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SUMMARY

Introduction Niemann-Pick disease type B is an autosomal recessive disease caused by sphingomyelinase
deficiency resulting in sphingomyelin accumulation in macrophages of various organs. Visceral involve-
ment includes spleen enlargement, thrombocytopenia, dyslipidemia, sphingomyelin deposition in lung
and liver, and bleeding risk. This is a rare disease and literature data about pregnancy in this setting are
scarce. We present two favorable pregnancy outcomes in a patient with Niemann-Pick disease type B
along with the review of the literature.

Case outline At the time of the first intended pregnancy, the patient was 34 years old. She had an
extremely enlarged spleen, mild restrictive pulmonary disorder, hyperlipoproteinemia type Ilb, throm-
bocytopenia with impaired aggregation tests. Cesarean section was indicated. She was prepared for
delivery with platelet concentrates and prophylactic use of antibiotics. In the 36th week of gestation,
a Cesarean section without complications was performed. The newborn’s anthropometric parameters
were BW 2490, BL 47 cm, HC 32 cm, and Apgar score was 7/8. The infant’s development was normal.
Three years later, in the second wanted pregnancy, the same examinations were done. The planned
Cesarean section was done without complication after the same procedures, including prophylactic use
of antibiotics and platelet concentrates, and a healthy female child was born.

Conclusion A multidisciplinary approach in female patients who suffer from lysosomal storage disease

such as Niemann-Pick disease type B is essential and a favorable course is possible despite all risks.
Keywords: lysosomal storage diseases; platelet aggregation; splenomegaly; histiocytes

INTRODUCTION

Niemann-Pick disease type A and B are rare
autosomal recessive diseases with an inci-
dence of 0.4-0.6 per 100,000 newborns [1].
It is caused by sphingomyelinase deficiency
resulting in sphingomyelin accumulation in
macrophages of various organs. Niemann-Pick
disease type C is a distinct disorder. Usually,
in type B there are no neurological findings
and patients survive in adulthood. Visceral
involvement includes spleen enlargement,
thrombocytopenia, dyslipidemia, sphingo-
myelin deposition in the lungs and the liver
causing functional impairment and bleeding
risk [1-5]. Pregnancy in this condition is al-
ways risky and a multidisciplinary approach
is needed. Medline search revealed only three
case reports of childbirth by women with this
condition [6-8], and one with fatal postpartum
hemorrhage [9].

CASE REPORT

We present two consecutive pregnancies in a
34-year-old woman with Niemann-Pick disease
type B. Disease was suspected when she was 15
months old and splenectomy was suggested to
her parents, but they refused it. A hematologist
was consulted during the second hospitaliza-
tion when the patient was 13 years old. She had
abdominal pain after a minor trauma and an
ultrasound examination revealed an enlarged
spleen, which reached the pelvis and left lobe of
the liver, without signs of injury. Bone marrow
aspiration was performed and foam histiocytes
and sea-blue histiocytes were seen. She started
to visit a hematologist occasionally when she
was a 23-year-old woman. A bone marrow bi-
opsy was done and histology revealed hypocel-
lularity, mild fibrosis, and groups of large cells
with more stained cytoplasm, but there were
no clear criteria for Niemann-Pick disease.
Enzyme activities in cultured skin fibroblasts
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were determined at Universitatsklinik fiir Kinder und
Jugendheilkunde in Graz, Austria. Clear deficiency of acid
sphingomyelinase was detected and Niemann-Pick disease
has thus been proven at the age of 23 years.

Before the intended pregnancy at the age of 34, marked
splenomegaly, mild thrombocytopenia, and partial respi-
ratory insufficiency were documented. According to her
medical history, she had had two artificial abortions with-
out recorded complication. She underwent inguinal her-
nioplasty at the age of 32, with postoperative bleeding that
required platelet transfusion. Risk factors for pregnancy
were presented to her: uterus pressure on the spleen and
vice versa — spleen pressure on the uterus, potential for
the worsening of respiratory symptoms, pressure on blood
vessels, infection and hemorrhage, lower possibility that a
child could carry the same disease according to recessive
pattern of inheritance, and a realistic possibility for the fetus
to have growth restrictions due to reduced space in the uter-
us. Hence, the patient decided to continue the pregnancy.
Physical and laboratory findings were monitored monthly,
and ultrasound examinations of the abdomen and portal
vein system, lung capacity and echocardiography were done
every three months. Results of complete blood count were
stable, with mild anemia and platelet count 80-90 x 10°/L.
Repeated tests of hemostasis (fibrinogen, thrombin time,
prothrombin time, activated partial thromboplastin time,
fibrinolysis, D-dimer) were normal, while bleeding time
was eight minutes (Ivy reference range being 2-7 minutes).
Hyperlipoproteinemia type IIb with hypo-HDL cholesterol-
emia was present: cholesterol 5.8 mmol/l (2.6-5.2), triglyc-
eride 2.38 mmol/l (0.1-1.7), HDL cholesterol 0.72 mmol/l,
(1.6-3.88), Fried; LDL 4 mmol/l (2.07-3.4), non-HDL 5.08
mmol/l (0-3.86), LDL/HDL 5.55 (0-3), non-HDL/HDL
7.06 (0-3.25), cholesterol/HDL 8.06 (0-4.5). Platelet func-
tion test was performed prior to planned amniocentesis,
revealing pathological findings, platelet aggregation was
below lower limit: adenosine diphosphate 43 U (55-117),
thrombin receptor-activating peptide 71 U (92-151), col. 30
U (61-108). Also, ultrasound examination of the abdomen
and portal vein system was done: anteroposterior diameter
of the liver was 17 cm, craniocaudal diameter of the spleen
22 cm, portal vein was not noticed. There were no signs
of thrombosis in portal branches, flow speed was around
0.2 m/s. Platelet concentrates were reserved during the am-
niocentesis, but intervention was done without complica-
tion and there was no need for substitution. Normal male
karyotype was found, but we had no possibility of genetic
analyses for Niemann-Pick disease or enzyme activity mea-
surement and the patient was given information that this
result does not exclude the possibility that the child carries
the same disease. We decided to prepare the patient for the
planned Cesarean section with platelet concentrates. She
was given corticosteroids for maturation of the fetal lungs.
In the 35th + 5d gestational week Cesarean section was per-
formed, with seven concentrates of platelets (1 per 10 kg of
body weight) given before and seven during the procedure.
She also received antibiotic prophylaxis. Newborn’s anthro-
pometric parameters were as follows: body mass 2490 g,
body length 47 cm, head circumference 32 cm, and Apgar
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score was 7/8. There was no major blood loss and no need
for red blood cell transfusion or transfusion of platelets in
our patient’s follow-up period. Three years later, she came
to a hematologist in the sixth month of the second wanted
pregnancy and the same examinations were performed.
There was no sign of health deterioration in comparison
with the previous pregnancy. A planned Cesarean section
was done without complication after the same procedures,
previously described, including prophylactic use of antibiot-
ics and platelet concentrates before surgery, and a healthy
female child was born. Infant development was normal in
both cases.

The report was approved by the institutional ethics
committee, and written consent was obtained from the
patient for the publication of the case report.

DISCUSSION

As aforementioned, Niemann-Pick disease is a rare disease
and in clinical settings every health issue in these patients is
challenging and searching for published data and learning
from other’s experience is mandatory. We decided not to do
a splenectomy or partial resection of the spleen as spleen
measurements did not differ significantly before and during
the pregnancy, and there was no sign of spleen trauma. Also,
we found the data about worsening of the lung function after
this procedure in literature, caused by increased sphingo-
myelin accumulation in the pulmonary tissue [1-3, 10, 11].
We decided not to treat her for hyperlipoproteinemia be-
cause there is no proof about efficiency of that treatment in
Niemann-Pick, and we tried to avoid potential elevation of
liver enzymes [12]. Improvement in Niemann-Pick disease
after injections of amniotic pooled placentas was described
in literature and Porter et al. [6] mentioned improvement
in liver function tests in their patient during pregnancy but
without influence on hepatomegaly.

Searching on Medline we found only three reports of
childbirth in women with Niemann-Pick disease type B.
In the first one, published by Porter et al. [6], puerperal
fever of unknown origin was observed, and according to
the second one, Fried and Langer [7] used antibiotic pro-
phylaxis. We decided to do the same due to our patient’s
splenomegaly and interstitial lung disease. In a case report
published in 1997, the authors reported abnormal bleed-
ing despite prophylactic treatment with vasopressin and
need for blood and platelet substitutions [6, 7]. That data
and findings of abnormal platelet function in our patient
and experience with previous abdominal surgery led to
our decision to give her platelet concentrates before the
Cesarean section and according to the obstetrician’s esti-
mation during the operation. During the drafting of this
work, we found a report of a fatal postpartum hemorrhage
in a 23-year-old nulliparous woman with Niemann-Pick
disease type B who concealed her disease from the obstetri-
cian and her family [9]. In a study about cause of death in
patients with Niemann-Pick disease type B, Cassiman et
al. [13] reported that the main causes of deaths were respi-
ratory and liver diseases, but hemorrhage was among the
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leading causes and every patient who died of hemorrhage
had splenomegaly and thrombocytopenia and half of them
had liver disease or cirrhosis. Deaths associated with hem-
orrhage were reported after trauma, surgery, splenic vein
tear, and gastrointestinal bleeding, and incidence was the
same in patients who develop symptoms before and after
the age of 18 years [13]. Due to a better diagnostic and sup-
portive treatment and enzyme replacement therapy with
olipudase alfa expected in the near future, other important
issues come to horizon [14, 15, 16]. Prolonged survival and
a better life quality are expected. Birth control in patients of
reproductive age is another important issue and decisions
about the type of contraceptives must be guided with their
efficacy, metabolic effects and patient’s adherence [17].
This case report emphasizes the importance of a multi-
disciplinary approach in female patients who suffer from
lysosomal storage diseases such as Niemann-Pick type
B and a favorable course is possible despite all risks [8].
Bleeding risk is not linked only to platelet count, but also
to their function and the degree of splenomegaly. Liver
impairment could exist and can influence hemostasis.
Experience with previous pregnancies and invasive pro-
cedures in our patient along with the literature data influ-
enced our treatment decisions. Pregnancies did not cause
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notable health deterioration in our patient and there are
no clinical findings of Niemann-Pick disease or other sig-
nificant health issue in children according to the pattern
of inheritance of autosomal recessive diseases.

ACKNOWLEDGMENT

We would like to thank Dr. Vera Dini¢ Uzurov and Prof. Dr.
Pavle Milosevi¢ for sharing their experience with us during
the patient’s treatment. They made significant contributions
to this work. Also, we would like to thank Dr. Olivera Rankov
for helping in monitoring the patient and collecting data.

NOTE

The case report on the first successful pregnancy outcome
was published as Meeting Abstract in Abstract book of the
22nd Congress of the European Hematology Association
held in Madrid, Spain, June 22-25, 2017. Haematologica.
2017;102(s1):701-2.

Conflict of interest: None declared.

trauma: Splenectomy or not splenectomy? Rev Med Interne.
2015;36(9):619-22. [DOI: 10.1016/j.revmed.2014.10.367]

[PMID: 25479761]

Wasserstein M, Dionisi-Vici C, Giugliani R, Hwu WL, Lidove O,
Lukacs Z, et al. Recommendations for clinical monitoring of
patients with acid sphingomyelinase deficiency (ASMD). Mol
Genet Metab. 2019;126(2):98-105.

[DOI: 10.1016/j.ymgme.2018.11.014] [PMID: 30514648]
Ordieres-Ortega L, Galeano-Valle F, Mallén-Pérez M, Mufoz-
Delgado C, Apaza-Chavez JE, Menarguez-Palanca FJ, et al.
Niemann-Pick disease type-B: a unique case report with
compound heterozygosity and complicated lipid management.
BMC Med Genet. 2020;21(1):94.

[DOI: 10.1186/512881-020-01027-9] [PMID: 32375665]

Cassiman D, Packman S, Bembi B, Turkia HB, Al-Sayed M, Schiff M,
et al. Cause of death in patients with chronic visceral and chronic
neurovisceral acid sphingomyelinase deficiency (Niemann-Pick
disease type B and B variant): Literature review and report of new
cases. Mol Genet Metab. 2016;118(3):206-13. [DOI: 10.1016/j.
ymgme.2016.05.001] [PMID: 2719863 1] Erratum in: Mol Genet
Metab. 2018;125(4):360. [DOI: 10.1016/j.ymgme.2017.09.005]
[PMID: 29129654]

Thurberg BL, Diaz GA, Lachmann RH, Schiano T, Wasserstein MP,
JiAJ, et al. Long-term efficacy of olipudase alfa in adults with acid
sphingomyelinase deficiency (ASMD): Further clearance of hepatic
sphingomyelin is associated with additional improvements in pro-
and anti-atherogenic lipid profiles after 42 months of treatment.
Mol Genet Metab. 2020;131(1-2):245-52.

[DOI: 10.1016/j.ymgme.2020.06.010] [PMID: 32620536]
Wasserstein M, Lachmann R, Hollak C, Arash-Kaps L, Barbato A,
Gallagher RC, et al. A randomized, placebo-controlled clinical
trial evaluating olipudase alfa enzyme replacement therapy for
chronic acid sphingomyelinase deficiency (ASMD) in adults: One-
year results. Genet Med. 2022;24(7):1425-36.

[DOI: 10.1016/j.gim.2022.03.021] [PMID: 35471153]

Keam SJ. Olipudase Alfa: First Approval. Drugs. 2022;82(8):941-7.
[DOI: 10.1007/540265-022-01727-x] [PMID: 35639287]

Gold JI, Gold NB, DeLeon DD, Ganetzky R. Contraceptive use in
women with inherited metabolic disorders: a retrospective study
and literature review. Orphanet J Rare Dis. 2022;17(1):41.

[DOI: 10.1186/513023-022-02188-x] [PMID: 35135572]

www.srpskiarhiv.rs



Agi¢D. et al.

Npahere TpygHoha ca ycnewHum nopohajuma 6onecHuue ca HumaH-lukosom
6onewhy tTvn b - npuKas 6onecHnka u nperneg nmtepatype
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CAMETAK

YBog HumaH-TrkoBa 6onect Tun b je npoy3pokoBaHa aedu-
LMTOM COMHroMUjenvHase, WTo JOBOAN [0 HaKyn/batba CHVH-
romujennHa y Makpodarvma pasnunumTtiix opraHa. Bucuepantm
065IMK 06MYHO YKJbyuyje NPUCYCTBO CMIEHOMEranuje, TPoM-
6ouuToneHuje, nopemehaja metabonmsma nunraa, Tanoxe-
tbe chuHromujenvHa y jetpu n nnyhuma n nosehaH pusuk og
KpBapema.

MynTugmcumnarHapaH NpyucTyn TpyaHohy Kog oBrix 60necHn-
La je kibyyaH. Pagu ce o peTkoj 6onectu 1 nogauu o TpygHohm
y OBOj CUTyaLmju Cy 13pa3nTo ocKyaHW. NpeacTaB/bamMo ciyyaj
MynTUAUCUMNAMHAPHOT Npahetba ABe TpyAHohe ca ycnewHym
nopohajvma 6onecHue ca Human-lNrkosom 6onewhy Tuna b
y3 Npernep nutepatype.

Mpukas cnyyaja Y Bpeme npBe xesbeHe TpyaHohe 6onecHuua
je umana 34 roguHe. CnesuHa je 6una nspasuto ysehaHa, no-
CTojao je 6nar pecTpuKTUBHY Nopemehaj BeHTUNaLwje, xunep-
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nvnonpoterHemuja TN 116, TpomboLMTONEHNja C NAaTONOWKNM
TecToBMMa arperabunHocTi TpombéoumTa. IHAUKOBaH je LapcKku
pe3 1 6onecHnLa je NPUNPemM/beHa KOHLIEHTPaTIMa TPOM60-
urTa y3 npodunakTnyKy npumeHy aHTmbunoTmka. OnepucaHa
je, 6e3 komnnukauuja, y 36. rectaLujckoj Heaerby. AHTPOMo-
MeTpujcke Mepe HoBopoheHueTa cy 6une: TM 2490 g T 47 cm,
Or 32 cm, Anrap ckop je 6vo 7/8. Tpu rognHe KacHuje y Apyroj
XerbeHoj TpyaHohun ypaheHu cy Nctv nperneau 1 nnaHupaHa
ceKkuwja 6e3 KoMMMKaLwja, y3 1CTe MpoLeaype 1 npunpemy
AHTUONOTCKOM NPODUNAKCOM N KOHLIEHTPaTMa TpoMboLMTa.
3akmbyyak MyntuavcumnavHapaH npuctyn soherby TpyaHohe
je HeonxopaH Kof 6onecHMLa ca IM3030MHUM 6onecTma Ha-
Kyrn/batba Kao WTo je HumaH-Nnkosa 6onect Tvn b, a noBosbaH
ncxop je moryh ynpkoc CBrM pr3nLmma.

KJ'by‘-IHe peun: N1M3030MHe 6onectn HaKyn/baka; arpera6w1-
HOCT TpOM6OLl,|/1Ta; cnneHomeranmja; XnctmounTn
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