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Can fetal heart rate in twin pregnancy
in the first trimester be useful as a marker
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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION

Pregnancy-associated nausea and vomiting (NVP) is 
common and can impact about 50% to 90% of pregnancies, 
it is connected with a higher risk of recurrence in following 
pregnancies, symptoms are moderate and limited to the first 
trimester, ending by 20 weeks of gestation; Nevertheless, 
up to 2% of pregnancies may encounter hyperemesis [1]. 
Those with even moderate to mild symptoms may report 
important psychosocial discomfort from disturbance of 
daily activities, unable to complete social and proficient 
accountability, or stress on relationships, in addition to the 
potential for intrauterine growth retardation (IUGR) or 
premature delivery as a repercussion of severe symptoms 
[2]. Ability to distinguish NVP from other causes of 
these symptoms that would need substitute treatments is 
equally significant, given the possible psychological and 
medical effects of NVP on the fetus and mother, treatment 
and appreciation of NVP are important even if mild to 
moderate symptoms, Up to 20% of women experiencing 
NVP may use pharmaceutical treatment [3].Treatment 
includes vitamin supplementation, anti-emetic drugs in 
addition to Thrombo-prophylaxis, make correcting for 
hypovolemia, ketosis and electrolyte imbalances, severity 
of the case assessed by modified twenty four hr. PUQE ( 
Pregnancy Unique Quantification of Emesis & Nausea) 
score it is a verified evaluation method which take into a 
count of health status when assessing the seriousness of 
nausea vomiting in pregnancy (NVP), It is a useful tool 
for choosing the treatment plan [4].The Modified 24-hour 
PUQE Score is assessed as:

1.	 Typically within a day, how long has she been 
experiencing nausea or feeling sick to her stomach? 
(Tab. 1.) 

2.	 Typically within a day, has she thrown up \or 
vomited? (Tab. 2.)

3.	 Typically within a day, how often did she retching 
or have dry heaves without how many times she had 
retching or dry heaves without delivering anything? 
(Tab. 3.) 

So, the key is: mild ≤ 6, moderate 7 – 12 and the severe 
≥ 13.

If the pregnant’s PUQE score is 7–12, treatment 
choices include antiemetic medications to ease her anxiety 

Background: Up to ninety percent of pregnant mothers experience 
nausea and vomiting in pregnancy (NVP) which is the most prevalent 
medical condition during pregnancy. Hyperemesis gravidarum (HG), a 
severe prognosis form of nausea and vomiting, affects 0.3% to 3.6% of 
pregnant mothers in the world. HG is lead to fetal and maternal morbidity 
as well as nutritional deficiencies during pregnancy period in addition to 
its effect on mentality, injury to oesophagous, and birth abnormalities 
such as premature delivery, low birth weight. The purpose of the present 
research is to assessing the safety of doxylamine & pyridoxine combination 
in nausea and vomiting in pregnancy compared to B6 only. 

Patients and methods: One hundred fifty pregnant women suffering 
from nausea and vomiting during pregnancy were enrolled in this study. 
Randomized divided into two groups, group 1 (n= 75) receive (doxylamine 
and B6) and group 2 (n= 75) receive B6 only for 15 days with a dosages 
varying from 2–4 tablets \ day, Pregnancy-Unique Quantification of Emesis 
and Nausea (PUQE) score were assessed at 0 time and at three, six, fifteen 
day of study, blood samples were collected at 0, and 15 day of study for 
determination of Ferritin & potassium level. 

Results: Doxylamine 10 mg and pyridoxine 10mg (B6) use has a good 
effect in controlling N&V in pregnancy over B6 only. 

Conclusions: Doxylamine–pyridoxine together is well absorbed in 
pregnancy and very safe specially when taken as a prescribed dose of up 
to four tablets per day for treating nausea and vomiting during pregnancy. 
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

and permit her to rest, dietary intake of frequent, small 
servings of her favorite foods and oral fluid encouragement, 
In order to exclude a molar or multiple pregnancy (which 
is more likely to result in nausea and vomiting), establish 
just one healthy pregnancy and arrange for ultrasound, 
Weigh the pregnant woman and note her weight in the 
management and assessment checklist, The woman should 
be demanded not to self-medicate and to continue taking 
the antiemetic as directed [5]. Perinatal vitamins with 
iron can prevent and treat iron deficiency anemia with 
pregnancy, 27 milligrams of iron per day is the requirement 
of pregnant woman, Nausea and vomiting are thought to 
be risk indicators for iron deficiency anemia [6]. Blood 
protein ferritin is consist of iron, test of ferritin could be 
used to determine the body store of iron ; if the outcome 
indicates a low level of blood ferritin , it is thought that 
the body is iron deficient , which may result in anemia 
[7]. Hypokalemia is among the most prevalent disorders 
of fluid and electrolyte imbalance in medical practice, 3.5 
to 5.5 mEq/L is the normal potassium level in blood; if 
the level below 3.5 mEq\L hypokalemia is considered, In 
severe cases, hypokalemia may be lead to muscle weakness 
and cardiac arrhythmia, cause of low serum potassium level 
in hypokalemic patients with a low total body potassium 
store include excessive potassium loss from the skin, 
gastrointestinal system, or kidneys, inadequate potassium 
consumption, and potassium consumption as a result of 
increased cell production [8]. Because nausea and vomiting 
had a significant effect in lives to woman in pregnancy, it 
is imperative that it be treated well, In addition, it could 
be more difficult to manage symptoms if treatment is 
delayed [9]. As soon as possible it is advised to treat 
NVP symptoms to delay them from getting worse and 
to prevent complications like hospitalization, The Food 
and Drug Administration (FDA) approved many types of 
drugs for the treatment of NVP in cases where conservative 
treatment is ineffective [10].

PATIENTS AND METHODS

The study was performed at Hilla City's Maternity 
and Pediatrics Teaching Hospital. Over all 150 pregnant 
women with NVP who were eighteen years of old or older 
and in the 7–14 week gestational age range were included 
in this study. After the physical examination, tests in 
laboratories (total ferritin and potassium in blood level), 
and ultrasonography verification in utero to make sure of 
singleton pregnancies, women were randomly assigned 
to two groups: group 1 (n=75) received both doxylamine 

and pyridoxine 10 mg. Group 2 (n=75) received vitamin 
B6 (pyridoxine 10 mg) exclusively for 15 Days with a 
dose varying from (2–4) tablets per one day had a PUQE 
score ≥ 6) [11]. The antiemetic drug was given at night 
on first day. If nausea & vomiting symptoms continued 
throughout the afternoon hours of second day (i.e., PUQE 
Score above 6), On Day 3, the patients was advised to 
take her normal dosage of two tablets before bed and one 
more tablet the next morning Considering the patients' 
evaluation, to control symptoms that arise during night, 
the patient may have been advised to take another tablet 
in the mid-afternoon of the day, the lowest prescribed 
study medicine was two tablets taken at bedtime, with 
the maximum dosage of four tablets per day as needed 
depending on the patient's symptoms included timing, 
duration, intensity, and frequency [12]. There were 14 
dosing days during the study's 15-day duration. On Days 
3 (+/− 1 day), 6 (+/− 1 day), and 15 (+/− 1 day; end of 
study visit), pregnant woman went back to hospital in the 
morning before her morning dose to pick up their daily 
notes & finish any information related study. On Days 3, 6, 
and 15, patients simultaneously completed the Pregnancy-
Unique Quantification of Emesis (PUQE) score.

Statistical Analysis

All data were examined using the SPSS software 
version, which involved repeated measurements and the 
calculation of the least significant difference (LSD) (22). P 
values greater than 0.05 were thought to indicate statistical 
non-significant, if values of P< 0.05 that’s mean statistical 
significance. 

RESULTS

The percentage of PUQE for the (Doxylamine and 
B6) group was significantly lower (p<0.05) than for the B6 
group, and the blood levels of potassium and ferritin for 
the Doxylamine and B6 groups were significantly higher 
(p<0.05) than those of the B6 group. Fig. 1. 2. and 3. show 
the outcomes.

DISCUSSION

It is suggested to control NVP symptoms as soon 
as possible to stop them from getting worse and to stop 
complications including hospital stays [13]. Alteration in 
diet and lifestyle can successfully decrease symptoms in 

Tab. 1. Experiencing nausea 
or feeling sick to her stomach 
score in a day.

Manifestation Nothing at all >1 hour 2-3 hours 4-6 hours > 6 hours

Score 1 2 3 4 5

Tab. 2. Experience of thrown 
up \or vomited in a day.

Manifestation <  7 times 5-6 times 3-4 times 1-2 times didn't throw up

Score 5 4 3 2 1

Tab. 3. Experience of retching 
or have dry heaves in a day.

Manifestation <  7 times 5-6 times 3-4 times 1-2 times didn't throw up

Score 5 4 3 2 1
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Fig. 1. The impact of B6 and doxylamine on the 
PUQE score during the study period; values are 
shown as mean ± SD.

Fig. 2. The impact of B6 and doxylamine on  Fer-
ritin level in blood during the study period; values 
are shown as mean ± SD.

Fig. 3. The impact of B6 and doxylamine on Potas-
sium level in blood during the study period; values 
are shown as mean ± SD.
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2. 7+0 – 7+6 115/119 4 death of both
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3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD
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en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
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6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

women with mild NVP [14]. Women with moderate to 
severe NVP symptoms should call with their doctor and 
obseve into pharmacologic therapy if their symptoms 
don't improve [15]. Numerous of H1 receptor antagonists, 
including doxylamine, have proven as an efficient and 
secure for the treatment of NVP [16]. The medications 
used in NVP in current study work by interfering with 
the vestibular nausea route, which ultimately affects the 
transduction of signal in the vomiting center. Additionally, 
many studies have demonstrated the efficiency of vitamin 
B6 in curing of nonverbal (NVP) [17]. According to this 
study, the dual-release composition of doxylamine & B6 
improves lifestyle of women with nausea & vomiting in 
pregnanc by reducing the duration, severity, and recurrence 

of NVP, as measured by the PUQE score when pyridoxine 
(B6) is the only medication used [18]. Additionally, utilizing 
doxylamine with B6 caused a considerable increase in 
electrolyte levels, as seen in this study by blood potassium 
levels relative to the other group that received B6 alone, and 
this is supported [19]. Ferritin levels significantly increased 
in the group receiving pyridoxine and doxylamine during 
the NVP treatment in our study, compared to the group 
receiving pyridoxine alone, and this is in line with [20]. 

CONCLUSION

Together the pyridoxine & doxylamine have shown to 
be efficient and safe for treating NVP, as well as to improve 
blood iron and electrolyte levels.
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