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Diverse manifestations of obstructive sleep apnoea
in pregnancy at a Chinese hospital

Abstract

OSA is a common disorder in the general adult population. There are several studies
linking OSA symptoms with fetal and maternal complications including gestational
hypertensive disorders, gestational diabetes and possibly preterm labor. However,
its prevalence in pregnant women remains unknown, mostly because obstetrical
care providers do not appropriately screen for the disorder. During the past years,
we have paid attention to the disease. Here we will discuss the typical presentations
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Introduction

Sleep disordered breathing (SDB) refers to a group of disorders
characterized by abnormal respiratory patterns (e.g., apneas,
hypopneas) or abnormal gas exchange (e.g., hypoxia) during sleep.
Obstructive sleep apnea (OSA), the most common type of SDB,
is characterized by airway narrowing during sleep that leads to
respiratory disruption, hypoxia, and sleep fragmentation.!> Classic
symptoms of OSA include snoring, gasping, witnessed apnoea,
daytime sleepiness and fatigue. Basic physical examination involves
measurement of height, weight and body mass index (BMI), as well as
an evaluation of upper airway patency, including the a small mandible
and neck circumference. In the non-pregnant population, OSA is
associated with chronic hypertension, > type II diabetes and measures
of abnormal glucose metabolism.>

Many studies have demonstrated that SDB symptoms (snoring,
excessive daytime sleepiness) are common in pregnancy and that the
prevalence of SDB symptoms increases as pregnancy progresses.” '
this progression is at least partly related to the weight gain, edema
and hyperemia of pregnancy that lead to upper airway narrowing and
increased airway resistance. Pregnant women with loud snoring were
found to be at increased risk of developing pre-eclampsia' '? and
gestational diabetes.!"!3 Continuous positive airway pressure (CPAP)
is the most effective non-invasive treatment of OSA and has been used
successfully in pregnancy.'*

During the past years, we have paid some attention to the
relationship of OSA and hypertensive disorders in pregnancy
(including chronic hypertension, hypertension in pregnancy and

pre-eclampsia). Our data also suggested snoring was an independent
risk factor of developing pre-eclampsia.'® Due to studies addressing
OSA’s impact on pregnancy are heterogeneous in regards to study
design and OSA definition, it is premature to suggest that obstetrical
care providers should systematically screen for OSA in pregnancy.'
But we should pay attention to the high risk pregnant women of this
disease. Interestingly, beyond the most typical symptoms of snoring
and witnessed apneas, there are some clinical manifestations of the
disorder. The patients discussed in this series have been selected from
a database of pregnant women with polysomnographically diagnosed
OSA. Here we will discuss the diverse clinical manifestations of
obstructive sleep apnoea in pregnancy.

Case reports
Case |

A 38-year-old graivida 3 para 0, admitted to hospital at 36weeks
and S5days’gestation with severe chronic hypertension. She had
taken regular medication for 10years with a diagnosis of chronic
hypertension. At the pregnancy onset, anti-hypertensive was changed
to labetalol 100mg three times daily and amlodipine besylate 2.5mg
daily. The past history included polycystic ovary syndrome (PCOS)
and diabetes mellitus for 2years. Her body mass index (BMI)
was 34.2kg/m? prior to pregnancy and 37.5kg/m? at the current
presentation. Echocardiography displayed left atrium hypertrophy
and Left ventricular ejection fraction is 63%.

A diagnostic polysomnography (PSG) was performed at
19thweeks of gestation due to snoring, obese, hypertension and
diabetes mellitus. The apnea hypopnea index (AHI) was 51per hour.
A number of episodes of desaturation were observed, the minimum
oxygen saturation (Sa0,) was 79% and oxygen desaturation index
(ODI) was 9.5/h. When the patient was diagnosed with severe
obstructive sleep apnea (OSA), treatment with continuous positive
airway pressure (CPAP) (AutoSet™, ResMed, and Sydney, Australia)
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was introduced. Nearly 4weeks later, it was reported that the snoring
symptoms had been greatly resolved. CPAP therapy resulted in a
significant reduction of oxygen desaturation. The mean SaO, was
97%, the minimum Sa0, was increased to 92% and ODI diminished
to 0.3/h on room air breathing. However, mean blood pressure was not
greatly improved by CPAP (BP 160/100 mmHg on admission). The
patient had a caesarean section at 36weeks and Sdays for persistent
Table | Demographics and neonatal outcomes in 6 patients with OSA
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fetal decelerations and delivered a female infant with Apgar scores
of 9 and 10. Placental pathology showed accelerated villous maturity,
capillary congestion, focal per villous fibrin deposition and decadal
vasculopathy. CPAP therapy was declined after birth and the nocturnal
snoring returned with discontinuation of the treatment. Neonatal
outcomes are detailed in Table 1.

Time of

Case Age  Obstetric BMI Medical OSA Diagnosis CPAP Mode of  Weeks of \/Bv::hht APGAR
() History History Symptoms  (Weeks of  Therapy Delivery Gestation ()g Score
Gestation) g
(kg/m2)
Prior to Pregnancy/ Imin 5min
at Delivery)
Chronic Loud
| 38 G3PO 34.2/37.5  hypertensio; snoring 19 + CS 36+5 3340 9 10
PCOS; v
G3PI
(Pre- .
2 31 echmpsia 202316  ChroMe Shortness of g + cs 34 2170 10 10
2 hypertension breath
Still birth )
Nocturnal
Hyperlividemia: dyspnea;
3 39 GIPO 268092 PerIPIdEMIE; 33 + cs 37 3430 10 10
Hypothyroidism
Shortness
of breath
Snoring;
4 32 GIPO 221197 Frevious ) 10 + cs 38+5 3560 10 10
myomectoy Pauses in
breathing
Snoring;
5 34 GIPO 23.6/27.6 GDM 29 + VD 39 3600 10 10
Gasping
Loud
snoring;
6 25 GIPO 4101488 Chronic Morning 29 - cs 34+6 1440 8 9
hypertension headache;
Daytime
sleepiness

OSA, Obstructive sleep apnea, PCOS, Polycystic Ovary Syndrome; DM, Diabetes mellitus; GDM, Gestational Diabetes Mellitus; CPAP, Continuous Positive

Airway Pressure; CS, Caesarean Section;VD,Vaginal Delivery

Case 2

A 31-year-old woman, G3P1, presented at 34weeks of gestation
for severe abdominal pain. Her obstetrical history was significant for
severe preeclampsia and still birth in her previous pregnancy. She
developed chronic hypertension and 24-h ambulatory blood pressure
monitoring revealed mild nocturnal hypertension. Prior to pregnancy,
her weight was 53kg and BMI 20.2kg/m?.

As the patient reported nocturnal hypertension, shortness of breath
during sleep, she underwent PSG at 29 weeks. PSG findings were as
follows: total sleep time (TST) 379min, rapid eye movement sleep
(REM) 90 min. The absolute number of respiratory events during

sleep was 190(7 central, 5 obstructive and 0 mixed apneas, and 17
hypopneas) and the AHI was 30.1 (severe OSAS), with a mean SaO2
96.5%, a minimum Sa0, 84.6% and ODI 12.2/h. She started CPAP at
around 29weeks of gestation and gasping symptom was completely
resolved but BP not greatly improved.

There was tenderness in the lower abdomen. Ultrasonography
showed that placental location was “anterior” with vast sub chorionic
hypoechogenic area interpreted as a sign of abruption placenta. Fetal
heart rate at ultrasound examination was 100-110 beats per minute.
She was delivered of a 34weeks old premature baby weighing 2170g
by emergency cesarean. The placenta showed a large retro placental
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clot. Placental pathology showed villous stoma hemorrhage and few
scattered neutrophils in the chorionic space. The infant stayed at the
neonatal intensive care unit for 2months and was found to be doing
well without major complications at 6 month postoperative follow-up.

Case 3

A39-year-old women (G1P0) at 33weeks gestation visited in our
center with a chief complaint of nocturnal dyspnea and episodes of
shortness of breath that arouse from sleep. The past history included
hyperlipidemia for 10 years and hypothyroidism for 7years. Vital
signs included a body mass index BMI of 26.8kg/m? and blood
pressure of 110/75SmmHg. The cardiopulmonary examination was
unremarkable. Parameters of electrocardiogram and echocardiogram
were within normal limits. Due to the complaint of nocturnal dyspnea,
obstructive sleep apnea (OSA) was then suspected. PSG revealed an
apnea-hypopnea index (AHI) of 5/h, lowest saturation had a value
of 89%. The test revealed a number of episodes of obstructive apnea
and hypopnea. The patient was diagnosed with mild obstructive
sleep apnea and then CPAP was given. The used of CPAP allowed a
reduction of the AHI to 0.7/h. Sleep quality was much improved and
nocturnal symptoms were completely resolved. The patient delivered
a live 3430g healthy female infant by elective caesarean section for
breech presentation at 37thweeks of gestation (Table 1).

Case 4

A 32-year-old woman was admitted to the ward at term for
induction of labor. Medical history included a previous myomectomy.
Family history was remarkable for hypertension and OSA in her
mother. The patient reported that she snored terribly all over the night
and that several pauses in her breathing were observed by her husband
at night. Diagnostic PSG demonstrated the absolute number of
respiratory events during sleep was 180 (171 obstructive apneas, and
9 hypopneas) and an AHI of 23/h, with the mean oxygen saturation
of 87%.The patient was started on CPAP treatment around 10weeks’
of gestation. Symptomatic improvement began approximately
one month after initiation of CPAP. The mean SaO, was 97%, the
minimum Sa0, was increased to 93% and ODI diminished to 0.38/h
at 23weeks gestation. At 38weeks and 5days’ of gestation, caesarean
section was performed for scarred uterus. Though further CPAP
treatment was strongly recommended, it wasn’t continued after
discharging from hospital. During the follow up period, the patient
reported impairments in memory and learning ability, which were
related to the aforementioned snoring symptoms and the infant was
also suffered from loud snoring.

Case 5

A 34- year-old pregnant women, was diagnosed with Gestational
Diabetes Mellitus (GDM) at 24weeks of gestation. She was followed
in our clinic until an elective delivery was planned for 39 weeks.
Baseline physical characteristics were as follows: height, 162cm;
weight prior to pregnancy 62.0kg; BMI, 23.6kg/m?;, BMI at time of
vaginal delivery 27.6kg/m? BP, 118/78mmHg; The cardiopulmonary
examination was unremarkable. Labor was induced with a vaginal
prostaglandin E2 (PGE2) insert. A 3600g male infant was delivered
successfully.

The patient had been snoring for nearly 10years without any other
notable medical history. Her husband had complained about her
snoring, and she used to hold his breath during sleep and subsequently
needed to gasp for breath. Frequent loud snoring and other respiratory
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events were observed particularly when she was sleeping in a supine
position. Her other complaint was fatigue beginning during the
previous weeks. The PSG was performed at 29weeks of gestation and
the test revealed an AHI score of 89.7 and lowest oxygen saturation of
60%, which was consistent with a diagnosis of severe OSA. She was
treated with CPAP therapy throughout the remainder of her pregnancy
and 5days after the initial CPAP, the mean SaO, was increased to
97%, the minimum Sa0, was 73% and ODI was 14/h. She noted that
nocturnal snoring was much resolved. Follow-up visit demonstrated
that stop using the device after discharging. The patient reported mild
improvement in symptom of snoring, but she still felt fatigue in the
daytime. Repeat polysomnography was declined.

Case 6

A 25-year-old women presented in our center during her first
pregnancy, at 29weeks of gestation. Her medical history was
unremarkable except for a previous diagnosis of hypertension
without taking medication. The patient was admitted to hospital with
high blood pressure, proteinuria and increasing edema. Physical
examination revealed obesity (BMI 41kg/m?) and blood pressure
160/110mmHg. The sleep focused interview revealed typical OSA
symptoms, which had increased as her pregnancy progressed: severe
snoring, morning headache, sleep daytime sleepiness. PSG showed
the minimum SaO, was 84% and ODI was as high as 8.8/h. Despite
strong recommendations, the patient refused CPAP due to concerns
of claustrophobia. At 34weeks and 4days, severe oligohydramnios
was observed (the amniotic fluid index decreased to 3.6cm). The
patient was diagnosed with pre-eclampsia superimposed on chronic
hypertension and delivered a live 1440g male infant by caesarean
section. The baby boy was diagnosed with congenital biliary atresia
and presented with jaundice at 6-months old. Unfortunately, the child
died at 7-months old. Till now, this patient hasn’t gotten pregnancy
again.

Comment

OSA is a common disorder in the general adult population. It
remains under-diagnosed due to the lack of awareness of the disease
by patients and the lack of screening by physicians. OSA is diagnosed
in 10-15% of women in the general population, but its prevalence in
pregnant women remains unknown. The incidence of symptoms of
sleep disordered breathing has been reported in European and North
American studies and shows that snoring affects 14-41% of pregnant
women'!'? and is more common than in non-pregnant controls.>!7-18
Our data also showed that incidence of snoring in the 2nd Trimester or
3rd trimester was higher than that in 1st trimester or before pregnancy,
the figure was 20.13%, 24.46 % vs 5.63 %, 5.41% independently."
This change might be at least partly related to the weight gain, edema
and hyperemia of pregnancy that lead to upper airway narrowing and
increased airway resistance.

Clinical consequences of OSA include excessive daytime
somnolence, morning headaches, daytime fatigue and possibly
cognitive impairment. Partners usually report loud cyclical snoring,
gasping, witnessed apneas, restlessness and thrashing movements
of the extremities during sleep. Women tend to report snoring less
commonly than men do. Personality changes, work-related problems
including poor judgement, depression and intellectual deterioration
may also be observed. Strong associations of OSA co-existing with
chronic HTN have been reported, however, more recent reports on the
development of new onset HTN seem to be conflicting.** Associations
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of OSA with type II diabetes are also reported™ *!7 with abnormalities
in glucose metabolism found independently of body habits. Also the
association of OSA and gestational diabetes mellitus was found, but
not with preeclampsia, preterm birth or fetal growth.!®

Among this six case series, three had chronic HTN, two of the three
patients were obese with BMI 34.2,41kg/m? respectively, the other
one suffered from nocturnal hypertension, shortness of breath during
sleep, and OSA was diagnosed at 19, 29, 29 gestational weeks. Here it
is obvious that the strong associations of OSA co-existing with chronic
HTN. With the elder pregnant women increased, our unpublished data
manifested that percentage of chronic HTN in the total pregnancy at
Peking University People’s Hospital increased too, from 1.56% in
2014y, 2.36% in 2015y to 2.94% in 2016y. So for such chronic HTN
pregnant women, the obstetrical care providers should systematically
screen for SDB from the first trimester even earlier to the pre-pregnant
time. Apart from the chronic HTN, the chief complaints of the
remaining three patients included nocturnal dyspnea and episodes of
shortness of breath that arouse from sleep, severe snoring with OSA
family history and ten years snoring accompanied with gestational
diabetes mellitus in pregnancy. We had a pity for the above three
patients, it would be better for them to be diagnosed earlier due to
the chronic severe snoring. For the fourth case, during the postpartum
follow-up, the patient reported impairments in memory and learning
ability, which were related to the aforementioned snoring symptoms

Table 2 Polysomnographic and Oxygen saturation data of the 6 patients
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and her infant was also suffered from loud snoring. Her family OSA
history should be further explored to learn the true etiology in such a
family.

CPAP is the most effective non-invasive form of therapy for
OSA. Yet, in non-pregnant adults, the role of CPAP in reversing
or preventing long-term cardiovascular and metabolic morbidity
remains unanswered, especially for patients with only mild OSA.!"-2
Similarly; the role of CPAP in preventing maternal/fetal morbidity
during pregnancy has yet to be determined. In Table 2, we listed the
change of oxygen saturation with CPAP treatment for these OSA
patients. Significant improvement of oxygen saturation was observed.
Large, prospective cohorts that use objective OSA assessments
across pregnancy are needed to accurately define the impact of OSA
on pregnancy outcomes. Secondly, clinical trials of CPAP use in
pregnancy are needed to determine if short term treatment of OSA in
pregnancy can improve maternal and neonatal health.

In summary, OSA may have a variety of clinical presentations and
may have immediate consequences on cognitive function as well as
long-term consequences such as poor cardiovascular outcomes and
learning ability. For the obstetrical care providers, various symptoms
of OSA and sleep disordered breathing should be recognized and a
clinical assessment of pregnant patients with known associated co
morbidities such cardiovascular risk factors and obesity needs to
occur.

Prior to cpap

Post to cpap

Case AHI (Per Hour) Minimum SaO, (%) Mean SaO, (%) Minimum SaO, (%) ODI (Per Hour)
| 51 79 97 92 0.3

2 30.1 84.6 94.06 9l.1 1.02

3 5 89 97.1 96 0.7

4 23 87 97 93 0.38

5 89.7 60 97 73 14

6 838 84 NA NA NA

CPAP, Continuous Positive Airway Pressure; AHI, Apnea Hypopnea Index; SaO,, Oxygen Saturation; ODI, Oxygen Desaturation Index; NA, Not Available
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