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Cronkhite-Canada syndrome (CCS) is a rare nonhereditary disorder characterized by gastrointestinal polyps and
protein-losing enteropathy. While an increasing number of CCS cases have been reported worldwide, no docu-
mented cases involving pregnant patients could be found. Consequently, optimal management strategies for CCS
during the preconception period and pregnancy remain unclear., The present report concerns the case of a 36-
year-old woman with steroid-refractory CCS stabilized with gastrointestinal surgeries and infliximab, an anti-

tumor necrosis factor-a (TNF-a) agent, who became pregnant. Infliximab was continued throughout preg-
nancy and postpartum. Despite persistent hypoalbuminemia, sh delivered a healthy infant weighing 2518 g
vaginally at 38 weeks and 2 days without CCS exacerbation. Both the patient and her infant experienced an
uneventful postpartum course. This case suggests that maintaining disease control with anti-TNF-a therapy in
pregnant patients with CCS may contribute to optimizing maternal and neonatal outcomes.

1. Introduction

Cronkhite-Canada syndrome (CCS) is a rare, nonhereditary disorder
characterized by multiple non-neoplastic polyps in the stomach and
colon, gastrointestinal symptoms such as diarrhea, and a distinctive
dermatological triad of nail atrophy, skin hyperpigmentation, and hair
loss [1,2]. The incidence of CCS is extremely low, estimated at 1 per
1,000,000 individuals, with a mean age at diagnosis of 63.6 years [2,3].
Polyps develop throughout the gastrointestinal tract, excluding the
esophagus, leading to complications such as gastrointestinal bleeding
with anemia, intussusception, hypoproteinemia, malnutrition, electro-
lyte imbalances, inflammatory bowel disease, and vitamin deficiencies
[2,4]. Clinically significant concerns include protein-losing gastro-
enteropathy, which leads to malnutrition and hypogammaglobulinemia,
predisposing patients to immunodeficiency. Additionally, CCS carries a
significant risk of gastric and colorectal cancer, with malignancies re-
ported in nearly 30 % of cases [4]. While the exact etiology remains
unclear, immune dysregulation is strongly suspected to play a pivotal
role. Consequently, treatment primarily involves immunosuppressive
therapy, particularly corticosteroids. However, in some cases,

pharmacological treatment alone is insufficient, necessitating surgical
intervention or alternative therapies.

While an increasing number of CCS cases have been reported
worldwide, no cases involving pregnant patients could be found in the
literature. Consequently, optimal management strategies for CCS during
the preconception period and pregnancy remain unclear. The case re-
ported here (seemingly the first of CSS in pregnancy) was particularly
challenging due to steroid resistance; however, the initiation of inflix-
imab, an anti-tumor necrosis factor-a (TNF-a) antibody, prior to
conception and its continuation throughout pregnancy and postpartum
resulted in a favorable outcome.

2. Case Presentation

A 36-year-old multiparous woman (gravida 3, para 1) presented to
the hospital obstetrics department at 10 weeks of gestation. She had an
approximately eight-year history of CCS. At age 28, she had noticed nail
atrophy, palmar pigmentation (Fig. 1a, b), and postprandial epigastric
pain. She had given birth to her first child at the age of 29 and subse-
quently began experiencing frequent diarrhea. Upper and lower
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gastrointestinal endoscopy revealed numerous polyps in the stomach
and colon. Based on these clinical findings and severe hypo-
albuminemia, the patient was diagnosed with CCS. Treatment was
initiated with prednisolone (PSL) at 35 mg/day (0.6 mg/kg) and total
parenteral nutrition (Fig. 2). However, due to persistent symptoms, PSL
was increased to 60 mg/day (1.0 mg/kg), and cyclosporin (2.5 mg/kg)
was initiated. Despite these interventions, her symptoms did not
improve, and electrolyte imbalances, including hypocalcemia, hypo-
magnesemia, and hypophosphatemia due to intestinal leakage, per-
sisted. PSL was subsequently shifted to betamethasone due to suspected
anaphylaxis.

The patient was then referred to the hospital gastroenterology
department. Enlarged gastric polyps were found to be causing pyloric
obstruction (Fig. 1c), vomiting, and gastrointestinal bleeding, necessi-
tating the discontinuation of cyclosporine. Given the failure of con-
ventional therapies, treatment with infliximab was considered, as
disease control with other medications was extremely challenging in this
case. The off-label use of this medication was managed according to
institutional guidelines. The risks and benefits of infliximab therapy
were thoroughly explained to the patient, and treatment was initiated
after obtaining informed consent (5 mg/kg at 0, 2, and 6 weeks as an
induction dose, followed by 5 mg/kg every 8 weeks for maintenance).
Moreover, laparoscopic distal gastrectomy with Roux-en-Y reconstruc-
tion was performed (Fig. 1d, e), resulting in the improvement of
gastrointestinal symptoms.

At age 30, exacerbation of dermatological symptoms and a rapid
decline in serum albumin levels necessitated an increase in the dose of
infliximab to 500 mg (10 mg/kg every 8 weeks). At age 31, as the severe
hypoalbuminemia had persisted, lower gastrointestinal endoscopy was
performed; it revealed polyp enlargement in the colon (Fig. 1f).
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Consequently, laparoscopic partial colectomy and distal ileal resection
were performed (Fig. 1g, h). According to the histological examination
of the resected stomach and colon specimens, the lesions demonstrated
glandular structures with variable dilatation, accompanied by edema-
tous changes in the stroma and inflammatory cell infiltration. These
histopathological findings are consistent with CCS. Following surgery,
disease activity remained well controlled with infliximab monotherapy
at 500 mg (10 mg/kg every 4-5 weeks) for nearly five years. Computed
tomography images taken 14 days and 121 days after the initiation of
infliximab (and after the gastrectomy - see Fig. 2), revealed a reduction
in the volume of multiple ileal colonic polyps, suggesting the effec-
tiveness of infliximab therapy (Fig. 3).

Though the patient had desired pregnancy, she had initially priori-
tized treatment due to the severity of her CCS. At age 35, after achieving
disease stabilization with infliximab, she expressed a strong desire to
conceive. The patient and her family were counseled that no data existed
regarding how pregnancy might affect CCS, and were warned that po-
tential disease exacerbation could be life-threatening. They were also
informed about the safety profile of infliximab during pregnancy and
lactation, and the need to continue this therapy from preconception
through postpartum period. After comprehensive counseling, the patient
was advised to attempt conception within approximately one year,
provided her CCS remained stable.

At age 36, she conceived and prenatal hospital care was initiated.
Prior to pregnancy, the patient had been receiving iron supplementation
for anemia, which was continued throughout gestation. At 23 weeks of
gestation, her serum zinc level decreased to 46 pg/dL, prompting the
initiation of zinc supplementation. Before pregnancy, the serum albumin
level had never fallen below 3 g/dL; however, it decreased to 2.8 g/dL at
18 weeks of gestation and to 2.3 g/dL at 38 weeks of gestation. Despite

!

Fig. 1. Diagnostic features of Cronkhite-Canada syndrome. (a) Characteristic nail dystrophy showing atrophy and onycholysis. (b) Skin hyperpigmentation on the
patient’s hand (arrows). (c, f) Endoscopic images showing multiple polyps in the stomach and colon, respectively. (d, g) Macroscopic findings of the resected
specimens from distal gastrectomy and partial colectomy, showing numerous polyps. (e, h) Microscopic findings of polyps in stomach and colon showing glandular
structures with variable dilatation, accompanied by edematous changes in the stroma and inflammatory cell infiltration. Hematoxylin and eosin stain, magnification

%100, scale bars = 200 pm.
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Fig. 2. Treatment course and changes in hemoglobin and serum albumin levels.
PSL: prednisolone.

Fig. 3. Abdominal computed tomography images (a) 21 days and (b) 121 days after initiation of infliximab. Multiple mass shadows suspected to be ileal and colonic

polyps (arrowheads) show reduction in size.

this, hypoalbuminemia remained stable without further deterioration
(Fig. 4). The patient delivered an infant weighing 2518 g at 38 weeks
and 2 days of gestation via vaginal delivery. The infant had Apgar scores
of 8 and 9, and umbilical arterial blood pH of 7.146. Infliximab mono-
therapy at 500 mg (10 mg/kg every 4 weeks), continued throughout
pregnancy and postpartum, maintained disease control.

3. Discussion

This case report is the first, to the authors’ knowledge, to provide an
account of pregnancy and delivery in a woman with CCS. Since CCS was
first described in 1955 [5], only slightly over 500 cases have been re-
ported worldwide, highlighting its rarity [6,7]. Moreover, approxi-
mately 80 % of CCS cases are diagnosed in individuals over the age of 50,
with a male-to-female ratio of 3:2 [6], suggesting that CCS is exceed-
ingly rare in women of reproductive age. However, with global trends
toward delayed marriage and childbirth, cases of pregnancy compli-
cated by CCS, although still uncommon, warrant clinical attention. This
report provides valuable insights into the management of pregnancy in
women with CCS and may serve as an important reference for future

clinical practice.

A notable feature of this case is that infliximab therapy was initiated
before pregnancy and continued uninterrupted throughout pregnancy
and the postpartum period. While corticosteroids remain the corner-
stone of CCS treatment, disease control was not achieved with steroid
therapy alone in this patient. Given the severity of the disease, which
necessitated surgical intervention, a biologic agent was introduced as an
alternative treatment [1]. Although the pathogenesis of CCS remains
unclear, increased TNF-a expression in the intestinal mucosa [8] and
mutations in the protein kinase, DNA-activated, catalytic subunit
(PRKDC) gene—implicated in the regulation of inflammatory cytokines,
including TNF-a [9]—suggest a potential therapeutic role for anti-TNF-«
antibodies. Indeed, several reports have documented remission in
steroid-refractory CCS cases following infliximab therapy [10-13]. In
the present case, the initiation and dose escalation of infliximab
appeared to stabilize disease activity, as evidenced by the absence of
gastrointestinal polyposis progression and improved serum albumin and
hemoglobin levels before conception.

During pregnancy, serum albumin and hemoglobin levels typically
decline as gestation progresses. A similar pattern was observed in this
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Fig. 4. Changes in hemoglobin and serum albumin levels during pregnancy and the peripartum period.

case, with serum albumin levels falling below the normal pregnancy
range (Fig. 2). Maternal serum albumin levels during pregnancy are
known to be associated with fetal growth and the risk of preterm de-
livery [14]. However, in this case, the infant was born at full term
weighing 2518 g (15.9 percentile), which did not meet the criteria for
small for gestational age. This suggests that preventing hypo-
albuminemia due to CCS exacerbation is a key consideration in man-
aging pregnancies complicated by CCS. Furthermore, there has been a
reported case in which CCS symptoms first became apparent post-
partum, leading to a delayed diagnosis [15]. This highlights the poten-
tial importance of continuous infliximab therapy, not only before
conception but also throughout pregnancy and the postpartum period,
to maintain disease control and achieve favorable maternal and neonatal
outcomes in pregnancies complicated by CCS.

The safety of anti-TNF-a agents during pregnancy has been well
documented, primarily based on evidence from their use in pregnancies
complicated by inflammatory bowel disease. Studies suggest that these
agents are not associated with teratogenic effects or an increased risk of
fetal infections [16,17]. Nevertheless, as IgG transport across the
placenta begins in the second trimester and becomes more active in the
third trimester [18], the transfer of anti-TNF-a antibodies to the fetus
must be considered if therapy is continues into late pregnancy. Given
this transfer, live vaccines should not be administered to the infant for
the first six months after birth. Indeed, a case has been reported in which
a neonate died shortly after birth following bacillus Calmette-Guérin
vaccination, raising concerns about the timing of live vaccinations in
infants exposed to anti-TNF-a agents in utero. Regarding lactation, due
to the large molecular size of anti-TNF-a antibodies, their transfer into
breast milk is believed to be minimal [16]. Consequently, breastfeeding
while receiving anti-TNF-o therapy is generally considered safe.

In this case, in addition to infliximab therapy, surgical interventions
may have contributed to disease improvement. Several case reports have
documented favorable outcomes with surgical interventions in CCS
patients [19,20]. In the case reported here, rapid enlargement of gastric
polyps led to pyloric obstruction, resulting in frequent vomiting and
intolerable distress, necessitating laparoscopic distal gastrectomy for
symptomatic relief. Subsequently, enlargement of colonic polyps caused
worsening of protein-losing gastroenteropathy that was refractory to
pharmacological treatment, prompting laparoscopic partial colectomy.
Following these surgical interventions, the patient’s condition remained
stable for an extended period with continued infliximab administration.
While careful case selection is necessary, surgical therapy may be
considered a valuable treatment option for female CCS patients desiring
pregnancy, as disease stabilization prior to conception is essential for

optimal outcomes.
4. Conclusion

This case suggests that continuous infliximab therapy, initiated
before conception and maintained throughout pregnancy and post-
partum, may have contributed to disease control of steroid-refractory
CCS, potentially helping to achieve favorable maternal and neonatal
outcomes. While further case reports are required to establish optimal
management strategies for pregnancies complicated by CCS, achieving
stable disease control prior to conception is undoubtedly critical. When
used with appropriate monitoring, anti-TNF-a agents can be safely
administered during pregnancy and lactation, and treatment should not
be discontinued solely due to pregnancy. This case report provides
valuable clinical insights for preconception counseling and management
strategies for women with CCS and their partners.

Contributors

Ayano Rosemary Nakamura contributed to the conception of the case
report, acquisition of data, drafting of the manuscript, and revising the
article critically for important intellectual content.

Shuji Yamamoto contributed to patient care, acquisition of data,
drafting of the manuscript, and revising the article critically for
important intellectual content.

Yoshitsugu Chigusa contributed to the patient care, conception of the
case report, acquisition of data, drafting of the manuscript, and revising
the article critically for important intellectual content.

Masaki Mandai and Haruta Mogami contributed to revising the
article critically for important intellectual content.

All authors approved the final submitted manuscript.

Patient consent

Written informed consent was obtained from the patient for the
publication of this case report and accompanying images.

Provenance and peer review
This article was not commissioned and was peer reviewed.

Funding

This study was supported by a grant from the Smoking Research



A.R. Nakamura et al.

Foundation in Japan (2023G021).

Acknowledgements

We would like to express our sincere gratitude to Dr. Yoshiki lemura

for providing valuable expertise and guidance on the pathological
findings in this case. We would like to thank Editage (www.editage.com)
for English language editing.

Conflict of interest statement

The authors declare that they have no conflict of interest regarding

the publication of this case report.

References

[1]

[2]

[3

=

[4

=

[5]

[6

—

71

[8

—

9]

Z.Y. Wu, L.X. Sang, B. Chang, Cronkhite-Canada syndrome: from clinical features
to treatment, Gastroenterol. Rep. (Oxf.) 8 (5) (2020) 333-342, https://doi.org/
10.1093/gastro/goaa058.

H. Hu, Y. Wu, Y. Zhang, L. Zhang, J. Zhang, R. Zhang, Comprehensive treatment of
Cronkhite-Canada syndrome: a case report and literature review, Medicine
(Baltimore) 102 (6) (2023) e32714, https://doi.org/10.1097/
MD.0000000000032714.

C. Watanabe, S. Komoto, K. Tomita, R. Hokari, M. Tanaka, 1. Hirata, T. Hibi, J.
D. Kaunitz, S. Miura, Endoscopic and clinical evaluation of treatment and prognosis
of Cronkhite-Canada syndrome: a Japanese nationwide survey, J. Gastroenterol. 51
(4) (2016) 327-336, https://doi.org/10.1007/s00535-015-1107-7.

D. Seshadri, N. Karagiorgos, M.J. Hyser, A case of cronkhite-Canada syndrome and
a review of gastrointestinal polyposis syndromes, Gastroenterol. Hepatol. (NY) 8
(3) (2012) 197-201.

L.W. Cronkhite Jr., W.J. Canada, Generalized gastrointestinal polyposis; an
unusual syndrome of polyposis, pigmentation, alopecia and onychotrophia,

N. Engl. J. Med. 252 (24) (1955) 1011-1015, https://doi.org/10.1056/
NEJM195506162522401.

T. Slavik, E.A. Montgomery, Cronkhite-Canada syndrome six decades on: the many
faces of an enigmatic disease, J. Clin. Pathol. 67 (10) (2014) 891-897, https://doi.
org/10.1136/jclinpath-2014-202488.

N. Wang, Y. Xiang, L. Tao, W. Ming, L. Ren, T. Huang, G. Yang, J. Gao, Q. Ren,
P. Zhu, M. Huang, Cronkhite-Canada syndrome: a case report and literature review,
Medicine (Baltimore) 103 (43) (2024) e40242, https://doi.org/10.1097/
MD.0000000000040242.

J. Martinek, T. Chvatalova, F. Zavada, P. Vankova, I. Tuckova, M. Zavoral,

A fulminant course of Cronkhite-Canada syndrome, Endoscopy 42 (Suppl. 2)
(2010) E350-E351, https://doi.org/10.1055/5-0030-1256003.

A.L. Mathieu, E. Verronese, G.I. Rice, F. Fouyssac, Y. Bertrand, C. Picard,

M. Chansel, J.E. Walter, L.D. Notarangelo, M.J. Butte, K.C. Nadeau, K. Csomos, D.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Case Reports in Women’s Health 46 (2025) e00706

J. Chen, K. Chen, A. Delgado, C. Rigal, C. Bardin, C. Schuetz, D. Moshous,

H. Reumaux, F. Plenat, A. Phan, M.T. Zabot, B. Balme, S. Viel, J. Bienvenu,

P. Cochat, M. van der Burg, C. Caux, E.H. Kemp, I. Rouvet, C. Malcus, J.F. Meritet,
A. Lim, Y.J. Crow, N. Fabien, C. Menetrier-Caux, J.P. De Villartay, T. Walzer,

A. Belot, PRKDC mutations associated with immunodeficiency, granuloma, and
autoimmune regulator-dependent autoimmunity, J. Allergy Clin. Immunol. 135 (6)
(2015) 1578-1588 €1575, https://doi.org/10.1016/j.jaci.2015.01.040.

D. Watanabe, M. Ooi, N. Hoshi, M. Kohashi, T. Yoshie, N. Ikehara, M. Yoshida,
E. Yanagita, T. Yamasaki, T. Itoh, T. Azuma, Successful treatment of Cronkhite-
Canada syndrome using anti-tumor necrosis factor antibody therapy, Endoscopy 46
Suppl 1 UCTN (2014) E476-E477, https://doi.org/10.1055/5-0034-1377539.
B.S. Boland, P. Bagi, M.A. Valasek, J.T. Chang, R. Bustamante, L. Madlensky, W.
J. Sandborn, O. Harismendy, S. Gupta, Cronkhite Canada syndrome: significant
response to infliximab and a possible clue to pathogenesis, Am. J. Gastroenterol.
111 (5) (2016) 746-748, https://doi.org/10.1038/ajg.2016.92.

C.D. Jiang, H. Myint, A. Tie, N.H. Stace, Sustained clinical response to infliximab in
refractory Cronkhite-Canada syndrome, BMJ Case Rep. 13 (12) (2020), https://
doi.org/10.1136/bcr-2020-236990.

R. Salman Roghani, J. De Castro, A.B. Ajumobi, Clinical and endoscopic response
to anti-tumor necrosis factor-alpha antibody therapy in a patient with Cronkhite-
Canada syndrome, J. Investig. Med. High Impact Case Rep. 11 (2023), https://doi.
org/10.1177/23247096231179451, 23247096231179451.

T. Xiong, Y. Wu, L. Huang, X. Chen, Y. Zhang, C. Zhong, Q. Gao, M. Hong, X. Hu,
X. Yang, N. Yang, L. Hao, Association of the maternal serum albumin level with
fetal growth and fetal growth restriction in term-born singletons: a prospective
cohort study, Fertil. Steril. 117 (2) (2022) 368-375, https://doi.org/10.1016/].
fertnstert.2021.09.016.

A.G. Peart Jr., M.V. Sivak Jr., G.B. Rankin, L.S. Kish, W.D. Steck, Spontaneous
improvement of Cronkhite-Canada syndrome in a postpartum female, Dig. Dis. Sci.
29 (5) (1984) 470-474, https://doi.org/10.1007/BF01296227.

A. Puchner, H.P. Grochenig, J. Sautner, Y. Helmy-Bader, H. Juch, S. Reinisch,

C. Hogenauer, R. Koch, J. Hermann, A. Studnicka-Benke, W. Weger, R. Puchner,
C. Dejaco, Immunosuppressives and biologics during pregnancy and lactation : a
consensus report issued by the Austrian societies of gastroenterology and
hepatology and rheumatology and rehabilitation, Wien. Klin. Wochenschr. 131
(1-2) (2019) 29-44, https://doi.org/10.1007/s00508-019-1448-y.

K.M. De Felice, S. Kane, Safety of anti-TNF agents in pregnancy, J. Allergy Clin.
Immunol. 148 (3) (2021) 661-667, https://doi.org/10.1016/j.jaci.2021.07.005.
N.E. Simister, C.M. Story, Human placental fc receptors and the transmission of
antibodies from mother to fetus, J. Reprod. Immunol. 37 (1) (1997) 1-23, https://
doi.org/10.1016/s0165-0378(97)00068-5.

M. Hanzawa, N. Yoshikawa, T. Tezuka, K. Konishi, K. Kaneko, Y. Akita,

K. Mitamura, A. Tsunoda, M. Takada, M. Kusano, Surgical treatment of Cronkhite-
Canada syndrome associated with protein-losing enteropathy: report of a case, Dis.
Colon Rectum 41 (7) (1998) 932-934, https://doi.org/10.1007/BF02235381.
N.E. Samalavicius, R. Lunevicius, M. Klimovskij, E. Kildusis, H. Zazeckis, Subtotal
colectomy for severe protein-losing enteropathy associated with Cronkhite-Canada
syndrome: a case report, Color. Dis. 15 (3) (2013) el64-e165, https://doi.org/
10.1111/codi.12111.


http://www.editage.com
https://doi.org/10.1093/gastro/goaa058
https://doi.org/10.1093/gastro/goaa058
https://doi.org/10.1097/MD.0000000000032714
https://doi.org/10.1097/MD.0000000000032714
https://doi.org/10.1007/s00535-015-1107-7
http://refhub.elsevier.com/S2214-9112(25)00027-X/rf0020
http://refhub.elsevier.com/S2214-9112(25)00027-X/rf0020
http://refhub.elsevier.com/S2214-9112(25)00027-X/rf0020
https://doi.org/10.1056/NEJM195506162522401
https://doi.org/10.1056/NEJM195506162522401
https://doi.org/10.1136/jclinpath-2014-202488
https://doi.org/10.1136/jclinpath-2014-202488
https://doi.org/10.1097/MD.0000000000040242
https://doi.org/10.1097/MD.0000000000040242
https://doi.org/10.1055/s-0030-1256003
https://doi.org/10.1016/j.jaci.2015.01.040
https://doi.org/10.1055/s-0034-1377539
https://doi.org/10.1038/ajg.2016.92
https://doi.org/10.1136/bcr-2020-236990
https://doi.org/10.1136/bcr-2020-236990
https://doi.org/10.1177/23247096231179451
https://doi.org/10.1177/23247096231179451
https://doi.org/10.1016/j.fertnstert.2021.09.016
https://doi.org/10.1016/j.fertnstert.2021.09.016
https://doi.org/10.1007/BF01296227
https://doi.org/10.1007/s00508-019-1448-y
https://doi.org/10.1016/j.jaci.2021.07.005
https://doi.org/10.1016/s0165-0378(97)00068-5
https://doi.org/10.1016/s0165-0378(97)00068-5
https://doi.org/10.1007/BF02235381
https://doi.org/10.1111/codi.12111
https://doi.org/10.1111/codi.12111

	Infliximab treatment for Cronkhite-Canada syndrome in pregnancy: A case report
	1 Introduction
	2 Case Presentation
	3 Discussion
	4 Conclusion
	Contributors
	Patient consent
	Provenance and peer review
	Funding
	Acknowledgements
	Conflict of interest statement
	References


