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1. Introduction

With the improvement in the survival of women with cystic fibrosis (CF), many are in good
health and wish to have a baby. Working within a multidisciplinary team within a specialised
centre can improve the outcome for the woman and her baby with due attention towards
pro-active management of multi-system needs and challenges posed by the physiological
needs of pregnancy. CF can have adverse outcomes on the fetus and twenty five percent of
the babies born to CF mothers are premature.

Wythenshawe hospital is the North West Centre for cystic fibrosis and women diagnosed
with cystic fibrosis receive comprehensive care here with good outcomes.

This guideline outlines in brief the management of women with CF when they present to
their nearest or local hospital with obstetric issues or if they go into labour.

2. Women presenting with Obstetric or other problems

Assess women at the Obstetric triage and treat for any immediate obstetric concern.
Arrange for further follow up at Wythenshawe hospital if no acute emergency.

If needs further obstetric input, CF team input or if in early labour transfer to Wythenshawe
hospital if safe to do so.

3. Women presenting in advanced labour or unable to transfer to

St Marys Hospital Wythenshawe

e Women with CF can have a spontaneous vaginal delivery if their lung function has
been predicted to be at an optimal range this has been agreed during the antenatal
period.

e When in established labour the woman should be transferred to the high
dependency room on the delivery suite for continuous maternal and fetal monitoring.

e Adequate early analgesia in the form of low dose epidural analgesia during labour
reduces cardiovascular and respiratory work associated with labour.

e It may be judicious to shorten the second stage of labour to prevent prolonged
Valsalva manoeuvre using forceps or vacuum as per clinical need.

¢ Planned caesarean might be required in a proportion of women for example due to
poor lung function that precludes vaginal delivery.
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Liaise with the cystic fibrosis team (Phone Pearce Ward 0161 291 4732 or 0161 291

4011) if advice needed.

Liaise with anaesthetist, core midwife and neonatal team to plan the caesarean.

Combined spinal epidural, epidural analgesia or general anaesthesia can be used for

caesarean as dictated by the patient’s CF status and anaesthetic input.

If delivery is planned prior to 37 weeks antenatal corticosteroids should be

administered to the mother for fetal lung maturity. Women with diabetes will need

variable rate intravenous insulin infusion (VRIII) as per protocol.

In situations where delivery is indicated prior to 34 completed weeks’ magnesium

sulphate should be administered for fetal neuroprotection (Refer to local guidelines

preterm birth guidelines).

Management of IV access (Appendix 1)

Management of diabetes

» For women with diabetes / gestational diabetes who are having a planned
caesarean section, the need for a variable rate intravenous insulin infusion (VRIII)
should be discussed on an individual basis — most have sufficient endogenous
insulin to cover background requirements when nil by mouth.

» Women having vaginal delivery who have required insulin during pregnancy are
likely to require a VRIII.

» Women whose diabetes is managed by insulin pump could continue to use this
during labour/C section at discretion of diabetes team and the wishes of
individual.

4. Management in the Postnatal period

Women can be transferred for postnatal care to Wythenshawe hospital if they are
stable enough.
Extra help and support is needed for mothers with CF who have a new-born. This
should be coordinated between the CF team, obstetricians and midwives.
Postpartum care should be delivered in a High dependency room of the delivery
suite for 24 hours.
The woman then stays in a single room with the baby on the postnatal ward.
Adequate rest is necessary for optimal maternal recuperation and care of the new-
born.
In many instances the women may need to continue 1V antibiotics post-delivery to
clear infections

o Management of PORT access as per Appendix 1

o Decision to transfer to oral antibiotics to be made in conjunction with CF team
Early mobilisation and assisted physiotherapy helps in clearance of the lung and
improve ventilation. Within first few hours of delivery support with active chest
clearance, inhaled therapies and mobilisation in conjunction with adequate analgesia
should be ensured.
Postpartum analgesia helps with physiotherapy and early mobilisation.
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o |If breast feeding is considered adequate nutritional supplementation of the mother
should be ensured with additional intake of 500 kcal/day with addition of vitamin D,

Calcium and optimal hydration.

e Any medications omitted during pregnancy can be recommenced if not
contraindicated should the mother consider breast feeding (Appendix 2).

e Appropriate initiation of contraception should be considered as soon as possible.

e At discharge women with CF should have routine postnatal care with the community
midwives, health visitors and other services and support systems available to new

mothers.
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Appendix 1. Management of Intravenous Access

There are three types of venous access devices that patients with Cystic Fibrosis (CF) may
use as a means of delivering fluids and/or intravenous antibiotics during their stay in the
maternity unit.

Cannula

A small thin flexible tube placed in a vein and taped into place with clear dressing. This gives
intravenous access for 24-48 hours.

Midline

A thin flexible catheter up to 20 centimetres in length. The tip is advanced no further than
the distal axillary vein in the upper arm. This type of line directs fluids/ antibiotics into a
larger vein and meets the need of a patient who requires more than 5 days of intravenous
therapy.

For most of the CF patients this is the preferred form of access to be used in the maternity
department postnatally for the infusion of IV antibiotics. The Cystic Fibrosis Clinical Nurse
Specialist (CFCNS) would be happy to assist with any education or training required in using
this device.

Totally implantable venous access device

Commonly known as a Port are devices that are used long term for 1V fluids, antibiotics and
blood sampling. Ports are inserted when the patient has poor venous access and the above
methods of access are no longer viable.

Under no circumstances should the ports be accessed without prior training as it is essential
the system is accessed correctly using the specialist type needle and flushed according to
protocol.

Training for maternity staff would have to be discussed with the Cystic Fibrosis Clinical
Nurse Specialists (CFCNS).

If blood sampling is required for any CF patients via the port, CFCNS would be happy to
assist with this request.
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Appendix 2: Drug use in pregnhant and breastfeeding women with

Cystic Fibrosis

18 MAGM Kroow et al. / Jowrnal of Cvarle Ftbrosis 17 (2018) 17-25
Table |
Overview andl recommendasions on drug use m pregnant and breast feeding patieres Gagnosed with CF, New recommendations have been displaved in ialfes.
Risk m first rimester Risk m second’ Risk ut delivery Recommendation Breast feeding
third trimester
Acid inbib vy drugs
H2 antagonists No risk shown Possible mcreased risk - No Pasuble mereased risk for  Possible comparible — low
Sor qxthmg wathme' COMCPHIPGTOnS present
in milk
Proson pump inhibitors No risk shown Not shown No PPl preferred Compatible - low
concentration m malk
Prokinencs
Metaciopramide Nao increased risk shown’  Mowitor ectrapyeamidal  Unknown’ Probably safe - first cholce  Possible compatible®
syadrome (8 neonaies iy meclozine second cholce passes hlood-hrain-barrser,
im third mimester is metoclopramide’ shaort term use possthle
Domperidon Limised human data Limised human data No Probably safe -~ meclozine  Low dase present - does not
preferred during pregmancy  cross Blood-8raiw-Barrier,
mowitor QT-inserval
Constipation
FPEG V!~ electrolyes No data - systemic No dara - systemic No No absorpaion is taking Compatible - no oral
Macragol exparure neglible® expasure aegligible place - probably safe absoeption
Lubiprostone Adverse effects in animals  Adverse effects in Umbnsorvm Limited human data - avoid Avoid -~ no data
(fetal loxs) - lamised animals (fesal loxs) during pregnancy,
humsan data’ linuited human data Macrogal preferved
Comtact laxative
Senma Limued human data Limtted human daca No Shovt rerm use only Possible compartihle - low
shown o adverse effects”  shown mo adverse concentration in mitk”
effect’
Bisacodyl Amumal studies show no  Amimal studies show mo  No Shovt term wse only’’ Compatible - no GI
adverse offects - hmised  adverse effeces — mlted absovprion
humsan dara’" human dati
Antihacterial drugs
Aminoglycosides
Gentamycm Assocrited with fetal Associated with eighth ~ No Reserve for hife th g Probably compatible'*
Tobramycin nephro- md olotoxicity cransal perve damage in infections -~ inhaled causes monsor infant on G flora
(v, inhal ) fetus but not m CF mmimal nsk due o limited effects 1e. diamhea,
limeruture systemic absorptian candidinsis, beware of
hypersensitivity
Cephalosporins
Ceftazihm (and other No risk shown No nsk shown No Probably safe - only on Compatible - excreted m
cephalosporins ) strict indication low concentrations'
Fluoroquinolones
Ciprofloxacin (and other  Unknown Carulage damage and No Avoid during pregnancy, if  Avoid - high concentration
fluorqumolones) arthropathy shown in oeeded ciprofloxacin drug  Opvaflaxacts - prohahiy
animals'* of choice compatihle’”
Lincomycins
Clindamycin No rizk shown No risk shown No Probubly safe - use in Possible Computible -
absence of safer aliemative  cases of Woody stonl,
mowitor infanr GI flova’**
Macrolides
Erythromycin No risk shown'® No risk shown No Use as first choice Possible Compatible’”
Azithromycin Probally no risk No risk shown No Ervihromycin first choice FProhably compatible’™
Roxsthromyein No risk shown™ Probably no nisk No Erythromycin first choice  Possible comparible
Clanithromyein No risk shown No risk shown No Ervtheomycin first choice  Possible compartible — low
concentration in malk,
manior infant
Penicillins
Amoxacillin (and other  No risk shown No risk shown No Probably safe Compatible - trace in mmlk,
pemscilling + clavulanate bewure hypersensitivity
or tazobactam )
Polymyxins
Colsstm (Lv., mhal) Limised human daka Limised human data No IV avold if possible - Inbaded -possibie
Inhalation probably safe compatible
IV - caution (poorly

absorbed from gut)
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MA.GM. Kroon et al. / Jownal of Cystic Fibrosis 17 (2018) 17-25 19
Table | (comumwed)
Risk m first trimester Risk m second/ Risk at delivery  Recommendation Breast feeding
third trimester
Antibacterial drugs
Rifamycins
Rifampicin (and Animal stwdies show Associsted with risk of No Avoid during pregnancy, if  Excretion in milk -
other rifamycins) adverse effect, mo bleeding by mother and pecessary, teatment with  discontinue sursing or drug
adequate human data””  neonnte in last trimester phy dione of mother  based on importance of
and neonate therupy
Sulphonamide’ Trimethoprim Sulphonmenide use in the  Sulpbonamide use  Avosd during first and third  Companble in heshby term
wrimethoprim associated with neural last trimester is at delivery mmester and ot delivery babees — avoud if G6PD
Sulphamed A hef haced by folic  associsted with scterus of  associsted with deficient or jumdiced
trimethoprim aad the neonate fetal hemolytic
anemia
Trimethoprim Trimethoprim is misociatad  Probably no nisk if have No Avoid during firsst imester  Probably oompre" -
with nasral defects normal folate status if needed, ensure adeq low iom i milk
reduced by folic acd folate supplementation
Tetracyclns
Doxycychme Risk of neural defects, Tetracyclines associated Associased with  Avoid during 2nd/3nd Possibie compatible'” -
(and other tetracylines)  reduced by foli acid with tooth discoloratons  10oth and bone mmester and at debivery prolonged use tooth
and delayed & discoloration should not be finst choice  discoloration
(amoxicillin, cephalexin or
erythromycin) -
doxycycline possible safe
Carbapenems
Imipenem Limitedd fuman date No fetal damage n No Prefesshle dougs ane Possible compatible
animals — limited penicillin, cephalosporin or i milk, unbikely 1o be
humans stodies'® envthromyan'” abscebod™
Meropenem Fetal damage in animals —  No fetal damage fosnd in - Unknown Prefersble drugs are Possible compatible - present
lsmited humon stodies™ Is - limited human penxcillin, cephalosporin or = milk, unkikely 10 be
studies™ erythromyas™ absorbed™
Other antibacterials
Chloramphenicol No feral damage found in Use o last trimester Associted with  Avoid during kst trimester  Avoxd - vomsting, excessive
animaly -~ limited human associated with neonatal  grey-baby and at delivery mitestinal gus and falling
studies”’ ) is and hypothermia  synd: nsl«.v”
(grey-haby syndrome)
Metronidurle No increased risk™" No increased risk™™"  No No proof for adverse effects Probably compatible'
on fetus discontinue for 12 h after
intake
Phosphomycin Amimal duta show adverse  Antmal data show adverse No Drug of choice is Possible compatible - low
effects at maternal dose - effecty @ masernal dose - nitrofurantoine (not during  levels in breastmilk®
Limited human data show Limited human dasa show delivery)
no risk* " mo risk™ " Second choice amox/clav™
Vcomycin Unknown — no evidence Unknown - no evidence No Avoid during pregnancy Compatible —  present in
of fetal damage of fewl damage milk, but absorption wlikely
Teicoplanin Animal studies show Animgl stwdiex show Unknown Avord - no data Possible compatible - limited
reprodiactive faxicity — reproductive toxicity - data, poor oesl avadabibty due
limited haman data’’ Timired human data to high protein hinding -
monnar infint for GI
problems™
Azreovam (1v./mbal) [V animal studies show no 1V admini Unkpown Only give when potential  Possible compatible™ -
i eproductive pl and enter fetal benefit outweighs any nfaled poor systemic
effect - limited human circulation — limited potential risk — mhaked absorption
sudies™ human studies™ causes negligible systemic
effect
Antihistamines
Cmnanzme No increased sk shown - No increased risk shown -~ No Probably safe to use Avoid - hmted data,
(and other meclozine drug of choice  meclozine drug of chaice meclozine drug of dhosce
anti histamines)
Antimycotic drugs
Fluconazole Animal studies show msgor  Increase of spontaneous  Yes Daase > 300 my Possible compatible - present
congenital anomuhies abortion in fuman’ congraindicated - lower doses = milk (Jess than necnatal
limited human data shows @void during first rimester dosage)™
the same’”
(continwed on next page)
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20 MAGM. Kroor et al. / Journal of Cystic Fibrosis 17 (2018) 17-25
Table 1 (contimed)
Risk = first trimester Risk m second’ Risk ot delivery Recommendation Breast feeding
third trimester
Antihistum ines
Itrsconazole, vonconazole  Animal studwes show No data svailabl Unk Avaid Avord — hinited duta™
tenogenicity — limited
human dam show incressed
spontaneous abostion””
Posaconuzole Animal stadies show Animal stadies show Unknown Avoid Avoxd - no duta
toxicity - no buman data’’ toxicity - Emited human
data
Anmphotencin Case reports show no Case reparts show mo No Drug of choice during Passible compatible — high
increased risk”” increased risk™ pregnancy protein bownd, poor oral
abwonpeion
Nytatin Prohably safe Probably safe No Probahly safe Compatible - no oral
ahsorprion
Anti-viral drugs
Aciclovir No rivk thown Use i seoond half of No Drug of choice Compatibie™
pregrancy % avokl
tramsfer of vins to fetus
Valaciclovir No risk shown - imited  No nsk shown - hmned No Larger bioavailabality Compatible
human data heman data aciclovir prefemred
Ganciclovir Anrmal stadies reveal No human data Unknown Contmindicated Avod - o data
leratogenicity
Blood glecose lowering drugs
Insulins/msulin analogwes  No risk No risk No risk Human insulins preferred  Compatible™
Ghbenclamide Animsal stadies reveal Increased risk for Increased nsk Human tnsulins preferred  Possible compatible —
teratogenicity — limited  rexpiasry divirexs, VICU,  for neonatal monitor infant blood glucose
heman data neonatal hypogheemia,  hypoglycema
large fior gestational ape'’
Tolbutamide, netaglinide,  Animal snadies reveal No adoquase human Increased risk Human insulins preferred  Possible compatible -
repaglinide teratogenicity - Limited  seudies - expected to for neonatal menitor infant blood glucese
human data cross placenta bypogiycemia
Metformin No increased risk*? Probably no risk bat Neomaml H lins preferred  Compatible
avoid - msulin prefermed  hypoglycemia
Poglitazone and other Fetal ity inamimals  Fetal toxicity in animals™ N 1 Human insulins preferred  Avoid — no dita
thazobdinediones hypoglycenia
Bisphasphonates
Risedrorate ok Liowited human data show  Limited human date Unknown Lamited human dses shows  Avoxd — o data™
no substantial fetal risk® show ro substansial fetal no serous fetal or neosatal
Animal repeoduction studies  risk — marging decrease damage™ — Use with caution
st adverse effect on Lexiarional age,
fituy Blreh wesght and
oramsiens nepnatal
electrotyses”
Cholelithiaxis drugs
Ursodeoxychalic acd No duta Human data show No Avoid duning finst tnmesier  Compatible — low levels
no mcreased risk™ in beesst milk
Contraxt media
Gustrografin No risk anvcipated with — No nisk anticipated with No Probably mo rsk Possible compatible -
oral use oeal use poce oral absorption,
unlikely to reach infant
bioodstream
Corticasteroids
Systemic Fetal damuge i andmaly Fetal dsmage in animals  No Systani corth ! Compatible - infiet
(mamly schisis), not m (intrautensse growth used for supplementation adronal funcoon f matemal
by ~ Predniod iction in prolongad therapy in adrenal dose exceeds 40 mg
hstdocoetisone drugs of treasment, sot in humans ) insufficiency. Neonate prednsokee - delay fooding
choke should be monitored for 4-6 h after dose
for growth retardation,
adremal msuf,
hypoglycemia
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MAGM. Kroon e al / Journal of Cyseie Fibroxis 17 (2018) 17-25

Table 1 (contimuesd)

Risk m first trimester Risk m second/ Risk m delivery Recommendation Breast feeding
third i

Carticosteroids

Dermal Not probable to cause feml  Not protuble 5o cause fetall  No Class I and Class [1 Compatble
dinage damage dermatocorticoids are

preferred. Intermitiend use.
Class AV max. | week m
acute phase
Nasal, vachenl serond No increased nisk shown'™ No increased nsk shown  No Can be used in pregnancy  Compatible
metered dose inbalers
and drops
Browchod lator drugs
Sympathicomimetics LABA - lmited datm LABA - hmited data No SABA - salt b | Compatble - limised
mhaled SABA - probably safe(dea SABA - probably safe LABA - Salmeterol’ systemic absorption
s malformations - due  (data shows foemastenl
© aghma?) malformations - due to
asthea”)

Antcholimergsc inhaled Aol sandex show mo Animal stwdies show no  No Ipratropium preferrad Probably compatible -
terasogenicity — Mt rertogenicity — Hmired linited systemic shsorpeion
heman datg”™ fuwan dasa®

Ammophyline/ Probably safe Probably safe Neonatal Contradl theaphyilime plasma Cantaon — peesent m milk:

theophylline imability, candiac  Leved in thind imester wrabdity I mfes reponed.
anbythmizs wd Give modified releuse
apoens reported preganstions aler feading

Pancreatic excymes

Parcreanc evcymes No ammalhuman dara No animalhuman data  No Probably no risk since no

rhDNave
Dovnase alfa

Vivameires
Vitamin A

Vimmin B group

Vitmin C.EK

Vitamin D

Imtamsunosuppressant druge
Cychosporme

Tacrolimus

shown — prodably no risk”

No fetal harm (v anonel
stwcdies, no human date™

sthown ~ probably po risk

No feral harme (0 arimal
stwdies, no human dawa™

Use of recommended dose  Use of rcommended dose

of 800 RE safe™ of 800 RE safe™

Probably safe Probebly safe except high
doses of BS (neonasal
coevulisions )

Probably safe Probably safe

Probably safe m Safe n prophiylacte doses

prophylactic dose

th effeces b amimals —  Adverse ffects in

Hueware data show mo animals - Human data

vereaswd risk of show no iwcreased rish

m&(vmm" aof ml[-mﬁun"

Fetal damage in b~ Fetald I animals -

linvited human data show  limited human dats show

1o increased risk™ 1o incressed nsk™®

Unlikely'No

No

No

No

No

Risk of prewsamre
delivery - low

biroh weight

marternal aby

Compatible - mo matermal

L

Due o inhaling no feted harm
expected - probably safe”

Use of bétacarotene
prefersble - conversion

rate afjustad o the

amount of retinol

15 meodad

Probably safe — use of high
dose B4 contraindacated

Probehly safe - High doses of
vitamin C may casse
paradonical neanatal
deflcency

Safe in prophyhctic doses

Mayhe not tenitogen - risk
of premature delivery, low
bith weghe, developmental
delay, mcremsed risk oo
development of muso-Enmene
deses

Rick of prematre Monitor infant on effect on
delivery - low birth  kidneys, hyperkalemia

weihe

(4

Passible companile — duwe %

harge prosein molecude
ahsovpeian is low™

Compatble - ot
prophylactic doses

Companhle

Compatible

Compatble - at
prophylactic doses, high
doses may case
bypercalcernia in mfunt

Passihly comparible - b
lewls in mﬁnr' * . moitce
infant foe liver ed blood
valoes, avoid breastieeding
46 h after dase

Possible umpdyk ;}"""‘

= low concentrtions
maonitor infint for liver and
blood vidues, avold
breasfeeding 4-6 h afier
dase

(eontinued cm next page)
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Risk: im first trienesier

Risk in second’
ibind frEmes ter

Risk at delivery

R ecommendation

Hreast feeding

T gy ressanl dregy
Azatheprice

Mycophenolme

CFTR modikesrs
Clianx IT moodaanor
Lrmacafiar

CTiasx T sl o
el

Tz IV moduimar
Hvaoafior

Ormotic agents

Maanited {imhal )

Amti-imil commmciory agewis
Tweprofen

Finocrmer

Inlupnza

Small increase of fetal
malfommations in animals

Animal sidies show
reproductive noaicity

feratagen in humans™

N mcbvirse ofieces i anim’
stadie™

L Biwmiws data — o
adverse effects in awimal
.al'h'nl.l'n

See Claxs BT
CFTR modwlaiors

Arimr! sralies show mo
msafismianions — lNimined
Hirrecens chaap™ ™

Hunum ghine dlow a0
stgnificans noroxse o hird
defert rig™

Na krioww gdverse gffects
.rirnwn""

Animial oeadles sl mo
adverse effocty - lmitad
man dava suppes alo no
u&ﬁwﬂ.ﬁt‘h‘"

Smull nsk of monatal Risk of premeire Confhding oulcomes

immmme and bone marow  dafivery - low i
Wit

SUPrEsEion, proma:
defnvery and low birk
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henefit for mother against
possdhle efled on fehs
Anamal stidies show
reproductive inxicity

deradngen in humeas

Na adverse effacts in
animai siwdies

Limsitend b it — ma Dnkmoim

adverse effects in animal
ataalien

See Class 1V
CFIR modulmiors

Aniomcl stweles stow no
mmlfiwrmanions — lmined

hiigmirw ™

Avaid - comprgsdicaned  Yes

diie 8 mereased rik of
renal failwre and
PrEMEFE OOSTRE
ducties artersosms amd
-:V};-!Irﬂ.ﬁmrﬂ

Limitend it shew i N
A qﬁwu‘ )

Aniwal oucdles show ma Mo
adverse effects - lwied
ey dotr sugme alve
mlmfwn?fﬂﬂ#'w

Risk of
SPOMENCLE

Liniowm

See Claxy I
CHFTR
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