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1 | INTRODUCTION

1.1 | Background and epidemiology
AIDS-related complications are a common cause of
maternal death worldwide and are responsible for a high
proportion of maternal deaths in low-income countries;
they are a significant contributing cause of maternal
death in high-income countries, although the absolute
numbers are small [1, 2]. Their medical management is
complicated by the requirement to balance the needs of
the mother and the fetus.

As opportunistic infections in pregnant women living
with human immunodeficiency virus (HIV) in the UK
are rare, they should be managed with close collabora-
tion between HIV specialists, obstetricians, neonatolo-
gists, paediatricians and pharmacists. Any case of
confirmed or suspected opportunistic infection in preg-
nancy should ideally be discussed within a fetal medicine
and infection multidisciplinary team (MDT). If an MDT
is not available locally, a national MDT is available and
can be contacted (caroline.foster5@nhs.net; a.bamford@
nhs.net; hermione.lyall@nhs.net; laura.byrne@stgeorges.
nhs.uk; y.gilleece@nhs.net).

It is important to understand the physiological
changes that occur in pregnancy as they can affect the
interpretation of test results, clinical findings and

the pharmacokinetics of drugs used in pregnant
women [1, 3, 4]. Absolute CD4 cell counts characteris-
tically decrease during pregnancy. Furthermore, there
is a shift from cell-mediated immunity (Th1 response)
towards humoral immunity (Th2 response) which
leads to an increased susceptibility to, and severity of,
certain infectious diseases in pregnant women, irre-
spective of HIV infection, including toxoplasmosis, var-
icella and listeriosis [5]. There are increases in cardiac
output, plasma volume, red cell mass and glomerular
filtration rate in pregnancy. Absorption of aerosolised
medication may be affected by increased tidal volume
and pulmonary volume. Placental transfer of drugs,
increased renal clearance, altered gastrointestinal
absorption and metabolism by the fetus may affect
drug levels.

Therapeutic drug monitoring should be considered
due to altered drug pharmacokinetics in pregnancy, and
the potential for complicated multiple interactions
between antiretroviral agents and many of the drugs used
to treat opportunistic infections [3, 6]. For information
about drug safety during pregnancy and breastfeeding,
see Appendix 1.

While this guidance refers to women and breastfeed-
ing throughout, the writing group fully acknowledges
that it is also applicable to pregnant transgender men
and gender diverse individuals and also that some may

HIV Med. 2024;25(Suppl. 3):3-19.

wileyonlinelibrary.com/journal/hiv

© 2024 British HIV Association. | 3


mailto:julia.greig1@nhs.net
mailto:caroline.foster5@nhs.net
mailto:a.bamford@nhs.net
mailto:a.bamford@nhs.net
mailto:hermione.lyall@nhs.net
mailto:laura.byrne@stgeorges.nhs.uk
mailto:laura.byrne@stgeorges.nhs.uk
mailto:y.gilleece@nhs.net
http://wileyonlinelibrary.com/journal/hiv
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fhiv.13645&domain=pdf&date_stamp=2024-05-29

GREIG ET AL.

prefer the term chestfeeding to breastfeeding. We endorse
the use of person-centered, gender-inclusive language in
healthcare settings according to the individual's preferences.

Guidance on supporting people living with HIV with
opportunistic infections, including in pregnancy, can be
found on the British HIV Association (BHIVA) website
(https://www.bhiva.org/file/6225e44b53c49/0I-guidelines-
supporting-patients.pdf).

A full review of these guidelines is due by 2029, with
interim updates only if recommendations need updating
in line with new data.

1.2 | Diagnostic considerations in
pregnant women living with HIV

In general, pregnant women with symptoms suggestive of
an AIDS-defining illness should be managed and investi-
gated in the same way as non-pregnant individuals.

1.2.1 | Radiology

When choosing an imaging modality for the diagnosis of
opportunistic infections in pregnant women, consider-
ation should be given to the need for a rapid diagnosis
and the potential harm of the investigation. The potential
fetal doses of ionising radiation from different imaging
modalities and the risk of childhood cancer were recently
outlined by Wiles et al. [7]. Discussion between HIV spe-
cialists, obstetricians, senior radiologists and the preg-
nant woman is recommended.

If opportunistic infection in the lung is suspected, a
chest X-ray may be carried out with little or no risk to the
fetus [7]. An ultrasound scan is a safe option for imaging
of the abdomen. A direct computed tomography (CT)
scan of the fetus in the pregnant abdomen should be
avoided where possible. Magnetic resonance imaging of
the fetus and abdomen is considered safe at all stages of
pregnancy, although use of gadolinium in pregnancy has
been reported to cause an increased risk of inflammatory
conditions and should be avoided where possible [8].

CT scans of the brain, thorax or limbs of the mother
may be carried out with minimal exposure to the fetus.
Modern CT scanners have little radiation scatter to areas
outside the scanner itself, so the main radiation scatter
that would affect the fetus during a thoracic CT scan
would be internally within the body of the mother. The
use of contrast with CT scanning is permitted.

Pulmonary embolus (PE) is a leading cause of mater-
nal morbidity and death, and suspected PEs need to be
investigated and treated promptly. Ventilation and perfu-
sion scans, or in some situations limited ‘perfusion’ scans,

are regarded as acceptable for cases of suspected PE in
pregnancy. CT pulmonary angiogram (CTPA) scans are
also being used more often and are becoming regarded by
many as the investigation of choice for the diagnosis of
PEs in pregnancy. Although CTPA is associated with low
fetal radiation exposure, it does expose the mother's breast
tissue to a relatively high radiation dose [7, 9].

1.2.2 | Other diagnostic procedures

There are no specific contraindications for lymph node
biopsy, liver biopsy and lumbar puncture in pregnancy.
Endoscopic procedures, including bronchoscopy and
upper and lower gastrointestinal endoscopy, may also be
undertaken if necessary [10].

1.3 | Diagnostic considerations for the
fetus and neonate

Where an opportunistic infection has been diagnosed,
the fetus should be closely monitored, for example by
serial high-resolution ultrasound scans and fetal cardiac
monitoring, so that signs of disease, growth retardation,
fetal distress or drug toxicity can be detected early [1, 11].
A paediatrician or neonatologist with expertise in HIV
and congenital infection should be involved, prior to
delivery, in discussions about the management of
opportunistic infections in pregnant women. An MDT
approach is advised to include risk-benefit discussions
about opportunistic infection treatment choices in
pregnancy, fetal monitoring and early review of the
neonate for signs of congenital infection, drug toxicity
and teratogenicity.

1.4 | Vertical transmission of
opportunistic infections to the neonate

Congenital infections in the neonate have been described
for a variety of opportunistic pathogens affecting the
mother. These include Mycobacterium tuberculosis [12, 13],
Cryptococcus neoformans [14-16], cytomegalovirus (CMV)
[17], Pneumocystis jirovecii [18, 19] and Toxoplasma
[20-22]. In some instances, it may be difficult to distinguish
between congenital and early postnatal infection.

Neonates born to women living with HIV should be
assessed by a paediatrician with expertise in HIV and
other congenital infections, and where necessary actively
screened for congenital infections using appropriate
national and local guidelines and assessed for signs of ter-
atogenicity or drug toxicity.
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2 | METHODS

The scope, purpose and guideline topics were agreed by
the writing group. The search (population, intervention,
comparator and outcome [PICO]) questions were set and
an independent systematic literature review carried out.
The Medline, Embase and Cochrane Library databases
were searched and the literature reviewed to address each
question. The PICO questions and search strategies are
outlined in Appendix 2.

Further details of the methodology can be found on
the BHIVA website (https://www.bhiva.org/file/5d514
ec9b503d/0OI-guidelines-methods-general.pdf), including
the use of the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system to assess
and grade the evidence. Good practice points (GPPs) are
recommendations, based on the clinical judgment and
experience of the writing group, with which few clini-
cians are expected to disagree and for which evidence is
unlikely to emerge as they are generally considered to be
good practice.

3 | SUMMARY OF
RECOMMENDATIONS

From Section 5.2 Treatment of PCP

« We recommend trimethoprim-sulfamethoxazole
as the treatment of choice for PCP in pregnancy
(Grade 1B).

+ We suggest that trimethoprim-sulfamethoxazole
is the preferred prophylactic agent against
PCP in pregnancy, after the first trimester (Grade
2C). Trimethoprim-sulfamethoxazole prophy-
laxis should only be used in the first trimester
after a careful review of the risks and bene-
fits (GPP).

+ We recommend not using primaquine in preg-
nancy as it can cause both maternal and fetal hae-
molysis in glucose-6-phosphate dehydrogenase
(G6PD) deficiency (Grade 1B).

From Section 5.3 Neonatal considerations

+ We suggest that all cases of PCP in pregnancy
should be discussed with the paediatric infectious
diseases team and all infants should be reviewed
for signs of congenital infection and/or drug tox-
icity at birth (GPP).

From Section 6.2 Antifungal treatment for candidiasis
and cryptococcal infection.

Candidiasis

« We recommend that vaginal candidiasis during
pregnancy is treated with topical imidazoles such
as clotrimazole or miconazole for 7 days (Grade 1B).

« We suggest that the first episode of oropharyngeal
candidiasis should be treated with topical nystatin
suspension or amphotericin B (Grade 2B).

« We recommend that systemic therapy with flu-
conazole or other azoles is avoided in pregnancy,
other than a single low dose (e.g. 150 mg) of flu-
conazole after the first trimester (Grade 1B).

+« We recommend that oesophageal candidiasis not
responsive to topical agents or a single dose of flu-
conazole is treated with liposomal amphotericin B
(Grade 1B).

Cryptococcal infection

« We recommend first-line therapy with liposomal
amphotericin B, which should be the only treat-
ment in the first trimester (Grade 1B).

« Flucytosine should not be used in the first trimes-
ter (Grade 1C), and only used in combination
with liposomal amphotericin B in the second and
third trimesters when potential benefits out-
weigh the risks (Grade 2B).

« We recommend that fluconazole or other azole
treatment, maintenance therapy and secondary pro-
phylaxis are avoided during pregnancy, and ampho-
tericin B is continued for maintenance therapy and
secondary prophylaxis, where tolerated (Grade 1B).

« We suggest that fluconazole could be considered
after the first trimester when amphotericin B
therapy is not tolerated and potential benefits
outweigh the risks (Grade 2C).

From Section 6.3 Neonatal considerations

« We suggest that all cases of cryptococcal infection
in pregnancy should be discussed with the paedi-
atric infectious diseases team and all infants
should be reviewed for signs of congenital infec-
tion and/or drug toxicity at birth (GPP).

From Section 7.2 Treatment of toxoplasmosis

« We recommend that pyrimethamine with sulfa-
diazine is the preferred treatment for toxoplas-
mosis in pregnancy (Grade 1B).

+ We recommend that clindamycin with pyrimeth-
amine or atovaquone are used as alternative
options (Grade 1B).
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« We recommend that sulfadiazine is not used after
week 32 of pregnancy; clindamycin is a suitable
alternative (Grade 1B).

« We recommend that pyrimethamine should be sup-
plemented with folinic acid 15 mg daily (Grade 1B).

From Section 7.3 Neonatal considerations

+ We suggest that all cases of toxoplasmosis infec-
tion in pregnancy should be discussed with the
paediatric infectious diseases team and all infants
should be reviewed for signs of congenital infec-
tion and/or drug toxicity at birth (GPP).

From Section 8.2 Treatment of CMV

« We suggest ganciclovir and its oral pro-drug val-
ganciclovir as first-line treatment for CMV dis-
ease in pregnancy (Grade 2D).

« In CMV retinitis, if appropriate and in consulta-
tion with an MDT including ophthalmologists
and infection specialists, consider the use of loca-
lised therapy to minimise maternal and fetal risk
in the first trimester (GPP).

From Section 8.3 Neonatal considerations

+« We recommend that all neonates born to mothers
with evidence of active CMV disease should be
investigated for congenital CMV infection with
CMV PCR using an appropriate sample (i.e. urine
or saliva) in the first 21 days after birth (Grade 1A).

+ We suggest that all cases of CMV infection in
pregnancy should be discussed with the paediat-
ric infectious diseases team and all infants should
be reviewed for signs of congenital infection
and/or drug toxicity at birth (GPP).

From Section 9.2 Treatment of Mycobacterium avium
complex

+ We recommend rifampicin, azithromycin and
ethambutol as the first-line treatment of choice
for DMAC in pregnant women (Grade 1B).

+ We suggest that the use of primary prophylaxis
against DMAC is not required for women with
CD4 counts less than 50 cells/mm?, and immedi-
ate HIV therapy is recommended (Grade 2A).

From Section 9.3 Neonatal considerations

+ We suggest that all cases of DMAC in pregnancy
should be discussed with the paediatric infectious

diseases team and all infants should be reviewed
for signs of congenital infection and/or drug tox-
icity at birth (GPP).

4 | AUDITABLE OUTCOMES

« Proportion of pregnant women in the first trimester with
a CD4 count <200 cellsymm’ for whom discussion
around the risks of trimethoprim-sulfamethoxazole treat-
ment or prophylaxis is recorded.

« Proportion of pregnant women with an opportunistic
infection for whom there is a discussion with a paedia-
tricilan or neonatologist at the time of diagnosis of
the infection.

5 | PNEUMOCYSTIS JIROVECII
PNEUMONIA (PCP)

5.1 | Presentation and investigations
There is some evidence from case studies that PCP in
pregnancy may be more aggressive, with increased mor-
bidity and mortality, than in non-pregnant women [23].

Investigation and diagnosis of PCP in pregnant
women is the same as for non-pregnant adults.

5.2 | Treatment

Recommendations

+« We recommend trimethoprim-sulfamethoxazole as
the treatment of choice for PCP in pregnancy
(Grade 1B).

« We suggest that trimethoprim-sulfamethoxazole
is the preferred prophylactic agent against PCP in
pregnancy, after the first trimester (Grade 2C).
Trimethoprim-sulfamethoxazole prophylaxis should
only be used in the first trimester after a careful
review of the risks and benefits (GPP).

« We recommend not using primaquine in preg-
nancy as it can cause both maternal and fetal hae-
molysis in glucose-6-phosphate dehydrogenase
(G6PD) deficiency (Grade 1B).

No large, randomised trials investigating the treat-
ment of PCP have included pregnant and breastfeeding
women [24]. Trimethoprim-sulfamethoxazole inhibits
bacterial and, to a lesser extent, human folate metabo-
lism. Folate is essential for fetal development and folate
deficiency has been associated with an increased risk of
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neural tube defects and other congenital anomalies [25].
Trimethoprim-sulfamethoxazole has been associated
with cardiovascular anomalies and defects of the urinary
tract in some studies [26]. Other studies, including a
meta-analysis, have not found an increased risk of con-
genital malformations associated with trimethoprim-
sulfamethoxazole use in pregnancy, including in the first
trimester [27, 28]. A nested control study from the Que-
bec Pregnancy Cohort (predominantly in women without
HIV) found an increase in the rates of spontaneous abor-
tion in pregnant women who took trimethoprim-
sulfamethoxazole in pregnancy (adjusted odds ratio 2.94,
95% confidence interval 1.89-4.57) [29]. However, the
benefit of trimethoprim-sulfamethoxazole to treat PCP in
pregnancy outweighs any potential harm and it should
be used, including in the first trimester.

Folic acid at 0.4-5 mg/day is recommended for all
pregnant women [30]. Some authors have advocated
using higher-dose folic acid replacement to prevent fetal
anomalies associated with anti-folate drugs [31]. How-
ever, others have reported PCP treatment failure in this
context [32]. Therefore, doses above 0.4 mg daily should
only be considered in the first trimester of pregnancy and
on a case-by-case basis.

Steroids should be administered as per standard
guidelines for the treatment of PCP in non-pregnant
women. Steroids are generally considered safe in preg-
nancy, although the findings of a systematic review of
case—control studies suggested a small increased risk of
oral clefts [33]. However, other large population-based
studies have not found an association between maternal
steroids and congenital anomalies [34, 35].

Alternative options are limited to dapsone with tri-
methoprim or atovaquone. Clindamycin is generally con-
sidered safe in pregnancy, but primaquine can cause both
maternal and fetal haemolysis in G6PD deficiency and is
therefore not recommended. Dapsone has been used in
pregnancy to treat leprosy and malaria and appears to be
safe [36, 37]. The risk of haemolysis in neonates with
G6PD deficiency seems to be very low [38]. Limited data
suggest that atovaqone is safe in pregnancy [39].

Chemoprophylaxis for PCP should be prescribed to
pregnant women living with HIV in line with standard
guidelines for non-pregnant individuals. It is important
to remember that there is a false reduction in absolute
CD4 count during pregnancy, especially during the third
trimester, and in such circumstances a CD4 percentage
less than 14% can be used as an indicator for the need to
commence PCP prophylaxis.

Trimethoprim-sulfamethoxazole is the preferred pro-
phylactic agent against PCP in pregnancy. There are the-
oretical concerns over the safety of this drug in the first
trimester, especially prior to the closure of the neural

tube, and an alternative agent could be considered during
this time. Possible alternatives include once daily dap-
sone, atovaquone or nebulised pentamidine.

5.3 | Neonatal considerations

Recommendation

+ We suggest that all cases of PCP in pregnancy
should be discussed with the paediatric infectious
diseases team and all infants should be reviewed
for signs of congenital infection and/or drug tox-
icity at birth (GPP).

It is unclear whether congenital Pneumocystis infec-
tion can occur, although occasional case reports suggest
it may be possible [40, 41]. However, it is recommended
that infants born to women treated for PCP in pregnancy
should be reviewed by a paediatrician or neonatologist,
mainly to rule out any teratogenic effects and/or toxicity
of maternal drug treatment. If there are signs of possible
Pneumocystis infection, the infant should be urgently
reviewed and the case discussed with the local paediatric
infectious diseases team.

6 | OTHER FUNGAL INFECTIONS

6.1 | Presentation and investigations
Vaginal candidiasis occurs more frequently in pregnancy;
however, although it is supposed that other fungal infec-
tions are more common in pregnancy, there is little direct
evidence to support this. Investigation of suspected fun-
gal infections should be identical in pregnancy, except for
considering the risk associated with radiological proce-
dures (see Introduction).

6.2 | Antifungal treatment for
candidiasis and cryptococcal infection

Candidiasis
Recommendations

« We recommend that vaginal candidiasis during
pregnancy is treated with topical imidazoles such
as clotrimazole or miconazole for 7 days
(Grade 1B).

« We suggest that the first episode of oropharyngeal
candidiasis should be treated with topical nystatin
suspension or amphotericin B (Grade 2B).
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+ We recommend that systemic therapy with flu-
conazole or other azoles is avoided in pregnancy,
other than a single low dose (e.g. 150 mg) of flu-
conazole after the first trimester (Grade 1B).

+ We recommend that oesophageal candidiasis not
responsive to topical agents or a single dose of flu-
conazole is treated with liposomal amphotericin B
(Grade 1B).

Cryptococcal infection
Recommendations

+ We recommend first-line therapy with liposomal
amphotericin B, which should be the only treat-
ment in the first trimester (Grade 1B).

+ Flucytosine should not be used in the first trimes-
ter (Grade 1C), and only used in combination
with liposomal amphotericin B in the second and
third trimesters when potential benefits out-
weigh the risks (Grade 2B).

« We recommend that fluconazole or other azole
treatment, maintenance therapy and secondary
prophylaxis are avoided during pregnancy, and
amphotericin B is continued for maintenance
therapy and secondary prophylaxis, where toler-
ated (Grade 1B).

+ We suggest that fluconazole could be considered
after the first trimester when amphotericin B
therapy is not tolerated and potential benefits
outweigh the risks (Grade 2C).

Two case series illustrate that cryptococcal infection
in pregnancy is associated with high maternal mortality
and frequent stillbirths and miscarriages despite antifun-
gal therapy [42, 43]. There have been no reports of terato-
genesis or other adverse pregnancy outcomes with
liposomal amphotericin B [44]. Flucytosine has been
associated with teratogenesis when used in rats at
high doses [45]; however, there are case reports of its use
to treat cryptococcal meningitis during the second
and third trimesters of pregnancy with healthy fetal
outcomes [46, 47].

Although single-dose fluconazole has not been asso-
ciated with any birth defects in pregnancy [48], specific
birth defects associated with continuous daily doses of
fluconazole of 400 mg/day or more in the first trimes-
ter, including cardiac septal defects, have been sug-
gested by one case report and the finding of a large
case—control study [49, 50]. Two studies have also dem-
onstrated a higher risk of spontaneous abortion with
fluconazole exposure in the first and second trimes-
ters [51]. Hence national agencies have been re-
evaluating guidelines for its use in pregnancy. In one

case series, 12 pregnant Ugandan women with crypto-
coccal meningitis were described, five of whom received
fluconazole in the second and third trimesters after
amphotericin B therapy [43]. Although few of these
pregnancies resulted in live births, no congenital abnor-
malities were detected.

Voriconazole has been strongly associated with tera-
togenicity in rats and there have been no reports of its
use in humans during pregnancy [52]. Itraconazole is
also not recommended in pregnancy due to teratogenicity
in animals, however the findings of one case series sug-
gested it may be safe in humans [53]. The echinocandins
are not considered safe, given evidence of teratogenicity
in animal studies, although no human data are
available [54].

6.3 | Neonatal considerations

Recommendation

« We suggest that all cases of cryptococcal infection
in pregnancy should be discussed with the paedi-
atric infectious diseases team and all infants
should be reviewed for signs of congenital infec-
tion and/or drug toxicity at birth (GPP).

Candida infection in pregnancy is not known to have
direct implications for the neonate. Infants should be
reviewed if a woman has been treated with antifungal
drugs with a potential risk of teratogenicity, especially
during the first trimester.

Congenital cryptococcal infection has been reported,
but appears to be rare [14-16]. Infants born to mothers
with cryptococcal disease in pregnancy should be
assessed for neonatal cryptococcal disease by a paediatri-
cian or neonatologist soon after birth. If cryptococcal dis-
ease is suspected, advice on management should be
sought from a local paediatric infectious diseases team.

7 | TOXOPLASMOSIS

7.1 | Presentation and investigations

The risk of reactivation of Toxoplasma gondii increases at
lower CD4 counts. Pregnant women with a low CD4
count and a history of T. gondii infection should be moni-
tored for signs of T. gondii reactivation. Pregnant women
with negative Toxoplasma serology, suggesting no previ-
ous exposure to T. gondii infection, should be advised
about the behavioural risk factors for primary T. gondii
acquisition and associated risk reduction strategies
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[55, 56]. There is no evidence that toxoplasmosis is more
severe when it occurs in pregnancy [57].

Investigation and diagnosis of toxoplasmosis in preg-
nant women is the same as for non-pregnant adults.

7.2 | Treatment

Recommendations

+ We recommend that pyrimethamine with sulfa-
diazine is the preferred treatment for toxoplas-
mosis in pregnancy (Grade 1B).

+ We recommend that clindamycin with pyrimeth-
amine or atovaquone are used as alternative
options (Grade 1B).

+ We recommend that sulfadiazine is not used after
week 32 of pregnancy; clindamycin is a suitable
alternative (Grade 1B).

+ We recommend that pyrimethamine should be
supplemented with folinic acid 15mg daily
(Grade 1B).

Toxoplasmosis in pregnancy should be treated in the
same way as in non-pregnant individuals. Pyrimeth-
amine and sulfadiazine are the drugs of choice in preg-
nancy, especially after the first trimester [58].

Pyrimethamine is a folic acid antagonist (inhibitor of
dihydrofolate reductase). Folinic acid 15 mg daily is
recommended as co-administration, as high-dose folic
acid (5 mg) compromises the efficacy of sulfadiazine-
pyrimethamine in pregnancy [59].

Although some folic acid antagonists are human
teratogens, this does not seem to include pyrimethamine
[60-66]. A few single case reports of defects have been
documented following exposure in pregnancy to pyri-
methamine, but no systematic studies are available. One
case report described a severe defect of the abdominal
and thoracic wall and a missing left arm in an infant
exposed to pyrimethamine, chloroquine and dapsone in
the first trimester. However, an association between the
drugs and the defect has been questioned [58].

The safety of sulfonamides during pregnancy has not
been determined, although sulfonamides do not appear
to pose a significant teratogenic risk when used as single
agents [58]. One study in humans demonstrated an asso-
ciation with birth defects, but a causative association
could not be established as other factors, such as its use
in combination with trimethoprim, may have had a
role [58].

The sulfonamides readily cross the placenta to the
fetus during all stages of gestation [67-74]. Equilibrium
with maternal blood is wusually established after

2-3 hours, with fetal levels averaging 70-90% of mater-
nal levels. Significant levels may persist in the neonate
for several days after birth when given to the mother
near term. Sulfonamides are most likely to cause harm
to the neonate if administered near to term. Toxicities
that may be observed in the neonate include jaundice,
haemolytic anaemia and kernicterus. Severe jaundice in
the neonate has been related to maternal sulfonamide
ingestion at term by several authors [75-80]. Premature
infants seem to be especially prone to the development
of hyperbilirubinaemia [79]. Haemolytic anaemia has
been reported in two neonates and in a fetus following
in utero exposure to sulfonamides [75, 76, 80]; both neo-
nates survived. Because of the potential toxicity to the
neonate, these agents should be avoided near term. Due
to these concerns, we recommend that sulfonamides
should not be used after week 32 of pregnancy and that
clindamycin should be wused instead. Clindamycin
crosses the placenta, achieving serum cord levels of
approximately 50% of the maternal serum level [81, 82],
and is generally considered safe in pregnancy. Clinda-
mycin is an alternative option when there is intolerance
to sulfonamides.

Secondary prophylaxis should be the same as for non-
pregnant individuals.

7.3 | Neonatal considerations

Recommendation

« We suggest that all cases of toxoplasmosis infec-
tion in pregnancy should be discussed with the
paediatric infectious diseases team and all infants
should be reviewed for signs of congenital infec-
tion and/or drug toxicity at birth (GPP).

The effect of maternal HIV on the risk of congenital
T. gondii infection is unclear. Similarly, the impact of
maternal T. gondii infection during pregnancy on the risk
of vertical HIV transmission is not known. In the
non-immunocompromised host, congenital infection is
usually associated with primary infection in pregnancy.
There have been case reports of T. gondii transmission to
neonates following reactivation during pregnancy in
women living with HIV [83, 84], and not always in the
context of severe immunosuppression [85].

The neonate known to be at risk of congenital
T. gondii infection should be reviewed by a paediatrician
or neonatologist soon after birth. When clinical findings
or laboratory/radiology investigations are consistent with
possible congenital T. gondii infection, the case should be
discussed with a local paediatric infectious diseases
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specialist to guide further investigation and medical
management [86, 87].

8 | CYTOMEGALOVIRUS

8.1 | Presentation and investigations

The main focus of this guidance is the management of symp-
tomatic CMV disease presenting as an opportunistic infec-
tion in pregnant women living with HIV. A detailed review
of the management of all CMV infection and its impact on
the pregnancy is outside the scope of this guidance.

There is no evidence to suggest that CMV disease pre-
sents differently in pregnant and non-pregnant
women [88]. It is estimated that 5-10% of maternal CMV
infections are symptomatic. Both primary and non-
primary infections (through reactivation or reinfection
with a different strain) can lead to CMV disease in the
mother and congenital CMV disease in the fetus [89-91].

For pregnant women living with HIV, indications for
investigation and treatment of suspected maternal CMV
disease follow the same principles as for non-pregnant
women. Investigation and interventions for possible in
utero CMV infection of the fetus also mirror the guidance
for pregnancies in women without HIV, taking into
account that CMV infection diagnosed in the context of
advanced HIV has a higher risk of transmission to the
fetus [92]. All pregnant women should be advised about
reducing the risk of acquiring infections such as CMV
that are associated with congenital infection [93].

8.2 | Treatment

Recommendations

+ We suggest ganciclovir and its oral pro-drug val-
ganciclovir as first-line treatment for CMV dis-
ease in pregnancy (Grade 2D).

+ In CMV retinitis, if appropriate and in consulta-
tion with an MDT including ophthalmologists
and infection specialists, consider the use of loca-
lised therapy to minimise maternal and fetal risk
in the first trimester (GPP).

All licensed anti-CMV agents including ganciclovir,
valganciclovir, foscarnet and cidofovir show adverse fetal
effects in animal studies but there is a lack of adequate
and well-controlled studies in humans. Any systemic
therapy for the mother, especially in the first trimester,
should be subject to a risk-benefit analysis with consider-
ation of localised therapy if appropriate, for example

intra-vitreal maintenance treatment of CMV retinitis to
minimise the risk to both the mother and fetus [94].

The most clinical experience and case report data are
available for ganciclovir and its oral pro-drug valganciclo-
vir. We suggest ganciclovir and valganciclovir as first-line
treatment for CMV disease in pregnancy. Minimal safety
data exist for the use of ganciclovir and valganciclovir in
pregnancy, and their use is recommended after consider-
ing the risks and benefits. Ganciclovir has been shown to
be associated with teratogenicity in animal studies and is
also mutagenic [95, 96]. A 2023 pharmacovigilance study
(not specific to women living with HIV) did not find any
increased reporting of adverse pregnancy outcomes or
birth defects with ganciclovir/valganciclovir when com-
pared with the use of aciclovir/valaciclovir during preg-
nancy [97]. There is evidence from case reports for the
safe use of ganciclovir in the first and second trimesters
for pregnant women in the post-transplant setting
[98-100]. Of relevance to pregnant women living with
HIV, there are case report data showing safe use of ganci-
clovir in the second and third trimesters to treat maternal
CMV disease, with variable success in preventing vertical
transmission of congenital CMV infection [101-105]. In
one case of ganciclovir use, maternal and fetal death were
reported, probably related to underlying CMV disease
rather than treatment [106].

Foscarnet has been associated with fetal skeletal
abnormalities in animal studies [107, 108]. A single case
report demonstrated the safe use of foscarnet in the sec-
ond trimester of pregnancy for a non-CMV indication
with no adverse fetal effects [109]. A further case of fos-
carnet use in the third trimester for a non-CMV indica-
tion reported neonatal death; it is unclear whether this
was related to the treatment [110]. Due to the potential
for renal toxicity, careful monitoring of amniotic fluid for
oligohydramnios should be undertaken, especially in the
second and third trimesters.

Cidofovir has been shown to be embryotoxic in ani-
mal studies, including rat and rabbit models. It is associ-
ated with fetal soft tissue and skeletal abnormalities.
There are no data on the clinical use of cidofovir in preg-
nant women and its use is not advised [111].

Outside the context of CMV as an HIV-associated
opportunistic infection, there is increasing evidence to
suggest that valaciclovir at high doses can reduce the
incidence of congenital CMV infection following mater-
nal CMV infection, especially in the first trimester. This
is an area of ongoing review and treatment of asymptom-
atic CMV infection during pregnancy (for those with or
without HIV) with the sole aim of preventing congenital
infection may be appropriate in some cases and should
be discussed with the mother and relevant MDT on a
case-by-case basis [112, 113].
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8.3 | Neonatal considerations 9.2 | Treatment
Recommendations Recommendations

+ We recommend that all neonates born to mothers
with evidence of active CMV disease should be
investigated for congenital CMV infection with
CMV PCR using an appropriate sample (i.e. urine
or saliva) in the first 21 days after birth (Grade 1A).

+ We suggest that all cases of CMV infection in
pregnancy should be discussed with the paediat-
ric infectious diseases team and all infants should
be reviewed for signs of congenital infection
and/or drug toxicity at birth (GPP).

There is evidence to suggest that neonates born to
women living with HIV not on antiretroviral therapy
(ART) are at higher risk of developing congenital CMV
infection than those born to mothers on ART, however
data on the subsequent impact and rates of congenital
CMV disease are scarce [92, 114-116]. We recommend
vigilance for signs of congenital CMV in neonates born
to women living with HIV, especially those born to
mothers who have CD4 counts <200 cells/mm® (<14%)
or who are not on ART. These neonates should be
assessed for signs and symptoms of congenital CMV
infection. Audiology assessment according to national
guidance should be ensured. There is no strong evidence
to support CMV PCR screening of all infants exposed to
HIV. The same pathways as for the general population
should be followed.

In view of the higher risk of vertical CMV transmis-
sion, all neonates born to mothers with evidence of active
CMV disease should be reviewed and investigated for
congenital CMV infection with CMV PCR using an
appropriate sample (i.e. urine or saliva) as soon as possi-
ble after birth and within the first 21 days of life and dis-
cussed with the paediatric infectious diseases team. The
same pathways for investigation and management of pos-
sible congenital CMV should be followed as for the gen-
eral population.

9 | MYCOBACTERIUM AVIUM
COMPLEX

9.1 | Presentation and investigations
There is no evidence to suggest that disseminated Myco-
bacterium avium complex (DMAC) disease in pregnant
women presents differently to that in non-pregnant indi-

viduals. Diagnostic tests and treatment indications are
the same for pregnant women as for other adults.

+« We recommend rifampicin, azithromycin and
ethambutol as the first-line treatment of choice
for DMAC in pregnant women (Grade 1B).

« We suggest that the use of primary prophylaxis
against DMAC is not required for women with
CD4 counts less than 50 cells/mm3, and immedi-
ate HIV therapy is recommended (Grade 2A).

Clarithromycin has been associated with birth defects
in animal studies. However, data from the Quebec Preg-
nancy Cohort did not identify an increased risk of con-
genital malformations in 686 pregnancies with exposure
to clarithromycin in the first trimester [117]. Further-
more, 401 women in Denmark who were exposed to clar-
ithromycin in the first trimester showed no increased risk
of congenital malformations [118]. However, several
studies have shown an increased risk of spontaneous
abortion following first trimester exposure to clarithro-
mycin [118, 119]. Of note, Muanda et al. in a nested
case—control study within the Quebec Pregnancy Cohort
did not control for the severity of infection, and their
findings may have been due to maternal infection rather
than drug exposure [119].

Azithromycin has not been associated with birth
defects in animal studies and human studies have not
identified any increased risk of congenital malformations
in infants exposed in utero [117, 120]. Muanda et al.
found an increased risk of spontaneous abortion follow-
ing maternal exposure to azithromycin in pregnancy.
However, as for clarithromycin, maternal infection may
have been the cause of their findings. Therefore, azithro-
mycin is preferred as first-line treatment for DMAC dis-
ease in pregnant women and clarithromycin is not
recommended.

Ethambutol and rifampicin have been widely used to
treat Mycobacterium tuberculosis in pregnancy without
any teratogenic effects being identified and are therefore
considered safe to use when treating pregnant women
with DMAC infection. There are no data on the safety of
rifabutin in pregnancy and therefore rifampicin is pre-
ferred when treating pregnant women [121].

9.3 | Neonatal considerations

Recommendation

« We suggest that all cases of DMAC in pregnancy
should be discussed with the paediatric infectious
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diseases team and all infants should be reviewed
for signs of congenital infection and/or drug tox-
icity at birth (GPP).

Congenital/neonatal Mycobacterium avium complex
disease has not been reported. Infants born to women
treated for DMAC in pregnancy should be reviewed by a
paediatrician or neonatologist to exclude drug toxicity or
teratogenicity. If there are any concerns regarding possi-
ble infection, review with the local paediatric infectious
diseases team is recommended.

ACKNOWLEDGEMENTS

The writing group thanks Dr Lisa Hamzah, St George's
University Hospitals NHS Foundation Trust, London,
and Prof Graham Taylor, Imperial College London, for
their reviews and helpful comments. The writing group
also thanks Mr Ben Cromarty and Prof Nicoletta Policek,
both of UK Community Advisory Board (UK-CAB), for
reviewing this chapter.

REFERENCES

1. Maternal Medicine: Medical Problems in Pregnancy. Greer IA,
Nelson-Piercy C, Walters B, eds. Churchill Livingstone; 2007.

2. Mclntyre J. Mothers infected with HIV. Br Med Bull. 2003;67:
127-135.

3. National Institutes of Health. Guidelines for the Prevention
and Treatment of Opportunistic Infections in Adults and Ado-
lescents with HIV. Available at: https://clinicalinfo.hiv.gov/en/
guidelines/adult-and-adolescent-opportunistic-infection/whats-
new-guidelines (accessed August 2023).

4. Ormerod P. Tuberculosis in pregnancy and the puerperium.
Thorax. 2001;56:494-499.

5. Jamieson DJ, Theiler RN, Rasmussen SA. Emerging infections
and pregnancy. Emerg Infect Dis. 2006;12:1638-1643.

6. Back D, Gibbons S, Khoo S. An update on therapeutic drug
monitoring for antiretroviral drugs. Ther Drug Monit. 2006;28:
468-473.

7. Wiles R, Hankinson B, Benbow E, Sharp A. Making decisions
about radiological imaging in pregnancy. BMJ. 2022;377:
€070486.

8. RayJG, Vermeulen MJ, Bharatha A, Montanera W1J, Park AL.
Association between MRI exposure during pregnancy and
fetal and childhood outcomes. JAMA. 2016;316:952-961.

9. Royal College of Obstetricians and Gynaecologists. Thrombo-
embolic Disease in Pregnancy and the Puerperium: Acute
Management. Green-top Guideline No. 37b. 2015. Available
at: https://www.rcog.org.uk/media/wj2lpco5/gtg-37b-1.pdf
(accessed August 2023).

10. Bahhady 1J, Ernst A. Risks of and recommendations for flexi-
ble bronchoscopy in pregnancy: a review. Chest. 2004;126:
1974-1981.

11. Myles TD, Elam G, Park-Hwang E, Nguyen T. The Jarisch-
Herxheimer reaction and fetal monitoring changes in preg-
nant women treated for syphilis. Obstet Gynecol. 1998;92:
859-864.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Gupta A, Nayak U, Ram M, et al. Postpartum tuberculosis
incidence and mortality among HIV infected women and
their infants in Pune, India, 2002-2005. Clin Infect Dis. 2007;
45:241-249.

Pillay T, Sturm AW, Khan M, et al. Vertical transmission of
Mycobacterium tuberculosis in KwaZulu Natal: impact
of HIV-1 co-infection. Int J Tuberc Lung Dis. 2004;8:59-69.
Castro G, Cervi MC, Martinez R. Vertical transmission of
Cryptococcus neoformans from a mother coinfected with
human immunodeficiency virus: case report. Rev Soc Bras
Med Trop. 2006;39:501-503.

Sirinavin S, Intusoma U, Tuntirungsee S. Mother-to child
transmission of Cryptococcus neoformans. Pediatr Infect Dis J.
2004;23:278-279.

Patel M, Beckerman KP, Reznik S, Madan RP, Goldman DL.
Transplacental transmission of Cryptococcus neoformans to an
HIV-exposed premature neonate. J Perinatol. 2012;32:235-237.
Schwebke K, Henry K, Balfour HH Jr, Olson D, Crane RT,
Jordan MC. Congenital cytomegalovirus infection as a result of
nonprimary cytomegalovirus disease in a mother with acquired
immunodeficiency syndrome. J Pediatr. 1995;126:293-295.
Mortier E, Pouchot J, Bossi P, Molinie’ V. Maternal-fetal
transmission of Pneumocystis carinii in human immunodefi-
ciency virus infection. N Engl J Med. 1995;332:825-826.
McNally LM, Jeena PM, Lalloo U, et al. Probable mother to
infant transmission of Pneumocystis jiroveci from an HIV-
infected woman to her HIV-uninfected infant. AIDS. 2005;19:
1548-1549.

European Collaborative Study and Research Network on Con-
genital Toxoplasmosis. Low incidence of congenital toxoplas-
mosis in children born to women infected with human
immunodeficiency virus. Eur J Obstet Gynecol Reprod Biol.
1996;68:93-96.

Minkoff H, Remington JS, Holman S, Ramirezc R,
Goodwin S, Landesman S. Vertical transmission of Toxo-
plasma by human immunodeficiency virus-infected women.
Am J Obstet Gynecol. 1997;176:555-559.

Azevedo K, Settibal S, Lopes V, et al. Congenital toxoplasmo-
sis transmitted by human immunodeficiency-virus infected
women. Braz J Infect Dis. 2010;14:186-189.

Ahmad H, Mehta NJ, Manikal VM, et al. Pneumocystis carinii
pneumonia in pregnancy. Chest. 2001;120:666-671.

McDonald EG, Butler-Laporte G, Del Corpo O, et al. On the
treatment of pneumocystis jirovecii pneumonia: current prac-
tice based on outdated evidence. Open Forum. Infect Dis. 2021;
8:0fab545.

MRC Vitamin Study Research Group. Prevention of neural
tube defects: results of the Medical Research Council Vitamin
Study. Lancet. 1991;338:131-137.

Czeizel AE, Rockenbauer M, Serensen HT, Olsen J. The tera-
togenic risk of trimethoprim-sulfonamides: a population
based case-control study. Reprod Toxicol. 2001;15:637-646.
Hansen C, Andrade SE, Freiman H, et al. Trimethoprim-
sulfonamide use during the first trimester of pregnancy and
the risk of congenital anomalies. Pharmacoepidemiol Drug
Saf. 2016;25:170-178.

Ford N, Shubber Z, Jao J, Abrams EJ, Frigati L, Mofenson L.
Safety of cotrimoxazole in pregnancy: a systematic review and
meta-analysis. J Acquir Immune Defic Syndr. 2014;66:512-521.

85UB017 SUOWILIOD 3AIER.D 3ol jdde 3y} Aq pauRA0b a2 S3o1Me YO ‘BSN JO S3IN1 10} A%eIq 1T 3UIIUO AB]IAA UO (SUOHIPUOD-PUe-SWLSHLI0D" 4B | 1M ARe.d1)BU1|UO//SONY) SUORIPUOD PUe SWwis | 3y} 835 * [7202/G0/0€] U0 A%iqiT8uluo A8 |1M BuIyORURIL00D AQ SPOET"AIU/TTTT 'OT/I0p/W00 A3 | 1M Afelq 1 pul|uo//Sdny Wouy papeojumoq ‘€S 7202 ‘€62T897T


https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/whats-new-guidelines
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/whats-new-guidelines
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/whats-new-guidelines
https://www.rcog.org.uk/media/wj2lpco5/gtg-37b-1.pdf

HIV MEDICINE 13

29. Muanda FT, Sheehy O, Bérard A. Use of trimethoprim- 45. Chaube S, Murphy ML. The teratogenic effects of
sulfamethoxazole during pregnancy and risk of spontaneous 5-fluorocytosine in the rat. Cancer Res. 1969;29:554-557.
abortion: a nested case control study. Br J Clin Pharmacol. 46. Chen CP, Wang KG. Cryptococcal meningitis in pregnancy.
2018;84:1198-1205. Am J Perinatol. 1996;13:35-36.

30. NHS. Vitamins, supplements and nutrition in pregnancy. 2023. 47. Chotmongkol V, Siricharoensang S. Cryptococcal meningitis in
Available at: https://www.nhs.uk/pregnancy/keeping-well/ pregnancy: a case report. J Med Assoc Thai. 1991;74:421-422.
vitamins-supplements-and-nutrition/ (accessed August 2023). 48. Alsaad AM, Kaplan YC, Koren G. Exposure to fluconazole

31. Czeizel AE, Vereczkey A, Szabd I. Folic acid in pregnant and risk of congenital malformations in the offspring: a sys-
women associated with reduced prevalence of severe congeni- tematic review and meta-analysis. Reprod Toxicol. 2015;52:
tal heart defects in their children: a national population-based 78-82.
case-control study. Eur J Obstet Gynecol Reprod Biol. 2015;193: 49. Lopez-Rangel E, Van Allen MI. Prenatal exposure to flucona-

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

34-39.

Safrin S, Lee BL, Sande MA. Adjunctive folinic acid with
Pneumocystis
pneumonia in AIDS patients is associated with an increased
risk of therapeutic failure and death. J Infect Dis. 1994;170:
912-917.

Park-Wyllie L, Mazzotta P, Pastuszak A, et al. Birth defects
after maternal exposure to corticosteroids: prospective cohort
study and meta-analysis of epidemiological studies. Teratology.
2000;62:385-392.

Czeizel AE, Rockenbauer M. Population-based case-control
study of teratogenic potential of corticosteroids. Teratology.
1997;56:335-340.

Killén B. Maternal drug use and infant cleft lip/palate with
special reference to corticoids. Cleft Palate Craniofac J. 2003;
40:624-628.

Brabin BJ, Eggelte TA, Parise M, Verhoeff F. Dapsone therapy
for malaria during pregnancy: maternal and fetal outcomes.
Drug Saf. 2004;27:633-648.

Newman RD, Parise ME, Slutsker L, Nahlen B, Steketee RW.
Safety, efficacy and determinants of effectiveness of antima-
larial drugs during pregnancy: implications for prevention
programmes in Plasmodium falciparum-endemic sub-Saharan
Africa. Trop Med Int Health. 2003;8:488-506.

Thornton YS, Bowe ET. Neonatal hyperbilirubinemia after
treatment of maternal leprosy. South Med J. 1989;82:668.
Andrejko KL, Mayer RC, Kovacs S, et al. The safety of
atovaquone-proguanil for the prevention and treatment

trimethoprim-sulfamethoxazole for carinii

of malaria in pregnancy: a systematic review. Travel Med
Infect Dis. 2019;27:20-26.

Mortier E, Pouchot J, Bossi P, Molinié V. Maternal-fetal trans-
mission of Pneumocystis carinii in human immunodefiency
virus infection. N Engl J Med. 1995;332:825-826.

McNally LM, Jeena PM, Lalloo U, et al. Probable mother to
infant transmission of Pneumocystis jiroveci from an HIV-
infected woman to her HIV-uninfected infant. AIDS. 2005;19:
1548-1549.

Bright PD, Lupiya D, van Oosterhout JJ, Chen A,
Harrison TS, Chan AK. The treatment of a pregnant HIV posi-
tive patient with cryptococcal meningitis in Malawi. Case
report and review of treatment options. Med Mycol Case Rep.
2018;19:9-12.

Pastick KA, Nalintya E, Tugume L, et al. Cryptococcosis in
pregnancy and the postpartum period: case series and system-
atic review with recommendations for management. Med
Mycol. 2020;58:282-292.

King CT, Rogers PD, Cleary JD, Chapman SW. Antifungal
therapy during pregnancy. Clin Infect Dis. 1998;27:1151-1160.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

zole: an identifiable dysmorphic phenotype. Birth Defects Res
A Clin Mo. Teratology. 2005;73:919-923.

Bérard A, Sheehy O, Zhao J-P, et al. Associations between
low- and high-dose oral fluconazole and pregnancy outcomes:
3 nested case—control studies. CMAJ. 2019;191:E179-E187.
Molgaard-Nielsen D, Svanstrom H, Melbye M, Hviid A,
Pasternak B. Association between use of oral fluconazole dur-
ing pregnancy and risk of spontaneous abortion and stillbirth.
JAMA. 2016;315:58-67.

Moudgal VV, Sobel JD. Antifungal drugs in pregnancy: a
review. Expert Opin Drug Saf. 2003;2:475-483.

De Santis M, Di Gianantonio E, Cesari E, et al. First-trimester
itraconazole exposure and pregnancy outcome: a prospective
cohort study of women contacting teratology information ser-
vices in Italy. Drug Saf. 2009;32:239-244.

Pilmis B, Jullien V, Sobel J, Lecuit M, Lortholary O,
Charlier C. Antifungal drugs during pregnancy: an updated
review. J Antimicrob Chemother. 2015;70:14-22.

Royal College of Obstetricians and Gynaecologists. Healthy
eating and vitamin supplements in pregnancy patient informa-
tion leaflet. 2022. Available at: https://www.rcog.org.uk/for-
the-public/browse-our-patient-information/healthy-eating-
and-vitamin-supplements-in-pregnancy-patient-information-
leaflet/ (accessed November 2023).

Centers for Disesase Control and Prevention. Parasites —
Toxoplasmosis (Toxoplasma infection). 2018. Available at:
https://www.cdc.gov/parasites/toxoplasmosis/prevent.html
(accessed November 2023).

Montoya JG, Liesenfeld O. Toxoplasmosis. Lancet. 2004;363:
1965-1976.

Briggs G, Freeman R, Tower CV, et al. Brigg's drugs in preg-
nancy and lactation: a reference guide to fetal and neonatal
risk. 12th ed. Lippincott Williams & Wilkins; 2021.

Schaefer C, Peters P, Miller R. Drugs during pregnancy and
lactation-treatment options and risk assessment., Academic
Press, 2015, 3rd edn. Available at: https://rudiapt.files.
wordpress.com/2017/11/drugs-during-pregnancy-and-lactation-
3rd-ed-2015.pdf https://www.cdc.gov/parasites/toxoplasmosis/
prevent.html (accessed November 2023).

Public Health Laboratory Service Malaria Reference Labora-
tory. Prevention of malaria in pregnancy and early childhood.
Br Med J. 1984;289:1296-1297.

Spracklen FH. Malaria 1984. Part 1. Malaria prophylaxis. S Afr
Med J. 1984;65:1037-1041.

Spracklen FH, Monteagudo FS. Malaria prophylaxis. S Afr
Med J. 1986;70:316.

Brown GV. Chemoprophylaxis of malaria. Med J Aust. 1986;
144:696-702.

85U017 SUOWIWOD) 8AITER1D) 3eal|dde sy Aq peusnob afe sajoiLe YO ‘@SN JO S9N 10} A%eid 78U UO A8]IM UO (SUONIPUOD-PpUR-SUB) W00 A8 | 1M A Iq U1 |UO//:SANY) SUOTIPUOD pUe SWie | 3U1 88S *[7202/50/0€] Uo ARiqiauljuo A8|iM BuIyD8URIYO0D AQ SFOET AIY/TTTT OT/I0pAU0D A8 1M Ariq Ul |UO//SANy WOl pepeo|umod ‘€S ‘20z ‘€62T89rT


https://www.nhs.uk/pregnancy/keeping-well/vitamins-supplements-and-nutrition/
https://www.nhs.uk/pregnancy/keeping-well/vitamins-supplements-and-nutrition/
https://www.rcog.org.uk/for-the-public/browse-our-patient-information/healthy-eating-and-vitamin-supplements-in-pregnancy-patient-information-leaflet/
https://www.rcog.org.uk/for-the-public/browse-our-patient-information/healthy-eating-and-vitamin-supplements-in-pregnancy-patient-information-leaflet/
https://www.rcog.org.uk/for-the-public/browse-our-patient-information/healthy-eating-and-vitamin-supplements-in-pregnancy-patient-information-leaflet/
https://www.rcog.org.uk/for-the-public/browse-our-patient-information/healthy-eating-and-vitamin-supplements-in-pregnancy-patient-information-leaflet/
https://www.cdc.gov/parasites/toxoplasmosis/prevent.html
https://rudiapt.files.wordpress.com/2017/11/drugs-during-pregnancy-and-lactation-3rd-ed-2015.pdf
https://rudiapt.files.wordpress.com/2017/11/drugs-during-pregnancy-and-lactation-3rd-ed-2015.pdf
https://rudiapt.files.wordpress.com/2017/11/drugs-during-pregnancy-and-lactation-3rd-ed-2015.pdf
https://www.cdc.gov/parasites/toxoplasmosis/prevent.html
https://www.cdc.gov/parasites/toxoplasmosis/prevent.html

14

GREIG ET AL.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Cook GC. Prevention and treatment of malaria. Lancet. 1988;
1:32-37.

Barry M, Bia F. Pregnancy and travel. JAMA. 1989;261:
728-731.

Stekette RW, Wirima JJ, Slutsker L, et al. The problem of
malaria and malaria control in pregnancy in Sub-Saharan
Africa. Am J Trop Med Hyg. 1996;55:2-7.

Barker RH. The placental transfer of sulfanilamide. N Engl J
Med. 1938;219:41.

Speert H. The passage of sulfanilamide through the human
placenta. Bull Johns Hopkins Hosp. 1938;63:337-339.

Stewart HL Jr, Pratt JP. Sulfanilamide excretion in human
breast milk and effect on breast-fed babies. JAMA. 1938;111:
1456-1458.

Speert H. The placental transmission of sulfanilamide and its
effects upon the fetus and newborn. Bull Johns Hopkins Hosp.
1940;66:139-155.

Von Freisen B. A study of small dose sulphamerazine prophy-
laxis in obstetrics. Acta Obstet Gynecol Scand. 1951;31(Suppl):
75-116.

Sparr RA, Pritchard JA. Maternal and newborn distribution
and excretion of sulfamethoxypyridazine. Obstet Gynecol.
1958;12:131-134.

Nishimura H, Tanimura T. Clinical aspects of the teratogenicity
of drugs. New York, NY. Excerpta Medica; 1976:88.

Khan AK, Truelove SC. Placental and mammary transfer of
sulphasalazine. Br Med J. 1979;2:1553.

Heckel GP. Chemotherapy during pregnancy. Danger of fetal
injury from sulfanilamide and its derivatives. JAMA. 1941;
117:1314-1316.

Ginzler AM, Cherner C. Toxic manifestations in the newborn
infant following placental transmission of sulfanilamide.
Report of 2 cases simulating erythroblastosis fetalis.
Am J Obstet Gynecol. 1942;44:46-55.

Lucey JF, Driscoll TJ Jr. Hazard to newborn infants of admin-
istration of long acting sulphonamides to pregnant women.
Paediatrics. 1959;24:498-499.

Kantor HI, Sutherland AD, Leonard JT, et al. Effect on
bilirubin metabolism in the newborn of sulfisoxazole
administration to the mother. Obstet Gynecol. 1961;17:
494-500.

Dunn PM. The possible relationship between the maternal
administration of sulphamethoxypyridazine and hyperbiliri-
bunaemia in the newborn. J Obstet Gynaecol Br Commonw.
1964;71:128-131.

Perkins RP. Hydrops fetalis and stillbirth in a male glucose-
6-phosphate dehydrogenase- deficient fetus possibly due to
maternal ingestion of sulfisoxazole. Am J Obstet Gynecol.
1974;111:379-381.

Philipson A, Sabath LD, Charles D. Transplacental passage of
erythromycin and clindamycin. N Engl J Med. 1973;288:
1219-1221.

Weinstein A, Gibbs RS, Gallagher M. Placental transfer of
clindamycin and gentamicin in term pregnancy. Am J Obstet
Gynecol. 1976;124:688-691.

Dunn D, Newell M-L, Gilbert R, et al. Low incidence of con-
genital toxoplasmosis in children born to women infected
with human immunodeficiency virus. Eur J Obstet Gynecol
Reprod Biol. 1996;68:93-96.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Minkoff H, Remington JS, Holman S, Ramirezc R,
Goodwin S, Landesman S. Vertical transmission of Toxo-
plasma by human immunodeficiency virus-infected women.
Am J Obstet Gynecol. 1997;176:555-559.

Campos FA, Andrade GM, Lanna Ade P, et al. Incidence of
congenital toxoplasmosis among infants born to HIV-
coinfected mothers: case series and literature review. Braz J
Infect Dis. 2014;18:609-617.

Lopez de Azevedo KM, Setubal S, Lopes VG, et al. Congenital
toxoplasmosis transmitted by human immunodeficiency-virus
infected women. Braz J Infect Dis. 2010;14:186-189.

Saso A, Bamford A, Grewal K, et al. Fifteen-minute consulta-
tion: management of the infant born to a mother with toxo-
plasmosis in pregnancy. Arch Dis Child Educ Pract Ed. 2020;
105:262-269.

Davis NL, King CC, Kourtis AP. Cytomegalovirus infection in
pregnancy. Birth Defects Res. 2017;109:336-346.

Stagno S, Pass RF, Dworsky ME, et al. Congenital cytomeg-
alovirus infection: the relative importance of primary and
recurrent maternal infection. N Engl J Med. 1982;306:
945-949.

Bonalumi S, Trapanese A, Santamaria A, D'Emidio L,
Mobili L. Cytomegalovirus infection in pregnancy: review of
the literature. J Prenat Med. 2011;5:1-8.

Carlson A, Norwitz ER, Stiller RJ. Cytomegalovirus infection
in pregnancy: should all women be screened? Rev Obstet
Gynecol. 2010;3:172-179.

Manicklal S, Van Niekerk AM, Kroon SM, et al. Birth preva-
lence of congenital cytomegalovirus among infants of HIV-
infected women on prenatal antiretroviral prophylaxis in
South Africa. Clin Infect Dis. 2014;58:1467-1472.

National Institute for Health and Care Excellence. Antenatal
care. NICE guideline [NG201]. Available at: https://www.nice.
org.uk/guidance/ng201 (accessed October 2023).

Tseng A, Foisy M. The role of ganciclovir for the management
of cytomegalovirus retinitis in HIV patients: pharmacological
review and update on new developments. Can J Infect Dis.
1996;7:183-194.

Nihi F, Moreira D, Lourenco ACS, et al. Testicular effects fol-
lowing in utero exposure to the antivirals acyclovir and ganci-
clovir in rats. Toxicol Sci. 2014;139:220-233.

Electronic medicines compendium (emc). Cymevene 500mg
powder for concentrate for solution for infusion. Summary of
Product Characteristics (SmPC). Available at: https://www.
medicines.org.uk/emc/product/10242/smpc#gref ~ (accessed
October 2023).

Contejean A, Leruez-Ville M, Treluyer JM, et al. Assessing the
risk of adverse pregnancy outcomes and birth defects reporting
in women exposed to ganciclovir or valganciclovir during preg-
nancy: a pharmacovigilance study. J Antimicrob Chemother.
2023;78:1265-1269.

Miller BW, Howard TK, Goss JA, Mostello DJ, Holcomb WL
Jr, Brennan DC. Renal transplantation one week after concep-
tion. Transplantation. 1995;60:1353-1354.

Pescovitz MD. Absence of teratogenicity of oral ganciclovir
used during early pregnancy in a liver transplant recipient.
Transplantation. 1999;67:758-759.

Puliyanda DP, Silverman NS, Lehman D, et al. Successful use

of oral ganciclovir for the treatment of intrauterine

85UB017 SUOWILIOD 3AIER.D 3ol jdde 3y} Aq pauRA0b a2 S3o1Me YO ‘BSN JO S3IN1 10} A%eIq 1T 3UIIUO AB]IAA UO (SUOHIPUOD-PUe-SWLSHLI0D" 4B | 1M ARe.d1)BU1|UO//SONY) SUORIPUOD PUe SWwis | 3y} 835 * [7202/G0/0€] U0 A%iqiT8uluo A8 |1M BuIyORURIL00D AQ SPOET"AIU/TTTT 'OT/I0p/W00 A3 | 1M Afelq 1 pul|uo//Sdny Wouy papeojumoq ‘€S 7202 ‘€62T897T


https://www.nice.org.uk/guidance/ng201
https://www.nice.org.uk/guidance/ng201
https://www.medicines.org.uk/emc/product/10242/smpc%23gref
https://www.medicines.org.uk/emc/product/10242/smpc%23gref

HIV MEDICINE

15

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

cytomegalovirus infection in a renal allograft recipient.
Transpl Infect Dis. 2005;7:71-74.

Brady RC, Schleiss MR, Witte DP, Siddiqi TA, Frame PT. Pla-
cental transfer of ganciclovir in a woman with acquired
immunodeficiency syndrome and cytomegalovirus disease.
Pediatr Infect Dis J. 2002;21:796-797.

Bergin S, Ferguson W, Corcoran S, et al. Symptomatic pri-
mary cytomegalovirus infection in a HIV-positive pregnant
woman. Int J STD AIDS. 2014;25:1041-1043.

Seidel V, Feiterna-Sperling C, Siedentopf JP, et al. Intrauterine
therapy of cytomegalovirus infection with valganciclovir: review
of the literature. Med Microbiol Immunol. 2017;206:347-354.
Marais B, John V, Du Toit M, et al. Cytomegalovirus haemor-
rhagic cystitis in a pregnant patient with AIDS. Ther Adv Urol.
2023;15:17562872231159531.

Denoble AE, Saccoccio FM, Permar SR, Hughes BL. Prenatal
treatment of congenital cytomegalovirus with valganciclovir:
a case report. Clin Infect Dis. 2020;71:2506-2508.

Schwebke K, Henry K, Balfour HH Jr, Olson D, Crane RT,
Jordan MC. Congenital cytomegalovirus infection as a result of
nonprimary cytomegalovirus disease in a mother with acquired
immunodeficiency syndrome. J Pediatr. 1995;126:293-295.
Mathias CV, Simdes MJ, Amed AM, et al. Foscarnet effects on
the rat pregnancy outcome. Int J Morphol. 2005;23:137-140.
Electronic medicines compendium (emc). Foscarnet sodium
Tillomed 24 mg/ml solution for infusion. Summary of Product
Characteristics (SmPC). Available at: https://www.medicines.
org.uk/emc/product/13898/smpc (accessed October 2023).
Alvarez-McLeod A, Havlik J, Drew KE. Foscarnet treatment
of genital infection due to acyclovir-resistant herpes simplex
virus type 2 in a pregnant patient with AIDS: case report. Clin
Infect Dis. 1999;29:937-938.

Beasley KL, Cooley GE, Kao GF, Lowitt MH, Burnett JW,
Aurelian L. Herpes simplex vegetans: atypical genital herpes
infection in a patient with common variable immunodefi-
ciency. J Am Acad Dermatol. 1997;37:860-863.

Electronic medicines compendium (emc). Cidofovir 75 mg/ml
concentrate for solution for infusion. Summary of Product
Characteristics (SmPC). Available at: https://www.medicines.
org.uk/emc/product/11151 (accessed October 2023).
D'Antonio F, Marinceu D, Prasad S, Khalil A. Effectiveness
and safety of prenatal valacyclovir for congenital

113.

114.

115.

116.

117.

118.

119.

120.

121.

cytomegalovirus infection: systematic review and meta-
analysis. Ultrasound Obstet Gynecol. 2023;61:436-444.
Rawlinson WD, Boppana SB, Fowler KB, et al. Congenital
cytomegalovirus infection in pregnancy and the neonate: con-
sensus recommendations for prevention, diagnosis, and ther-
apy. Lancet Infect Dis. 2017;17:€177-e188.

Adachi K, Xu J, Ank B, et al. Cytomegalovirus urinary shed-
ding in HIV-infected pregnant women and congenital cyto-
megalovirus infection. Clin Infect Dis. 2017;65:405-413.

Adachi K, Xu J, Ank B, et al. Congenital cytomegalovirus
and HIV perinatal transmission. Pediatr Infect Dis J. 2018;37:
1016-1021.

Purswani MU, Russell JS, Dietrich M, et al. Birth prevalence
of congenital cytomegalovirus infection in HIV-exposed unin-
fected children in the era of combination antiretroviral ther-
apy. J Pediatr. 2020;216:82-87.e2.

Bérard A, Sheehy O, Zhao J-P, Nordeng H. Use of macrolides
during pregnancy and the risk of birth defects: a population-
based study. Pharmacoepidemiol Drug Saf. 2015;24:1241-1248.
Andersen JT, Petersen M, Jimenez-Solem E, et al. Clarithro-
mycin in early pregnancy and the risk of miscarriage and mal-
formation: a register based nationwide cohort study. PLoS
One. 2013;8:€53327.

Muanda FT, Sheehy O, Bérard A. Use of antibiotics during
pregnancy and risk of spontaneous abortion. CMAJ. 2017;189:
E625-E633.

Sarkar M, Woodland C, Koren G, Einarson AR. Pregnancy
outcome following gestational exposure to azithromycin. BMC
Pregnancy Childbirth. 2006;6:18.

Bracchi M, van Halsema C, Post F, et al. British HIV Associa-
tion guidelines for the management of tuberculosis in adults
living with HIV 2019. HIV Med. 2019;20(Suppl 6):s2-s83.

How to cite this article: Greig J, Bamford A,
Chadwick D, Darley A, Gamoudi D, Palit J. British
HIV Association guidelines on the management of
opportunistic infection in people living with HIV:
Considerations in pregnancy 2024. HIV Med. 2024;
25(Suppl. 3):3-19. doi:10.1111/hiv.13645

85UB017 SUOWILIOD 3AIER.D 3ol jdde 3y} Aq pauRA0b a2 S3o1Me YO ‘BSN JO S3IN1 10} A%eIq 1T 3UIIUO AB]IAA UO (SUOHIPUOD-PUe-SWLSHLI0D" 4B | 1M ARe.d1)BU1|UO//SONY) SUORIPUOD PUe SWwis | 3y} 835 * [7202/G0/0€] U0 A%iqiT8uluo A8 |1M BuIyORURIL00D AQ SPOET"AIU/TTTT 'OT/I0p/W00 A3 | 1M Afelq 1 pul|uo//Sdny Wouy papeojumoq ‘€S 7202 ‘€62T897T


https://www.medicines.org.uk/emc/product/13898/smpc
https://www.medicines.org.uk/emc/product/13898/smpc
https://www.medicines.org.uk/emc/product/11151
https://www.medicines.org.uk/emc/product/11151
info:doi/10.1111/hiv.13645

16

GREIG ET AL.

APPENDIX 1: Risk associated with the use of drugs used to treat opportunistic infections in pregnancy
and during breastfeeding

Drug

Aciclovir®

Amphotericin B

Anidulafungin

Atovaquoneb

Azithromycin™®

Cidofovir®

Clarithromycin®

Clindamycin®

Dapsoneb

Ethambutol®

Briggs pregnancy
category

Compatible

Compatible

No human data;
animal data suggest
low risk

Compatible; maternal
benefit >> risk to
embryo/fetus

Compatible

Compatible; maternal
benefit >> risk to
embryo/fetus

Compatible

Compatible, avoid first
trimester if possible

Compatible; maternal
benefit >> risk to
embryo/fetus

Compatible

Breastfeeding
category

Compatible

No human data;
probably
compatible

No human data;
potential
toxicity

No human data;
potential
toxicity

Compatible

Contraindicated

Compatible

Compatible

Limited human
data; potential
toxicity

Limited human
data; probably
compatible

Notes

Crosses the placenta. Overall, the data do not suggest an increased
risk of congenital malformation or other adverse fetal outcomes
from exposure to either systemic aciclovir or topical aciclovir at
any time in pregnancy. However, outcomes other than congenital
malformation have not been adequately studied to exclude an
increased risk

No reports linking the use of amphotericin B with congenital
defects have been found. Although the animal data suggest risk,
no adverse effects have been reported in exposed human
embryos and fetuses. The drug crosses the human placenta with
cord blood concentrations up to those measured in the mother.
Reversible renal damage and hypokalaemia were found in some
infants after birth

If required, the benefit probably outweighs the unknown risk. Use
the lowest possible dose. Transfer to the fetus might occur

Data suggest that atovaquone may cross the placenta. The use of
atovaquone during human pregnancy does not appear to increase
the risk of major birth defects. The lack of toxicity in animals with
doses close to those used in humans is reassuring. The authors of
two reviews [1, 2] concluded that the drug could be used in
pregnancy. Because the maternal benefit appears to exceed the
unknown risk to the embryo/fetus, atovaquone should not be
withheld because of pregnancy

The human pregnancy data do not suggest a risk to the embryo/
fetus of developmental toxicity from azithromycin. The antibiotic
has not been associated with an increased risk of pyloric stenosis

No reports of use in human pregnancy. Placental transfer to the
fetus should be expected. Adverse effects observed at very low
doses in animal studies. The molecular weight (about 315)
suggests that the drug will be excreted in breast milk

Crosses the placenta. The animal reproduction data suggest a high
risk, but the available human pregnancy experience suggests that
the risk, if it exists, is low. The antibiotic has not been associated
with an increased risk of pyloric stenosis

Crosses the placenta; fetal blood levels approximately 50% of
maternal levels. The published data for first trimester exposure to
clindamycin are limited to two studies with different findings on
the risk of birth defects [3, 4]. Until additional data are available,
use during organogenesis should be limited to situations in which
there are no alternatives

Folic acid 5 mg daily or folinic acid 5 mg/week supplements should
be given if pyrimethamine is co-prescribed. Probably crosses the
placenta but the use of dapsone during pregnancy does not appear
to present a major risk to the fetus or the neonate. Monitor closely
for blood dyscrasias during use

Crosses the placenta. The literature supports the safety of
ethambutol in combination with isoniazid and rifampin during

85UB017 SUOWILIOD 3AIER.D 3ol jdde 3y} Aq pauRA0b a2 S3o1Me YO ‘BSN JO S3IN1 10} A%eIq 1T 3UIIUO AB]IAA UO (SUOHIPUOD-PUe-SWLSHLI0D" 4B | 1M ARe.d1)BU1|UO//SONY) SUORIPUOD PUe SWwis | 3y} 835 * [7202/G0/0€] U0 A%iqiT8uluo A8 |1M BuIyORURIL00D AQ SPOET"AIU/TTTT 'OT/I0p/W00 A3 | 1M Afelq 1 pul|uo//Sdny Wouy papeojumoq ‘€S 7202 ‘€62T897T



HIV MEDICINE

17

Drug

a

Fluconazole

Flucytosine®

Foscarnet®

Ganciclovir®

Itraconazole®

Pentamidine®

Primaquine

Pyrimethamine®

Rifabutin®

Briggs pregnancy
category

Human data suggest
risk (>400 mg/day)

Contraindicated in first

trimester

Compatible; maternal
benefit >> risk to
embryo/fetus

Compatible; maternal
benefit >> risk to
embryo/fetus

Human data suggest
low risk

Compatible; maternal
benefit >> risk to
embryo/fetus

Contraindicated

Compatible; maternal
benefit >> risk to
embryo/fetus

No human data;
animal data suggest
moderate risk

Breastfeeding
category

Compatible

No human data;
potential
toxicity

Contraindicated

No human data;
potential
toxicity

Limited human
data; potential
toxicity

Contraindicated

No human data;
potential
toxicity

Limited human
data; probably
compatible

No human data;
potential
toxicity

Notes

pregnancy. No reports linking the use of ethambutol with
congenital defects have been found

Expected to cross the placenta. Limited data but appears teratogenic
with continuous use in the first trimester at doses >400 mg daily.
Women prescribed >400 mg daily should use effective
contraception during treatment and for 1 week after completing

high-dose fluconazole treatment. Published experience with use of

smaller doses suggests that the risk is low. Avoid use with
phenytoin. Placental transfer to the fetus should be expected. In
those instances in which continuous, high-dose fluconazole is the
only therapeutic option during the first trimester, the mother
should be informed of the potential risk to the fetus

Amphotericin B is considered to be first-line treatment of choice for
susceptible disseminated mycotic infections during pregnancy.
Flucytosine is partially (~4%) metabolised to 5-fluorouracil which
is a known teratogen. Crosses the placenta. Several case reports of
second and third trimester exposure with no defects observed

Placental transfer to the fetus should be expected. Because of the
frequent occurrence of renal toxicity experienced with foscarnet
in adults, frequent antepartum testing of the fetus and close
monitoring of the amniotic fluid volume to observe for fetal renal
toxicity is recommended

Avoid use in the first trimester if possible; use to prevent or treat
fetal infection might be reasonable. No adverse fetal effects
reported in four cases in a review in 2017 [5]. Crosses the
placenta. Women of reproductive potential should be advised to
use effective contraception during therapy and for at least 30 days
after the discontinuation of treatment with ganciclovir. Due to its
mutagenic potential, men should be advised to practice barrier
contraception during and for at least 90 days following treatment
with ganciclovir. May cause temporary or permanent female and
male infertility

Avoid during organogenesis if possible. Following inadvertent
exposure or where itraconazole must be used, the risk to the fetus
is low. Placental transfer to the fetus should be expected. The
manufacturer advises that women of reproductive potential
should use highly effective contraception during and for 2 months
following completion of therapy for onychomycosis

Concentrates in the placenta with placental transfer following
intravenous administration but very low systemic exposure
following nebulised therapy

The fetus is relatively G6PD deficient; risk of acute haemolysis
regardless of mother's G6PD status. Placental transfer should be
expected. Effective contraception should be used by women of
childbearing potential during treatment and for the remaining
ovulatory cycle after discontinuation and by men during
treatment and for 3 months after discontinuation

Folinic acid 15 mg daily (or folic acid 5 mg daily) recommended to
prevent folate deficiency. Crosses the placenta. Some studies
recommend avoiding in the first trimester

Maternal benefit appears to outweigh unknown risk. Placental
transfer to the fetus should be expected

(Continues)
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Briggs pregnancy Breastfeeding
Drug category category Notes
Rifampicin® Compatible Compatible Prophylactic vitamin K recommended for neonates. Crosses the
placenta
Sulfonamides® Human data suggest Limited human Potential toxicity to the neonate if used near term (jaundice,
risk in third data; potential haemolytic anaemia and kernicterus). Readily cross the placenta
trimester toxicity
Trimethoprim® Human and animal Compatible Associated with cardiovascular, neural tube and possibly oral cleft
(see data suggest risk defects in some reports but published placebo-controlled trials
sulfonamides) have failed to demonstrate an increase in fetal abnormalities.
Crosses the placenta. Folic acid 400 pg - 5 mg daily before
conception or concurrently with trimethoprim may reduce the
risk of congenital defects
Valaciclovir Compatible Compatible Human pregnancy data for valaciclovir are extremely limited but do
not signal an increased malformation risk; other pregnancy and
fetal outcomes have not been assessed. Oral valaciclovir is
converted to aciclovir
Valganciclovir” Compatible; maternal Contraindicated ~ No reports of use in human pregnancy. Avoid use in the first
benefit >> risk to trimester if possible, but use to prevent or treat fetal infection
embryo/fetus might be reasonable due to the risk of CMV to the fetus. Crosses
the placenta. Oral valganciclovir is converted to ganciclovir. Due
to mutagenic and teratogenic potential, women of reproductive
potential should be advised to use effective contraception during
therapy and for 30 days following treatment. Likewise, men
should be advised to use barrier contraception during and for at
least 90 days following therapy. Valganciclovir at the
recommended dose may cause temporary or permanent infertility
in women and men
Voriconazole® Limited human data; No human data;  If possible avoid at least in the first trimester. Placental transfer to
animal data suggest potential the fetus should be expected
risk toxicity

All agents were checked in August 2023 using all of the following resources (unless otherwise stated): (i) Briggs Drugs in Pregnancy and Lactation: A Reference
Guide to Fetal and Neonatal Risk [4]; (ii) UK Teratology Information Service (UKTIS: https://uktis.org/); and (iii) Best Use of Medicines in Pregnancy (Bumps;

https://www.medicinesinpregnancy.org/medicine--pregnancy/).
CMV, cytomegalovirus; G6PD, glucose-6-phosphate dehydrogenase.

A Bumps patient information leaflet is produced by UKTIS and is available at www.medicinesinpregnancy.org; ®not listed in UKTIS/Bumps.
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APPENDIX 2: Literature searching and PICO
(population, intervention, comparator and
outcome) questions

Literature searching

The Medline, Embase and Cochrane Library databases
were searched for English language papers published
between 2010 and the date of the searches (May 2023).
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HIV MEDICINE

Abstracts from selected conferences (Conference on Ret-
roviruses and Opportunistic Infections, International AIDS
Society/AIDS Conference, European AIDS Clinical Society,
BHIVA, HIV Glasgow, Infectious Diseases Society of Amer-
ica and International Workshop on HIV and Women)
between January 2017 and June 2019 were also searched.

The databases were searched using the following
terms:

Search 1. Introduction/investigations

HIV/AIDS AND (pregn* OR fetus) AND (diagnostic
imaging OR irradiation/radiation dose OR CT scan OR
MRI scan OR X-ray OR gadolinium OR contrast medium
OR endoscopy OR surgery OR (intensive care AND (ven-
tilation OR pregnancy)))

Search 2. Pneumocystis jirovecii pneumonia (PCP)
HIV/AIDS AND (perinatal OR congenital OR pregn*)
AND (PCP OR co-trimoxazole OR trimethoprim OR sul-
famethoxazole OR clindamycin OR primaquine OR ato-
vaquone OR pentamidine)

Search 3. Candidiasis

HIV/AIDS AND (perinatal OR congenital OR pregn®) AND
(candid* OR amphotericin B OR anidulafungin OR caspo-
fungin OR fluconazole OR itraconazole OR micafungin OR
voriconazole OR posaconazole OR isavuconazole)

Search 4. Cryptococcal infection

HIV/AIDS AND (perinatal OR congenital OR pregn*)
AND (cryptococci* OR amphotericin B OR flucytosine
OR fluconazole)

Search 5. Toxoplasmosis

HIV/AIDS AND (perinatal OR congenital OR pregn*)
AND (toxoplasma* OR pyrimethamine OR sulfonamide
OR spiramycin OR atovaquone)

Search 6. Cytomegalovirus (CMV)

HIV/AIDS AND (perinatal OR congenital OR pregn*)
AND (CMV OR valganciclovir OR ganciclovir OR foscar-
net OR cidovovir)

Search 7. Mycobacterium avium complex (MAC)
HIV/AIDS AND (perinatal OR congenital OR pregn*)
AND (non-tuberculous/atypical mycobacteria/mycobac-
terium avium complex/M kansasii OR rifabutin OR clari-
thromycin OR azithromycin OR ethambutol)

Search 8. Antifungal agents

HIV/AIDS AND pregn* AND (antifungal OR fluconazole
OR itraconazole OR posaconazole OR clotrimazole OR
ketoconazole OR miconazole OR isoconazole OR vorico-
nazole OR amphotericin OR echinocandin OR caspofun-
gin OR micofungin OR anidulafungin OR terbinafine OR
flucytosine OR griseofulvin OR imidazole OR triazole OR
nystatin)

Search 9. Neonatal considerations

HIV/AIDS AND (perinatal OR congenital OR pregn*) AND
(PCP OR non-tuberculous/atypical mycobacteria OR toxo-
plasmosis OR candidiasis OR cryptococcosis OR CMV)
This search was also limited to randomised controlled tri-
als, systematic reviews and observational studies.

PICO questions
The literature searches were based on the following PICO
questions:

Which radiological investigations are safe to use for preg-
nant women living with HIV and at risk of opportunistic
infections?

What is the best treatment for PCP for pregnant women
living with HIV?

For pregnant women living with HIV, with a CD4 count
<200 cells/mm?®, what is the best agent for PCP
prophylaxis?

What dose of folic acid should be used for pregnant
women receiving trimethoprim-sulfamethoxazole for the
treatment of PCP?

What is the best treatment for candidiasis for pregnant
women living with HIV?

What is the best treatment for cryptococcal infection for
pregnant women living with HIV?

What is the best treatment for toxoplasmosis for pregnant
women living with HIV?

What is the best treatment for CMV disease for pregnant
women living with HIV?

What is the best treatment for disseminated MAC disease
for pregnant women living with HIV?
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