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ABSTRACT

Cystic fibrosis is one of the urgent medical and social problems of health care systems in most countries due to
fairly high prevalence, development of multi-organ lesions, and poor outcomes.

Due to modern advances in the diagnosis and treatment of cystic fibrosis, not only has the average life expectancy
of patients increased, but their quality of life has also improved, and it has become possible to maintain pregnancy
and childbearing. Since cystic fibrosis can adversely affect the course of pregnancy, childbirth, and health of
both mother and child, proper management of women with cystic fibrosis during pregnancy and childbirth is of
particular relevance. The presented clinical case is an example of competent supervision at all stages of monitoring
of a patient with cystic fibrosis during pregnancy and childbirth.
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PE3IOME

Myxkosuciuno3 (MB) mpezacTasmsier co6oil 0JHy M3 aKTyalbHBIX MEIHKO-COIMANBHBIX IIPOOIEM CHCTEM 3/pa-
BOOXpPAHEHHsI OOJBIINHCTBA CTPAH B CBSI3H C JOCTATOUHO BBHICOKMM YPOBHEM PacHpOCTPAHEHHOCTH, Pa3BUTHEM
TIOJTMOPTaHHbIX MTOPAKEHUH U HeOIarONPUATHBIMH HCXOJaMU.

braronapst cOBpeMEeHHbBIM TOCTHKEHNSIM ANArHOCTHKY M JISUEHUS] MyKOBHCIIU103a B HACTOSIIIIEE BPEMST HE TOJIBKO
YBEIMYUIIACh CPEIHSS MPOAOIDKUTENLHOCTD )KU3HH MAlIMEHTOB, HO M YIIyUIIHIOCh €€ KauecTBO, MOSBUIACH BO3-
MOXKHOCTb COXpaHEHHsI OEPEMEHHOCTH U IETOpOKAeHHs. B cBsa3u ¢ Tem, uto MB MoxeT He6maronpuaTHO BIUSTh
Ha TeueHne OepeMEeHHOCTH, POJIOB, COCTOSIHUE 3/10POBbs KaK MaTepH, Tak M peOeHKa, BONPOCHI MPABIUIBHOTO Be-
JieHHs1 OONTBHBIX BO BpeMsi OEpEeMEHHOCTH U POJIOB Y JKEHIIUH, cTpagaronmx MB, npruobperatoT ocoOyro akTyanb-
HOCTb. [IprMepoM rpaMOTHOM Kypaluy Ha BCEX 3Tanax HaONIoAeHNs 3a MAI[MEeHTKON B MepHoJ| 6epeMEHHOCTH U
ponoB Ha ¢oHe MB siBisieTcst mpecTaBICHHbIA KIMHAYECKUH Cliydail.

KioueBble cjioBa: MyKOBUCIINI03, COXpaHEHHE OEpEeMEHHOCTH, JIeTopokaeHne, MB.

KOH(I).]'IP[KT HHTEPECOB. ABTOpI)I JCKIApUPYIOT OTCYTCTBUE SIBHBIX U NOTCHIIUAJIBHBIX KOH(bJ'II/IKTOB HUHTEPECOB,
CBA3aHHBIX C Hy6J'II/IKaHI/IGI71 HaCTOHIJ.[efI CTaTbU.

Hcrounuk ¢puHAHCHPOBAHHUSA. ABTOPHI 3asBISIIOT 00 OTCYTCTBHM (\HHAHCHPOBAHUS IPH NPOBEICHHN HUCCIENO0-
BaHMSI.

Jast uutupoBanusi: TereneBa A.B., Uepnsisckas .M., becnanosa U./1., Cxopoxonosa T.B., Komasuesa 10.1.,
Pamuonos /.M., Kamoxuna E.B., Pomanos /[.C., Paguonoa E.B., Ycrioxkanuna E.A., Crenanos U.A., Kapma-
HoBa A.B., l'onmyOsitHrkOBa E.B. KimHuueckre 0cOOCHHOCTH TeUeHHs MYKOBHCIHI03a Ha (hOHE OEpEMEHHOCTH
U ponoB. broanemensv cubupckou meduyunsvt. 2022;21(4):205-211. https://doi.org/10.20538/1682-0363-2022-4-
205-211.

INTRODUCTION

Cystic fibrosis (CF) is one of the urgent medical and
social problems of health care systems in most countries
due to fairly high prevalence, development of multi-organ
lesions, and poor outcomes [1-3]. CF is a genetic disease
caused by a mutation in the cystic fibrosis transmembrane
conductance regulator (CFTR) gene and is characterized
by damage to exocrine glands in a number of vital
organs: respiratory tract, gastrointestinal tract, liver,

pancreas, salivary and sweat glands, reproductive organs
[2-6]. At the same time, pathology of the respiratory
tract is the most common cause of complications and
mortality; it is accompanied by persistent infection and
inflammation in the respiratory tract, with formation of
viscous bronchial secretions [2, 5, 6 —8]. The first clinical
symptoms usually appear in early childhood [2, 9]. A
chronic, pronounced pathological process contributes
to formation of bronchiectasis and development of
pulmonary hypertension and cor pulmonale. However,
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lower respiratory tract infection is considered to be the
key factor which underlies the severity of CF and its
prognosis [2, 10].

Due to modern advances in the diagnosis and
treatment of CF, not only has the average life expectancy
of patients increased to an average of 36.8 years, but
their quality of life has also improved, and it has become
possible to maintain pregnancy and childbearing [9, 11].
However, it should be understood that in women with
CF, pregnancy is associated with an increased risk for
disease decompensation up to death, and decompensated
liver pathology can contribute to an unfavorable course
of pregnancy and childbirth [4, 12, 13].

Recent studies have confirmed that fertility in
women with CF is not impaired, except for cases when
more viscous secretion accumulates in the cervical canal
[12, 14]. Often, patients with CF are characterized by
multifetal pregnancies, gestational diabetes mellitus,
preterm labor, and indications for operative delivery
[13, 15]. Severe respiratory disorders underlie
pneumonia, with the development of acute respiratory
failure and a need for invasive mechanical ventilation
[13]. Nevertheless, a sufficient number of observations
have shown that most pregnancies in women with CF
end in spontaneous childbirth through the birth canal;
caesarean section is resorted to in cases of complications
associated with a risk to the health of the mother or the
baby [15, 16].

Therefore, considering that CF can adversely affect
the course of pregnancy, childbirth, and the health of both
the mother and the child, proper management of women
with CF during pregnancy and childbirth is of particular
relevance. The presented clinical case is an example of
competent supervision at all stages of monitoring of a
patient with CF during pregnancy and childbirth.

CLINICAL CASE

Patient P., 22 years old, was routinely admitted
to the pulmonology department of the Regional
Clinical Hospital on October 10, 2019 for a follow-up
examination and inpatient treatment and for resolving
the issue of maintaining pregnancy. The pregnancy was
first and desired.

From the anamnestic data: at the age of 1.5
months, the patient experienced right-sided lower lobe
pneumonia; since childhood, she had been experiencing
rare dry cough, sometimes with a difficulty in clearing
the chest of viscous sputum, which intensified after
hypothermia. She was followed up by a pediatrician with
the diagnosis of chronic bronchitis. For the first time,
CF was diagnosed at the age of 4 years 10 months; the
examination revealed an increase in the sweat chloride
level up to 119 mEq / . The patient has been followed

up at the Research Institute of Medical Genetics with the
diagnosis: Cystic fibrosis, mixed form (affects the lungs
and the intestines), a moderately severe, continuously
relapsing course. Compound heterozygous for Dele
2.3/E92,K. Chronic pancreatic insufficiency.

In 2011, a thoracoscopic lobectomy was performed
for bronchiectasis in the right lower lobe in S8—10. The
patient constantly receives basic therapy: Pulmozyme
(dornase alfa) 1 ampule per day using a jet nebulizer,
Bramitob 300 mg 2 times a day using a jet nebulizer in
courses (28-day administration / 28 day-break, the last
course was completed on October 9), Kreon 25,000 TU
(6,000 IU /kg of body weight), 10 capsules per day with
meals, Ursofalk 250 mg, 5 capsules per day. The patient
undergoes inpatient treatment 1-2 times a year and
receives antibiotic therapy (ABT). The last hospitalization
in the pulmonology department was in December 2018,
during which the patient received another course of
ABT with Co-trimoxazole, Piperacillin / Tazobactam
following the microbiological examination of the sputum
(St. aureus 10°, Stenotrophomonas maltophilia 10°).

Two weeks before the current hospitalization, the
patient noted an increase in coughing with light yellow
sputum in the volume of up to 20 ml per day (the amount
and color of the sputum did not change), decreased
exercise tolerance, low-grade body temperature in the
evenings, once up to 38 °C (took Paracetamol). On
October 09, 2019, a pelvic ultrasound was performed,
and an early intrauterine pregnancy was detected.

Past medical history: appendectomy in 2010, removal
of the lower lobe of the right lung due to bronchiectasis
in 2011, removal of nasopharyngeal polyps in 2014. The
patient suffered from chicken pox as a child. Menstruation
started at the age of 14, is regular, moderate, pain-free;
the menstrual cycle is 30 days; bleeding lasts 5 days; the
patient denies menstrual irregularities.

The patient has disability group 3.

Family history of CF is positive: the middle sister (the
patient is the elder sister) also has CF, she is followed up
at the Research Institute of Medical Genetics.

Upon admission: the patient’s condition was
satisfactory. The skin was pale, clean, moist, with no
cyanosis of the lips. Height — 165 c¢cm, weight — 51 kg,
BMI — 18.7, blood pressure — 100 / 60 mm Hg, pulse —
80 beats per minute, body temperature — 37.1 °C,
respiratory rate — 20 breaths per minute. Oxygen
saturation (SpO,) in the ambient air was 98%, after a
six-minute walk test — 96%. The chest had a cylindrical
shape and was elastic upon palpation. Percussion sound
was resonant and the same over symmetrical areas.
Auscultation of the lungs revealed rough vesicular
breathing without wheezing. The borders of cardiac
dullness were not changed. Heart sounds were loud
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and rhythmic. The abdomen was soft and not tender on
palpation in all departments. The liver and spleen were
not enlarged. No dysuria was noted. The Murphy’s
punch sign was negative.

Complete blood count: hemoglobin — 122 g / 1,
leukocytes — 17.8 x10°/ 1: band neutrophils — 6%,
segmented neutrophils — 78%, eosinophils — 1%,
lymphocytes — 13%, monocytes — 2%. Platelets 180 x
10°/1, ESR — 27 mm / h. Biochemical blood parameters
were without significant deviations from the normal
values: glucose — 4.25 mmol / 1, total protein — 68 g / 1,
albumins — 33.9 g / I, bilirubin — 13.3 / 3.5 umol / |,
alanine aminotransferase (ALT) — 11.2 IU, aspartate
aminotransferase — 7.1 IU, alpha-amylase — 91.6 IU /1,
creatinine — 66.3 pmol / 1, C-reactive protein (CRP) —
57.8 mg /1, fibrinogen — 7.4 g/ L.

10.15.19. Blood culture for sterility testing revealed
no growth of bacterial flora.

The microbiological examination of the sputum of
10.12.19: Acinetobacter baumanii 10° (pan-drug resistant
strain, insensitivity to carbapenems); the examination of
07.15.19: Stenotrophomonas maltophilia 10°, St.aureus
10, candida albicans 10° (pan-drug resistant); the
examination of 10.24.19: Stenotrophomonas maltophilia
102, candida albicans 10° (pan-drug resistant).

10.12.19. Spirometry. Forced expiratory volume in
one second (FEV1) — 78%, forced vital capacity (FVC)
— 84%, FEV1 / FVC — 82.8. Impression: vital capacity
of the lungs is within the conditional norm. Stage 0-1
obstructive ventilation abnormalities.

10.11.19. ECG: sinus tachycardia, heart rate — 92
beats per min. Right axis deviation. A turn around the
longitudinal axis with the right ventricle facing forward.

10.11.19. Echocardiography: cardiac cavities were
not enlarged, no hypertrophy was noted. The contractility
of the left and right ventricles was within normal values.
Violations of local contractility were not revealed. Left
ventricular diastolic dysfunction with the pseudonormal
filling pattern. The valves were unchanged. Mild tricuspid
valve regurgitation, right ventricular systolic pressure
was not increased. The pericardium was unchanged, no
fluid was detected.

10.12.19. Abdominal ultrasound: the liver was not
enlarged, the contours were even, the edge was sharp,
echogenicity was within normal values, the structure
was homogeneous, the bile ducts were not dilated, the
walls were dense, the vascular pattern was without
irregularities; the portal vein — 8 mm. Gallbladder:
dimensions: 80 x 30 mm, wall density 3 mm, biliary
sludge was detected. The pancreas was not enlarged,
the contours were even, the echogenicity was normal,
the structure was homogeneous. The pancreatic duct
— 1 mm. The spleen was not enlarged, the structure

was homogeneous. The kidneys were not enlarged,
the thickness of the renal parenchyma was normal, the
contours were even, the mobility was preserved, the
position was normal, the structure of the parenchyma was
homogeneous, the boundaries of the renal sinuses were
fuzzy, no signs of urodynamic disturbances were noted.
Impression: signs of chronic cholecystitis. Moderate
diffuse changes in the kidneys.

10.14.19. Thyroid and parathyroid ultrasound.
Impression: no pathology detected.

The patient categorically refused to undergo a chest
X-ray, despite the physician’s explanation of its necessity
and safety.

17.12.18. Spiral computed tomography of the chest.
Impression: Condition after right-sided lower lobe
lobectomy. Infiltrative areas, focal infiltrative changes
in the lungs with interstitial thickening along the contour
in the lobes of the lungs on both sides. Bronchial wall
thickening. Small saccular bronchiectasis, a few calcified
pulmonary nodules on both sides. Small areas of stringy
fibrosis on both sides.

Taking into account chronic excretion of
Pseudomonas aeruginosa from the sputum in the past
medical history, the presence of other non-fermenting
gram-negative bacteria (Acinetobacter baumannii,
Stenotrophomonas maltophilia) in the bacteria culture
tests, the presence of clinical and laboratory signs of
exacerbation of bronchopulmonary infection, and an
unfavorable prognosis in the absence of ABT, ABT was
prescribed for health reasons. The prescription of ABT
and further management of the patient were carried out
taking into account pregnancy, with an informed consent
obtained from the patient. The prescribed initial therapy
(Meronem 1.0 g, 3 times a day via intravenous drip
infusion) had no effect: the body temperature remained
low-grade, leukocytosis was up to 21.3 x 10°/ 1 with a
left shift. Therefore, ABT was changed to a combination
of Cefoperazone / Sulbactam 6 g (Cefoperazone 3 g +
Sulbactam 3 g) per day via intravenous drip infusion
and Fosfomycin 2.0 2 times a day via intravenous drip
infusion. In the context of the therapy, the patient’s
condition improved: the body temperature did not exceed
37 °C, the volume of yellow sputum was about 15 ml
per day. In the CBC, a positive trend was observed —
a decrease in leukocytosis (as of 24.10.2019, leukocytes
— 9.43 x 10°/ 1. band neutrophils — 6%, segmented
neutrophils — 71%, eosinophils — 0.5%, lymphocytes —
16.8%, monocytes — 5.7%; the level of CRP decreased
to4.3mg/ 1.

A consultation was held with the participation
of pulmonologists, geneticists, and obstetricians —
gynecologists in order to choose further treatment strategy
and decide on the possibility of maintaining pregnancy.
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Taking into account the patient’s condition, the features
of the clinical presentation of CF were the following:
moderate course, no significant changes in the pulmonary
ventilation parameters (they are close to normal values),
no signs of respiratory failure (SpO2 in the ambient air —
98%), no pulmonary hypertension, and right ventricular
hypertrophy, childbearing is possible. At the same time,
the presence of vital indications for massive ABT at the
present time (the first trimester of pregnancy) is associated
with a risk of negative effects on the fetus. The patient
and relatives were informed about this in order to make a
decision. In addition, they were explained that after birth,
given the condition of the patient, she may be hospitalized
and may need help in caring for the baby. The patient
decided to maintain the pregnancy.

Obstetric and gynecological status upon admission.
10.12.19. Examination by a gynecologist. The external
genital organs are developed correctly, without
pathological changes. The vaginal mucosa is not
changed, the cervix is not visually changed. The cervix
is positioned posteriorly from the pelvic axis, it is not
shortened, its shape is cylindrical, the consistency is
normal, the cervical os is closed, the uterus is enlarged
up to 5-6 weeks of pregnancy; the uterus is normotonic,
mobile, and not tender. At the time of examination, there
are no data for acute obstetric pathology. The patient is
6—7 weeks pregnant.

10.14.19. Transvaginal ultrasound of the uterus
and appendages. The uterus is positioned in the center
and is retroverted; the contours of the uterus are even;
the structure of the myometrium is homogeneous; in
the uterine cavity, a fetal egg (d 24 mm) is visualized;
pregnancy 6 weeks and 3 days. Cervix: the structure is not
changed; no masses projected at the uterine appendages
are detected. There is no free fluid in the posterior cul-
de-sac. Impression: Pregnancy 6 weeks and 3 days.

10.21.19. Gynecological status. The external genitalia
are developed correctly. Female pattern hair growth. The
vagina is narrow, the folds are preserved. The cervix
is posterior, up to 3.0 cm long, dense; the cervical os
is closed. The uterus is enlarged because of pregnancy
(up to 8 weeks), spherical in shape, soft, and not tender.
Appendages on both sides are without pathology.

Dynamic transvaginal ultrasound of the uterus and
appendages: 10.21.19. Following fetometry, the patient
is 7 weeks 3 days pregnant.

The patient was discharged against medical advice on
31.10.19.

Diagnosis at discharge: 9 weeks pregnant. Cystic
fibrosis, mixed form (affects the lungs and the
intestines), a moderately severe, continuously relapsing
course. Compound heterozygous for Dele 2.3/E92,K.
Chronic infection of the respiratory tract with St

aureus, Pseudomonas aeruginosa, Stenotrophomonas
maltophilia,  Acinetobacter ~ baumannii.  Chronic
bronchitis. Bronchiectasis of both lungs, condition
after thoracoscopic lobectomy for bronchiectasis in the
right lower lobe (03.04.2011). Fibrosis of the upper
lobe of the right lung. Chronic pansinusitis. Exocrine
pancreatic insufficiency. Chronic erosive antral gastritis,
duodenitis HP(-), insufficiency of the gastric cardia.
Gastroesophageal reflux disease (GERD). Bacterial
overgrowth syndrome. Secondary intestinal dysbiosis.
Asthenic syndrome.

Pregnancy follow-up was carried out in the Regional
Perinatal Center from 13 weeks pregnant. The follow-
up was carried out by an obstetrician — gynecologist
together with a pulmonary internist. The patient’s high
adherence to follow-up and treatment was noted.

There were no exacerbations of the disease that
required ABT prescription. No significant negative trend
in spirometry parameters and oxygen saturation values
was noted.

During pregnancy, shortness of breath on exertion,
most pronounced in the last trimester of pregnancy,
nausea, and repeated vomiting were common.

During pregnancy, in accordance with the
recommendations, the patient received: vaginal
Utrogestan 200 mg 1 time per day, vitamin D 2,000 U,
Calcemin Advance 1 capsule per day (500 mg calcium),
Ursofalk 5 capsules per day in 2 doses, Kreon 10 capsules
per day in 3 doses, Pulmozyme inhalations 1 time per
day, lodomarin 200 mcg / day, Tobramycin inhalation
(28-day therapy — 28-day break), on-demand Salbutamol
inhalation.

Weight gain during pregnancy was 9 kg.

The following ultrasound screenings were
carried out:

1. 12 weeks pregnant (Research Institute of Medical
Genetics) — no pathology was detected.

2.19.6 weeks pregnant (Research Institute of Medical
Genetics) — no pathology was detected.

3. 30 weeks pregnant (Regional Perinatal Center) —
no pathology was detected.

At 35.2 weeks pregnant, the patient was admitted to
antenatal hospital unit to resolve the issue of delivery. A
plan for childbirth was drawn up: high degree of risk (15
points), estimated fetal weight was 2,600 g +\- 26 g.

Due to the appearance of shortness of breath on
minimal exertion and the gestational age close to full
term (35.2 weeks), a decision was made on elective
operative delivery on 04.30.2020. The patient agreed
with the strategy. Regional anesthesia with antibiotic
prophylaxis were planned: Ampicillin + Sulbactam 1.5
g parenterally, further prescription of ABT according to
indications.
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On 04.30.2020, elective operative delivery was
performed. A premature boy was born (weight 2,620
g, height 49 cm, the Apgar score of 8/8). During
the operation, delayed umbilical cord clamping was
performed. Amniotic fluid was light (400 ml). Blood loss
was 600 ml.

The caesarean section went without technical
difficulties.

The postoperative period proceeded without
complications. The new mother was discharged on
day 13 (delay in discharge due to the condition of the
child). The newborn was in the Neonatal Intensive
Care Unit for 7 days and in the Neonatal and Premature
Infant Pathology Unit for 10 days. Primary diagnosis:
late preterm baby (35.3 weeks). Postconceptional age
37.4 weeks. Secondary diagnosis: newborn respiratory
distress syndrome of moderate severity. Incomplete
ureteral duplication in the left kidney. Premature infant
jaundice. Right-sided choroid plexus cyst.

The condition at birth was severe due to respiratory
disorders. The Silverman Andersen Respiratory Severity
Score of 4-5 points. Infusion therapy and respiratory
support were carried out (6 days): n"CPAP was performed
in the delivery room, CPAP with positive dynamics
and phototherapy were carried out in the intensive care
unit for newborns (increased jaundice, unconjugated
hyperbilirubinemia). A positive trend was noted in the
context of the therapy. The condition at discharge was
satisfactory. The neurological status corresponded to the
gestational age.

Bottle-feeding  with
Attachment to the breast.

Nasal breathing was free, the pharynx was not
irritated. The skin was subicteric, pink, and clean. The
umbilical wound was epithelialized. Breath sounds were
heard throughout all lung fields, no wheezing was heard.
Heart sounds were clear and rhythmic. The abdomen
was soft and not tender on palpation. The liver and
spleen were not enlarged. Urination. No vaccinations
were given.

Currently, the child is followed up in the pediatric
hospital: he develops according to age, no abnormalities
and developmental delays have been identified.

expressed breast milk.

CONCLUSION

Modern advances in pulmonology, obstetrics, and
neonatal and anesthetic services have enabled women
with CF to have successful pregnancies without
apparent significant impairment of their lung function.
When considering the use of drugs during pregnancy,
the known and unknown risks of the effects of drug
treatment on the fetus must be weighed against the risk
to the mother’s health resulting from discontinuation of

therapy. The choice of a method for delivering a baby
is determined by the state of the mother’s health, and in
case external respiration deteriorates, a decision can be
made to perform a caesarean section.

A number of conditions underly a successful
pregnancy and successful delivery in this clinical case:
firstly, the patient was diagnosed with CF in childhood,
she has been followed up by pulmonologists and
geneticists for her disease for a long time; secondly, the
patient had no disorders of external respiration at early
stages of pregnancy and no obstetric and gynecological
diseases in the past medical history; and, thirdly, the
coordinated work of specialists (pulmonologists,
obstetrician — gynecologists, and neonatologists) in
patient’s management and delivery support.
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