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ABSTRACT

Cystinosis is a rare autosomal recessive disease causing cystine deposition in all tissues, primarily affecting the kidneys.
There are few published reports of pregnancy in women with cystinosis, and little evidence is available regarding optimal
management. Kidney transplantation and cystine-depleting therapy have transformed the prognosis of cystinosis, and
pregnancy is increasingly considered. The evidence base for cystinosis management in pregnancy, therefore, requires
expansion. We report three successful pregnancy outcomes and five early pregnancy losses in two women with cystinosis.
The challenges of pregnancy in patients with cystinosis are discussed. Pre-pregnancy planning and antenatal management
in a specialist renal obstetric clinic are paramount.
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BACKGROUND

Cystinosis is a rare autosomal recessive disorder characterized
by widespread cystine deposition, leading to end-stage renal
disease (ESRD) by early adulthood [1]. The advent of kidney
transplantation and cystine-depleting therapy (cysteamine)
have led to improved life expectancy and restored fertility, and
pregnancy is increasingly considered for this patient group.
Extra-renal manifestations such as hypothyroidism, muscle
wasting and diabetes are commonplace and further complicate
pregnancy. Expansion of the evidence base is required, and op-
timum management requires consideration.

PATIENT 1

A 26-year-old female with ESRD and mild photophobia second-
ary to cystinosis received a live donor renal transplant in 2002.
Pre-pregnancy estimated glomerular filtration rate (eGFR) was
74 mL/min/1.73 m2, albumin/creatinine ratio (ACR) 9.5 mg/mmol

and blood pressure (BP) 120/85 mmHg. Medication included amlo-
dipine, tacrolimus, prednisolone, azathioprine, folic acid and cys-
teamine eye drops. Oral cysteamine was suspended after a
positive pregnancy test. At 6 weeks’ gestation, she commenced
low-dose aspirin for preeclampsia prophylaxis.

Pregnancy progressed with stable graft function and BP.
Glucose tolerance testing and thyroid function remained nor-
mal at 26 weeks. She underwent planned induction of labour at
37 weeks, and delivered a healthy female weighing 3203 g by
Caesarean section after labour failed to progress. She remained
well postnatally with no evidence of deterioration in renal func-
tion or cystinosis progression (Figure 1A).

A second pregnancy followed 2 years later and was managed
with the same medication changes and regular renal obstetric
review. She underwent planned Caesarean at 37þ4 weeks and
delivered a female weighing 3374 g who required a 10-day stay
on neonatal intensive care (NICU) for respiratory infection.
Patient 1 opted to bottle-feed both babies to allow immediate
postnatal reintroduction of oral cysteamine.
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PATIENT 2

A 33-year-old female with cystinosis complicated by ESRD, hy-
pothyroidism, corneal crystal deposition and restrictive lung
defect due to respiratory muscle weakness. She received a

cadaveric kidney transplant in 1998. Immunosuppression com-
prised tacrolimus and prednisolone. Pre-pregnancy eGFR was
40 mL/min/1.73 m2 and she was normotensive with minimal
proteinuria (ACR 3.6 mg/mmol).

FIGURE 1: (A) Change in serum creatinine over time—Patient 1. (B) Change in serum creatinine over time—Patient 2. LMWH, low molecular weight heparin.
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Obstetric history included four previous first trimester mis-
carriages. No structural causes for infertility were identified on
pelvic imaging; however, she was twice tested as borderline
positive for lupus anticoagulant. On confirmation of her fifth
pregnancy, cysteamine was stopped and aspirin and enoxa-
parin prophylaxis commenced. Vaginal bleeding and abdominal
pain at 7 weeks’ gestation prompted a transvaginal ultrasound
that confirmed ectopic pregnancy requiring laparoscopic
salpingectomy.

A further pregnancy 5 months later was managed with the
same medication changes. A gradual rise in creatinine occurred
from 25 weeks’ gestation (baseline 133–185 mmol/L), without
proteinuria or hypertension. Tacrolimus levels remained thera-
peutic, and ultrasound showed mild transplant hydronephrosis
(likely pregnancy-related; ureteric obstruction is uncommon in
pregnant transplant patients).

Creatinine peaked to 260 at 29 weeks although BP and ACR
remained stable. She was admitted for observation and under-
went emergency Caesarean section at 29þ5 weeks due to fetal
distress and maternal respiratory compromise secondary to ad-
vancing gestation and pre-existing cystinosis-induced respira-
tory muscle weakness. She delivered a female weighing 1207 g
requiring an 8-week NICU admission. Rapidly rising BP and
worsening renal function prompted postpartum treatment for
pre-eclampsia. Renal function was comparable to pre-
pregnancy levels at 6 months postpartum (Figure 1B).

DISCUSSION

There are few published cases of pregnancy in cystinosis
(Table 1), with adverse maternal and fetal events being com-
monplace. Potential challenges include cephalopelvic dispro-
portion due to maternal short stature, gestational diabetes,
hypothyroidism and respiratory muscle weakness. Furthermore,
kidney transplantation, chronic hypertension and diabetes sub-
stantially increased the risk of adverse outcome [8].

Cysteamine is usually stopped in pregnancy because of po-
tential teratogenicity [9]. However, without treatment, cystine
can accumulate and may adversely affect uteroplacental func-
tion [2], causing progressive maternal organ damage. The risk of
accelerated progression of cystinosis complications is unknown
although a minimal period of treatment cessation is considered
optimal [10]. We recommend stopping cysteamine only after
confirmation of pregnancy and advising against breastfeeding
to minimize the cysteamine-free period (excretion in breast
milk remains unknown).

Both patients were reviewed in a pre-pregnancy renal ob-
stetric counselling clinic and risks of pregnancy were discussed.
Both were also seen intensively throughout pregnancy in a re-
nal obstetric clinic with expertise in managing complex preg-
nancies. Patient 1 demonstrates that uncomplicated pregnancy
is possible in cystinosis without deterioration in graft function.
More advanced pre-pregnancy renal impairment, maternal age
and significant extra-renal manifestations of cystinosis in-
creased pregnancy risks in Patient 2.

Successful pregnancy is possible for women with cystinosis
although expert renal obstetric pre-pregnancy and antenatal
review are vital. This report significantly adds to the current

evidence base, although further expansion and long-term fol-
low-up of patients are required to better guide treatment
decision-making and evaluate the effect of interrupting treat-
ment on disease progression.
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