
Shibata et al. BMC Pregnancy and Childbirth          (2022) 22:795  
https://doi.org/10.1186/s12884-022-05145-5
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Abstract 

Background: Pure red cell aplasia (PRCA) is a hematological disorder characterized by anemia with severe reticulo-
cytopenia caused by a marked reduction in erythroid precursors in the bone marrow. PRCA is known to be associated 
with pregnancy, but thymoma-associated PRCA during pregnancy is very rare, and its successful management has 
not been reported.

Case presentation: A 37-year-old primiparous woman with severe anemia was referred to our center at 27 weeks’ 
gestation. She was diagnosed with PRCA based on bone aspiration findings at 33 weeks’ gestation. Magnetic reso-
nance imaging (MRI) revealed an anterior mediastinal mass 4 cm in size suspected of being thymoma. She was 
therefore diagnosed with thymoma-associated PRCA during pregnancy. Surgery for thymoma was planned after 
delivery, since the imaging findings were suggestive of early-stage thymoma (Masaoka stage I or II). With transfusion 
of a total 3,360 ml of red blood cells (RBCs) during pregnancy, the patient gave birth to a baby girl weighing 2,548 g at 
40 weeks’ gestation. The baby showed transient congenital cutaneous candidiasis. The placental pathology revealed 
subamniotic inflammation with a fungal structure. Treatment with topical anti-fungal cream immediately ameliorated 
the baby’s skin lesion. Maternal anemia did not improve after delivery; however, the thymoma did not increase in size. 
At five months after delivery, the mother underwent thymectomy with oral cyclosporine A. A pathological examina-
tion revealed Masaoka stage II-a thymoma. She completely had recovered from anemia at six months after surgery. 
Cyclosporine A treatment was discontinued three years after surgery. Remission has been sustained for four years 
since surgery.

Conclusions: A very rare case of thymoma-associated PRCA during pregnancy was diagnosed without any subjec-
tive symptoms and was expectantly managed, resulting in a good prognosis. Although bone marrow aspiration 
during pregnancy is an invasive test, it is important to confirm the diagnosis. Conservative management with blood 
transfusion was possible for early-stage thymoma-associated PRCA during pregnancy. Active surveys, including MRI, 
for PRCA during pregnancy led to the detection of thymoma at an early stage and the achievement of a preferable 
pregnancy outcome.
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Background
Pure red cell aplasia (PRCA) is a hematological disorder 
characterized by anemia with severe reticulocytopenia 
caused by a marked reduction in erythroid precursors 
in the bone marrow [1]. It is classified into primary or 
secondary PRCA, the latter of which is associated with 
autoimmune disorders, lymphoproliferative disorders, 

Open Access

*Correspondence:  kaneko-ky@ncchd.go.jp

2 Division of Maternal Medicine, Center for Maternal-Fetal, Neonatal 
and Reproductive Medicine, National Center for Child Health 
and Development, 2-10-1 Okura, Setagaya-Ku, Tokyo, Japan
Full list of author information is available at the end of the article

http://orcid.org/0000-0003-3411-5896
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-022-05145-5&domain=pdf


Page 2 of 6Shibata et al. BMC Pregnancy and Childbirth          (2022) 22:795 

thymoma, infection, pregnancy, and other conditions [2]. 
Although there have been some case reports of second-
ary PRCA associated with pregnancy [3, 4], reports of 
secondary PRCA associated with thymoma during preg-
nancy are rare. The successful management of thymoma-
associated PRCA during pregnancy has not previously 
been reported.

We herein report a pregnant woman with thymoma-
associated PRCA who was diagnosed by magnetic reso-
nance imaging (MRI) and conservatively managed with 
blood transfusion during pregnancy, which resulted 
in a favorable outcome. We also clarify the notable 
points concerning the management of PRCA during 
pregnancy.

Case presentation
A 37-year-old primiparous woman with severe anemia 
visited our center at 27  weeks’ gestation. The patient, 
who had no history of immunological or hematologi-
cal disorders, had suffered from refractory vaginal can-
didiasis for one year before pregnancy. Anemia had 
not been noted at a medical health checkup conducted 
one year before pregnancy or in routine first-trimester 
blood tests.

The blood tests at the first visit to our center showed 
severe macrocytic anemia (hemoglobin: 6.9  g/dl) with 
a mean corpuscular volume of 114  fl. The serum con-
centrations of iron, vitamin B12, and folic acid were 
within normal ranges. The peripheral reticulocyte 
count was very low compared to her severe anemia 
(0.6% of peripheral red blood cells). She did not show 
any clinical or laboratory signs of acute hemorrhaging, 

hemolysis, or infection. Bone marrow aspiration at 
33  weeks’ gestation showed severe erythroblastopenia 
(Supplement Fig. 1).

MRI revealed a soft tumor mass measuring 
46 × 46 × 22  mm in the anterior mediastinum (Fig.  1), 
even though she had no tumor-related symptoms, such 
as chest pain, shortness of breath, cough, dyspnea, or 
suffocation. Finally, we diagnosed the patient with thy-
moma-associated PRCA, since she had no signs of other 
causes of PRCA, including lymphoma, leukemia, autoim-
mune disease, or parvovirus B19 infection.

MRI showed that the margin of the thymoma was 
smooth, the tumor size was less than 7  cm, and the 
internal properties were uniform. The mass was not 
compressing the surrounding internal organs, and 
there were no signs of local invasion or metastasis to 
other organs. Accordingly, it was thought to be Masa-
oka stage I or II (stage I, macroscopically completely 
encapsulated without capsular invasion; stage II, micro-
scopic invasion into the capsule; stage III, macroscopic 
invasion into neighboring organs; stage IV, pleural or 
pericardial dissemination or lymphogenous or hema-
togenous metastasis) [5]. In the absence of findings sug-
gestive of significant worsening of the condition during 
pregnancy, we considered postpartum surgery to be 
acceptable.

The patient required transfusion of a total of 
3,360 ml of red blood cells (RBCs; 560 ml each at 32, 
33, 34, 38, 40 weeks’ gestation) during pregnancy. She 
gave birth to a healthy female baby at 40  weeks’ ges-
tation by spontaneous vaginal delivery without any 
maternal complications. The birth weight was 2,548 g, 
and the Apgar scores at 1 and 5  min were 8 and 9, 

Fig. 1 T2-weighted magnetic resonance imaging. A Axial view. B Sagittal view. The images show a soft tumor mass (marked by white arrows, 
measuring 46 × 46 × 22 mm) in the anterior mediastinum. aAo, ascending aorta; dAo, descending aorta
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respectively. However, diffuse erythematous macular 
rash was observed over the whole body of the baby, 
with thrush in her mouth noted just after birth. The 
skin lesion was suspected to be congenital cutane-
ous candidiasis, a diagnosis that was confirmed by a 
thrush culture. The placental pathological findings 
suggested subclinical candida infection in utero, since 
Candida funisitis was cultured from distinctive pale-
yellow plaque on the placenta and umbilical cord (Sup-
plement Fig. 2). The baby’s skin lesion recovered with 
topical anti-fungal cream treatment.

In the postpartum period, chest computed tomog-
raphy showed that the thymoma had not increased in 
size, and the patient did not present with any symp-
toms associated with mass effects of thymoma. The 
maternal anemia did not improve, and the patient ulti-
mately required another 2,800  ml of RBC after deliv-
ery before the operation was performed. Thymectomy 
was performed at 5  months postpartum, and 300  mg 
per day of oral cyclosporine A was initiated as induc-
tion therapy for PRCA. The histopathological classifi-
cation revealed that the organotypic thymic epithelial 
neoplasm predominantly showed a cortical thymic 
epithelial appearance (WHO type B1). Microscopic 
tumor invasion was observed beyond the capsule, but 
no gross invasion of the thymus or surrounding adi-
pose tissue was observed. Accordingly, the patient was 
diagnosed with Masaoka stage II-a thymoma (Fig. 2).

At 1  month after surgery, her hemoglobin level had 
increased to 8.9  g/dl without RBC transfusion. Her 
hemoglobin level improved to 10.4  g/dl at 2  months 
after surgery and 12.0  g/dl at 6  months after surgery. 
Three years later, treatment with cyclosporine A was 
withdrawn. Her hemoglobin level was sustained within 

the normal range without medication at four years 
after surgery.

Discussion and conclusions
We reported a case of thymoma-associated PRCA that 
was found in the second trimester of pregnancy. Since 
the thymoma was diagnosed at an early stage accord-
ing to the Masaoka classification system, we were able 
to manage it conservatively during pregnancy, which 
resulted in good outcomes for both the mother and her 
baby. Although PRCA is known to develop in association 
with pregnancy, investigating other possible etiologies in 
PRCA cases found during pregnancy is very important 
for proper management.

Secondary PRCA diagnosed during pregnancy is 
classified into two groups based on its etiology: preg-
nancy-associated PRCA and PRCA induced by other 
causes. Pregnancy is considered the most common 
cause of PRCA among cases found during pregnancy. 
Edahiro et  al. reviewed 15 patients with 21 events of 
pregnancy-associated PRCA in 2020. These cases were 
treated with RBC transfusion during pregnancy, and 
the anemia spontaneously ameliorated after delivery. 
However, in some cases, it took more than six months 
for patients to recover [3, 4]. Therefore, for the differ-
ential diagnosis of pregnancy-associated PRCA, it is 
important to observe the changes in the hemoglobin 
level after delivery.

To our knowledge, there have been five reported 
cases involving pregnant women with secondary PRCA 
who had etiologies other than pregnancy (Table 1). The 
causes in those cases were autoimmune disease (n = 3 
[6–8]), parvovirus B19 infection (n = 1 [9]), and thy-
moma (n = 1 [10]). The patient with thymoma underwent 

Fig. 2 A Histopathology of the resected thymoma. Microscopic tumor invasion beyond the capsule was observed, but there was no gross invasion 
of the thymus or surrounding adipose tissue (marked by black arrows) (Hematoxylin–Eosin staining, magnification × 100). B Histopathology of 
resected thymoma. The thymoma, which showed a cortical thymic epithelial appearance, appeared as interspersed oval cells with pale round nuclei 
(marked by white arrows) (Hematoxylin–Eosin staining, magnification × 400). The type of equipment was Digital Sight Cameras DS-Ri1, and the 
Histopathology objective lenses at A and B is × 10 and × 40, respectively



Page 4 of 6Shibata et al. BMC Pregnancy and Childbirth          (2022) 22:795 

multidisciplinary treatment, including surgery; however, 
she died one month after delivery. It is crucial to identify 
the etiology of PRCA, especially in PRCA cases that are 
found during pregnancy.

There have been 10 previous reports of thymoma during 
pregnancy in the relevant English literature (Table 2) [11]. 
All cases were diagnosed based on subjective mass effect 
symptoms associated with thymoma. Four cases (cases 5, 
7, 8, and 9) died from thymoma [10, 12, 13]. Three cases 
(cases 4, 6, and 10) were not expected to improve with 
treatment and did not receive therapeutic interventions 
[11, 14, 15]. These seven cases were Masaoka stage ≥ III. 
Two cases (cases 2 and 8) chose therapeutic abortion [12, 
16]. Our case was diagnosed during the investigation of 
severe anemia without mass effect symptoms. The patient 
was assumed to have Masaoka stage I or II thymoma 
based on the MRI findings, which indicated a good prog-
nosis. Thymoma may generally require surgery through 
median sternotomy with general anesthesia, a procedure 
that would be considered highly invasive for a full-term 
pregnant woman and her fetus [17]. We inferred that in 
our case, surgery could be performed during the postpar-
tum period, given the predicted Masaoka stage [18].

The present case was accompanied by chorioam-
nionitis, funisitis, and neonatal candidiasis at full term. 
Although candida chorioamnionitis is rare, congenital 
cutaneous candidiasis at birth leads to a poor prognosis 
in preterm infants. In full-term infants, congenital cuta-
neous candidiasis has been reported to be immediately 
relieved by topical anti-fungal cream [19–21]. Although 
the underlying pathology is unknown, a negative effect 
on the maternal immune system induced by thymoma 
and/or further immunological alterations associated with 
pregnancy may be associated with the occurrence of neo-
natal cutaneous candidiasis.

Although thymoma-associated PRCA during preg-
nancy is very rare, an early diagnosis and appropriate 
management are crucial for both the mother and her 
fetus. In situations where pregnancy-associated PRCA is 
suspected, it is necessary to make a definitive diagnosis 
by bone marrow aspiration, even during pregnancy, as 
a definitive diagnosis of PRCA leads to more appropri-
ate management. Active surveys to differentiate other 
etiologies from pregnancy are essential. MRI for PRCA 
during pregnancy can lead to the early detection of thy-
moma when the Masaoka stage is low; in such cases, 

Table 1 Reported cases of secondary pure red cell aplasia during pregnancy

PRCA  Pure red cell aplasia, RA Rheumatoid arthritis, AOSD Adult-onset Still’s disease, NA Not available

Case Age Etiology Maternal outcome Infantile outcome Year Reference

1 33 RA Alive Alive 1989 [6]

2 36 Sjogren Alive Alive 2013 [7]

3 25 AOSD Alive NA 2014 [8]

4 30 parvovirus B19 Alive NA 1995 [9]

5 19 thymoma Death Alive 1968 [10]

6 37 thymoma Alive Alive 2021 present case

Table 2 Reported cases of thymoma during pregnancy

BP Before pregnancy, DP During pregnancy, PP Postpartum, TOP Termination of pregnancy

Treatment

Case Age Symptoms Masaoka stage Chemotherapy Radiotherapy Surgery Maternal 
outcome

Infantile 
outcome

Year Reference

1 25 Acute respiratory I - - DP Alive Alive 2010 [18]

2 31 Dyspnea II - - PP Alive TOP 1991 [16]

3 25 Dyspnea, Chest pain II - - PP Alive Alive 2012 [11]

4 28 Dyspnea more than II PP PP BP Alive Alive 1984 [14]

5 40 Dyspnea more than III - PP DP Death Alive 1986 [13]

6 23 Fever, Cough more than III BP BP - NA Alive 1992 [15]

7 19 Suprasternal mass IV - DP DP Death Alive 1968 [10]

8 22 Shoulder and arm pain IV - PP DP Death TOP 1974 [12]

9 27 Chest pain, Cough IV - DP DP Death Alive 1974 [12]

10 34 Dyspnea IV - - - NA Alive 2012 [11]

11 37 None II - - PP Alive Alive present case
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surgery can be postponed until after delivery. Although 
we suggest this management, it is based on a case report 
without any pathophysiological or statistical assess-
ments. The further accumulation of cases with statistical 
analyses may aid in assessing the management of PRCA 
during pregnancy.
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PRCA : Pure red cell aplasia; MRI: Magnetic resonance imaging; RBC: Red blood 
cell.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12884- 022- 05145-5.

Additional file 1: Supplement Fig. 1. Bone marrow biopsy shows eryth-
roblastopenia without heteromorphic cells (Giemsa staining, magnifica-
tion ×200). Supplement Fig. 2. The pathological examination of the 
placenta revealed sub-amniotic inflammation with a fungal structure and 
candida chorioamnionitis (Grocott staining, magnification ×200).

Acknowledgements
We thank Dr. Saigen Boku and Dr. Arafumi Maeshima for their valuable clinical 
comments

Authors’ contributions
MS designed the concept of the case report and wrote the manuscript. KK 
and NU performed the clinical management of the case and were major 
contributors to the writing of the manuscript. HM, TK and HN performed the 
clinical management of the case. HM conducted a reference search for the 
clinical question. TK and HE gave advice on clinical questions and writing 
of the manuscript from a professional position. AM and HS offered an inter-
pretation of data from the standpoint of experts in maternal medicine and 
obstetrics. HS performed the final revision of the manuscript. All authors read 
and approved the final manuscript.

Funding
This work was supported by Grant-in-Aid for Scientific Research of Japan Soci-
ety for the Promotion of Science under the Grant Number [20K08788].

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author, Kayoko Kaneko, upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with the principles embodied in the 
Declaration of Helsinki. This case report was approved by the ethics commit-
tee of the National Center for Child Health and Development, Tokyo (No.1400).

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available.

Competing interests
The authors declare that they have no competing interests in association with 
the present study.

Author details
1 Division of Obstetrics, Center for Maternal-Fetal, Neonatal and Reproductive 
Medicine, National Center for Child Health and Development, 2-10-1 Okura, 

Setagaya-Ku, Tokyo, Japan. 2 Division of Maternal Medicine, Center for Mater-
nal-Fetal, Neonatal and Reproductive Medicine, National Center for Child 
Health and Development, 2-10-1 Okura, Setagaya-Ku, Tokyo, Japan. 3 Division 
of Immunology, National Center for Child Health and Development, 2-10-1 
Okura, Setagaya-Ku, Tokyo, Japan. 4 Division of Hematology, National Center 
for Child Health and Development, 2-10-1 Okura, Setagaya-Ku, Tokyo, Japan. 

Received: 29 April 2022   Accepted: 22 October 2022

References
 1. Sawada K, Fujishima N, Hirokawa M. Acquired pure red cell aplasia: 

updated review of treatment. Br J Haematol. 2008;142:505–14.
 2. Niparuck P, Kanoksil W, Wacharapornin P, Chantrathammachart P, Boon-

gird S. Etiologies and treatment burden in adult patients with pure red 
cell aplasia: a single-center experience and review of literature. Anemia. 
2020;2020:4812759.

 3. Edahiro Y, Yasuda H, Ando K, Komatsu N. Self-limiting pregnancy-asso-
ciated pure red cell aplasia developing in two consecutive pregnancies: 
case report and literature review. Int J Hematol. 2020;111:579–84.

 4. Choudry MA, Moffett BK, Laber DA. Pure red-cell aplasia secondary to 
pregnancy, characterization of a syndrome. Ann Hematol. 2007;86:233–7.

 5. Masaoka A, Monden Y, Nakahara K, Tanioka T. Follow-up study of 
thymomas with special reference to their clinical stages. Cancer. 
1981;48:2485–92.

 6. Banavali SD, Parikh PM, Charak BS, Agarwala S, Modi A, Iyer R, et al. 
Corticosteroid-responsive pure red cell aplasia in rheumatoid arthritis 
and its association with pregnancy: a case report. Am J Hematol. 
1989;31:58–61.

 7. Komaru Y, Higuchi T, Koyamada R, Haji Y, Okada M, Kamesaki T, et al. 
Primary Sjögren syndrome presenting with hemolytic anemia and 
pure red cell aplasia following delivery due to Coombs-negative 
autoimmune hemolytic anemia and hemophagocytosis. Intern Med. 
2013;52:2343–6.

 8. Moussa M, Hassan MF. Newly diagnosed adult-onset Still’s dis-
ease with pure red cell aplasia in pregnancy. Arch Gynecol Obstet. 
2014;290:195–8.

 9. Tsuda H, Shirono K, Shimizu K, Shimomura T. Postpartum parvovirus 
B19-associated acute pure red cell aplasia and hemophagocytic syn-
drome. Rinsho Ketsueki. 1995;36:672–6.

 10. Massart JJ, Bishop WA. Thymoma occurring during pregnancy. A case 
report. Obstet Gynecol. 1968;32:490–3.

 11. Hechtman JF, Chepovetsky JA, Strauchen JA, Burstein DE, Beasley MB. 
Thymomas diagnosed during pregnancy: two cases in young women 
without paraneoplastic or autoimmune disease. Ann Diagn Pathol. 
2012;16:392–6.

 12. Goldman KP. Malignant thymoma in pregnancy. Br J Dis Chest. 
1974;68:279–83.

 13. Denayer MA, Rao KR, Wirz D, McNally D. Hepatic metastatic thymoma 
and myasthenia gravis twenty-two years after the apparent cure of an 
invasive thymoma. A case report and review of the literature. J Neurol Sci. 
1986;76:23–30.

 14. Peleg D, Zabari A, Shalev E. Relapsing thymic carcinoma during preg-
nancy. Acta Obstet Gynecol Scand. 1992;71:398–400.

 15. Argubright KF, Mattox JH, Messer RH. Thymoma in pregnancy. Obstet 
Gynecol surv. 1984;39:185–91.

 16. Huang CC, Lee CC. Thymoma and myasthenia gravis in pregnancy: report 
of a case. J Formos Med Assoc. 1991;90:206–8.

 17. Kinsella SM, Winton AL, Mushambi MC, Ramaswamy K, Swales H, Quinn 
AC, et al. Failed tracheal intubation during obstetric general anaesthesia: 
a literature review. Int Obstet Anesth. 2015;24:356–74.

 18. Brenner K, Yip C, Cole S. A 25 year old pregnant woman with a large lung 
mass. Am J Respir Crit Care Med. 2010. https:// doi. org/ 10. 1164/ ajrccm- 
confe rence. 2010. 181.1_ Meeti ngAbs tracts. A6873.

 19. Kaufman DA, Coggins SA, Zanelli SA, Weitkamp JH. Congenital Cutane-
ous Candidiasis: Prompt Systemic Treatment Is Associated With Improved 
Outcomes in Neonates. Clin Infect Dis. 2017;64:1387–95.

https://doi.org/10.1186/s12884-022-05145-5
https://doi.org/10.1186/s12884-022-05145-5
https://doi.org/10.1164/ajrccm-conference.2010.181.1_MeetingAbstracts.A6873
https://doi.org/10.1164/ajrccm-conference.2010.181.1_MeetingAbstracts.A6873


Page 6 of 6Shibata et al. BMC Pregnancy and Childbirth          (2022) 22:795 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 20. Maki Y, Fujisaki M, Sato Y, Sameshima H. Candida Chorioamnionitis Leads 
to Preterm Birth and Adverse Fetal-Neonatal Outcome. Infect Dis Obstet 
Gynecol. 2017;2017:9060138.

 21. Darmstadt GL, Dinulos JG, Miller Z. Congenital cutaneous candidiasis: 
clinical presentation, pathogenesis, and management guidelines. Pediat-
rics. 2000;105:438–44.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A pregnant woman with thymoma-associated pure red cell aplasia
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


