognised by intermittent blood
glucose determinations, this can provide a useful tool
to guide clinicians in adjusting diabetes therapy and to
guide patients to improve adherence to the management
regimes. On the basis of the additional information
provided by continuous monitoring that recorded
hypoglycaemic events, the therapeutic regimen (insulin
therapy, diet adjustment, or both) was changed in seven
(88%) of the eight women. Previous studies have shown
improvements in pregnancy outcomes and duration of
hypoglycaemic episodes with CGM.810133 However, the
present study was not designed to explore this.

The incidence of hypoglycaemia has been reported in
previous studies to be highest in early pregnancy and

lowest in the third trimester.”** It has been suggested
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that pregnancy related hyperemesis gravidarum,
increased insulin sensitivity during early pregnancy,
insulin independent feto-placental glucose uptake, over-
insulinisation of previously poorly controlled diabetes,
a transient decline in progesterone secretion during the
late first trimester, luteo-placental shift in progesterone
secretion, or other hormonal shifts might be the contributing
factors for severe hypoglycaemia in early pregnancy.

Unexpectedly, none of the woman in current study was
in their early pregnancy stage at recruitment, which could
reflect the time interval needed to intensify the treatment
regime before achieved target HbAlc <6.0%, i.e., most
women would have surpassed the first trimester period
when they have achieved their HbAlc target. Determining
the prevalence rate of hypoglycaemia without including
this high-risk category will definitely underestimate the
actual prevalence in our patients’ cohort. Besides, it also
weakened the power to detect any association between
gestational age and hypoglycaemia occurrence.

A HbAlc level of less than 6.5% has been shown to be
associated with risk of hypoglycaemia.” However, in the
current study, it appears that when HbAlc was below 6.0%,
any further reduction of HbAlc did not predict further risk
of hypoglycaemia.

Among those pregnant women with type 1 diabetes, it has
been reported that a 10 years' longer diabetes duration was
associated with 1.6 (95% CI 1.0-2.4) odds of developing
severe hypoglycaemia.” However, none of our study
patients had type 1 diabetes and the majority of them had
very short disease duration. Hence, the present study did
not demonstrate similar association.

Only four women were on insulin analogues and their
insulin regimes were changed prior to the study recruitment
as they experienced hypoglycaemia when they were treated
with human insulin. It appeared that they continued to
experience hypoglycaemia despite being shifted to insulin
analogues. However, there is no data available to compare
the relationship between changing treatment regime
with duration and severity of hypoglycaemia. A recent
randomised trial compared prandial insulin aspart with
human insulin in type 1 diabetes either switching them
preconceptionally or during early pregnancy demonstrated
trends toward improved risk of severe hypoglycaemia in
the aspart group but the difference was not statistically
significant.?? More importantly, switching to insulin
analogues after human insulin treatment during pregnancy
did not seem to worsen the risk of hypoglycaemia.”>*

Evers et al., demonstrated in their study that a daily insulin
dose 0.1 unit/kg or higher were risk indicators predictive
for severe hypoglycaemia during the first trimester.” The
current study did not demonstrate a similar association
among those women during their second and third
trimesters. Besides, the mean daily insulin dose used in their
study (0.7+0.3 unit/kg) was also higher compared to our
study population (0.6+0.3 unit/kg), which might predispose
their study cohorts to higher hypoglycaemia risk.

Others possible predictors for hypoglycaemia in pregnancy
are history of severe hypoglycaemia pre-pregnancy and

hypoglycaemic unawareness.”*>® None of our study
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patients with preexisting diabetes mellitus has a history of
severe hypoglycaemia pre-pregnancy.

The sample size recruited in the present study, which
was calculated based on prevalence rate from the
previous relevant study, was a major limiting factor
due to the cost of CGMS. Consequently, the power to
detect a relationship between various variables and
hypoglycaemia may have been too small. For the same
reason, we did not pursue with multivariable analysis.
Besides, sample size calculated was based upon a study
among type 1 diabetes with a different cut-off definition
for hypoglycaemia. Future studies to identify the risk
factors associated with hypoglycaemia in this cohort
of patients should consider focusing on the very high-
risk group, i.e., type 1 diabetes in their early pregnancy.
Further research should also study maternal and neonatal
outcomes in order to elucidate how the benefits of strict
glycaemic control can be balanced with the markedly
increased risk of hypoglycaemia during pregnancy. In
order to maintain near-normoglycaemic state without
episodes of hypoglycaemia, it is of utmost importance
that besides considering to relax the strict glycaemic
target, patients at risk should receive appropriate self-
management education including carbohydrate counting
with clear insulin dose adjustment instruction, risk of
hypoglycaemia unawareness and more frequent SMBG
including midnight glucose monitoring for those at risk
of nocturnal hypoglycaemia. Another approach will be
utilisation of CGMS technology, whenever it is feasible
to discover the occurrence of hypoglycaemia especially
amongst patients with preexisting diabetes mellitus.
However, the cost of CGMS will be the limiting factor.

CONCLUSION

In conclusion, this study demonstrated that insulin-treated
pregnant women with diabetes who achieved HbAlc <6.0%
were associated with high prevalence of hypoglycaemia.
Almost all (94%) of the confirmed hypoglycaemia
events were asymptomatic and were missed despite
performing regular SMBG. The conventional risk factors
of hypoglycaemia did not significantly related with
occurrence of hypoglycaemia in the current study cohort.
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SUPPLEMENT 1

Criteria for discontinuation or withdrawal of a patient

1.

2.
3.
4

o1

7.

Experience local irritation such as redness, pain or swelling at the site of sensor insertion and iPro™2 attachment site
Experience allergic reaction to adhesive tape

Lost to follow up. The patient did not return to the clinic and attempts to contact the patient were unsuccessful.
Voluntary withdrawal. The patient wishes to withdraw from the study. The reason of withdrawal, if provided, will
be recorded.

Patient goes into labour, regardless of stage of labour
Patient admitted to hospital for reasons that deems likely to affect glucose control such as infection, poor oral intake,
treatment with steroid
Miscarriage or intrauterine demise

Note: Data from discontinued or withdrawn women were not interpreted. Discontinued or withdrawn women were
followed up as their routine clinic visit as per scheduled. Discontinued or withdrawn women were replaced.
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