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Background

Chronic granulomatous disease (CGD) is an inborn immune disorder in which the phagocytic system cannot eradicate pathogens, and autoinflammation occurs. Approximately half of the patients have associated gastrointestinal symptoms. Although most cases with CGD-associated colitis present nonspecific histology, colonoscopy in some cases shows brownish dots over a yellowish oedematous mucosa, which is termed a “leopard sign”. However, the significance of these signs remains unclear.





Methods

We collected data from patients with CGD whose colonoscopic findings showed the leopard sign.





Results

Three patients with CGD and leopard signs were enrolled in this study. One patient underwent colonoscopy for frequent diarrhoea and weight gain failure, and another for anal fistula. The third patient was without gastrointestinal symptoms and underwent colonoscopy as a screening test before allogeneic haematopoietic cell transplantation (HCT). Endoscopic findings showed a mild leopard sign in the first case; however, non-contiguous and diffuse aphthae were observed throughout the colon. The other two cases were unremarkable except for the leopard sign. All the patients achieved remission with oral prednisolone or HCT. One patient underwent colonoscopy after HCT; results revealed improvements in endoscopy (including the leopard sign) and histological findings. However, another patient underwent colonoscopy after prednisolone treatment; this revealed no change in the leopard sign.





Conclusion

The leopard sign in the colon may be a characteristic endoscopic finding of CGD, even in patients who do not develop severe gastrointestinal symptoms; however, it does not reflect the severity of CGD-associated colitis.
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1 Introduction

Chronic granulomatous disease (CGD) is a life-threatening inborn error of immunity that is caused by pathogenic variants in the genes encoding the nicotinamide adenine dinucleotide phosphate (NADPH) oxidase complex. Hemizygous variants in CYBB cause X-linked CGD, whereas biallelic pathogenic variants of CYBA, NCF1, NCF2, NCF4, and CYBC1 cause autosomal recessive forms. CGD is characterised by recurrent bacterial and fungal infections and inflammatory complications (1, 2). A typical inflammatory complication of the gastrointestinal (GI) tract is CGD-associated colitis, which causes abdominal pain, abdominal distention, diarrhoea, bloody stool, and tenesmus. This form of colitis can occur in up to 50% of patients (3). Moreover, chronic inflammation causes anaemia, thrombocytosis, elevated C-reactive protein, faecal calprotectin (FCP), hypoalbuminaemia, and failure to thrive. Endoscopy reveals diffuse colitis, patches, friability, aphtha, ulcers, and pseudopolyps. The overall disease distribution typically resembles that of colitis. In contrast, the histological findings resemble those of Crohn’s disease, which is characterised by granuloma, cryptitis, crypt abscesses, a predominance of eosinophils, and a paucity of neutrophils (4–6). Although these endoscopic and pathological findings are nonspecific, Obayashi et al. (7) reported specific endoscopic findings in three Japanese patients with CGD-associated colitis. These findings were characterised by the appearance of brown dots distributed across the yellowish oedematous mucosa and were termed “leopard sign”. Moreover, a Belgian patient with CGD also presented with a “leopard sign” in the colon (8). However, the significance of these signs remains unclear.

We conducted endoscopy on four out of seven patients diagnosed with CGD and identified the leopard sign in three of them. Herein, we report three Japanese patients with CGD who presented with the leopard sign, providing a description of the clinical significance associated with these characteristic endoscopic findings in CGD-associated colitis.




2 Case description

Informed consent was obtained from the parents of all patients. The study was conducted in accordance with the Helsinki Declaration and approved by the Ethics Committee on Clinical Research, Sakuragaoka Campus, Kagoshima University, and the Ethics Boards of Tokyo Medical and Dental University.

Patient 1 was a 1-year-old male with an unremarkable family history. The patient was referred to Kagoshima University Hospital with refractory cervical and axillary lymphadenitis.

A flow cytometry-based dihydrorhodamine (DHR) 123 test using phorbol myristate acetate (PMA; 100 ng/mL) as a stimulant (9) showed no shift in neutrophils after stimulation (Figure 1). Next-generation sequencing (NGS) using a targeted CGD gene panel revealed a hemizygous nonsense variant (c.1011G>A, p.Trp337Ter) in exon 9 of CYBB. He was diagnosed with X-CGD, and therapy was initiated with trimethoprim-sulfamethoxazole (TMP/SMX) and itraconazole as prophylaxis. Three months after the diagnosis, he experienced frequent diarrhoea and weight gain failure; therefore, he underwent colonoscopy. The FCP level was markedly elevated at 1,830 mg/kg (normal value: < 50 mg/kg).




Figure 1 | Flow cytometric analysis of dihydrorhodamine (DHR) oxidation and expression of gp91phox in patients. The panel shows a flow cytometric analysis of DHR123 in neutrophils. Blue and red lines indicate unstimulated and phorbol myristate acetate-stimulated neutrophils, respectively.



Patient 2 was a 6-year-old male with an unremarkable family history. The patient was referred to Kagoshima University Hospital with a refractory perianal abscess. The DHR123 flow cytometry assay demonstrated substantially low neutrophil oxidative burst activity (Figure 1). Using a targeted CGD gene panel, NGS revealed a hemizygous missense variant (c.544A>T, p.Ile182Phe) in exon 6 of CYBB. The patient was diagnosed with X-CGD, and therapy was initiated with TMP/SMX and itraconazole as prophylaxis. Three months after the diagnosis, although he had no GI symptoms, he had a history of an anal fistula and did not gain weight within a year. Consequently, he underwent colonoscopy, revealing an FCP level of 72 mg/kg.

Patient 3 was a 4-year-old male who was referred to the Tokyo Medical and Dental University Hospital with refractory cervical lymphadenitis at the age of 4 months. Regarding family history, the patient had a cousin with X-CGD. The DHR123 flow cytometry assay demonstrated deficient neutrophil oxidative burst activity (Figure 1). The patient was diagnosed with X-CGD using targeted sequencing of CYBB (c.1022C>T, p.Thr341Ile, a hemizygous missense variant in exon 9). Prophylactic therapy with TMP/SMX and itraconazole was initiated; however, the patient developed pulmonary aspergillosis. Consequently, treatment was switched from itraconazole to voriconazole. Therefore, the patient was scheduled to undergo allogeneic haematopoietic cell transplantation (HCT) for refractory aspergillosis. Although the patient had no severe GI symptoms, a colonoscopy was performed as a screening test before HCT. The characteristics of the three cases are summarised in the table (Table 1).


Table 1 | Patient characteristics.





2.1 Endoscopic findings

Patient 1: Colonoscopy revealed non-contiguous and diffuse aphthae throughout the colon (Figure 2A). The leopard sign was found slightly in the ascending colon near the ileum (Figure 2B). Patient 2: Colonoscopy revealed a diffuse and continuous leopard sign throughout the colon, with slight erythema or erosion (Figures 2C, D). Patient 3: Colonoscopy performed before HCT revealed a leopard sign on the colonic mucosa, with slight erythema or erosion (Figure 2E).




Figure 2 | Endoscopic findings at diagnosis and after treatment of patients. (A, B) Indicate the endoscopic findings of patient 1; (C, D, F) Indicate those of patient 2; and (E, G) Indicate those of patient 3, respectively. (A-E) Indicate findings at diagnosis. (F) Indicates findings after prednisolone (PSL) treatment. (G) Indicates findings after haematopoietic cell transplantation (HCT).






2.2 Histopathological findings

The histological findings of patients 1–3 revealed aggregates of pale brown pigment-laden CD68-positive macrophages (PLMs) in the lamina propria (Figures 3A–G). In patient 1 (Figures 3A, B), biopsied specimens showed fewer PLMs than in patients 2 and 3 (Figures 3C–G).




Figure 3 | Histopathological findings of patients. (A, C, E, F, H, I) depict haematoxylin and eosin staining (A, C, E, and H are magnified x100, and F and J are magnified x400). Arrows indicate pigment-laden CD68-positive macrophages (PLMs). (B, D, G, J) depict anti-CD68 staining [(B, D) are magnified x100, and (G, J) are magnified x400]. (A, B) Indicate samples from patient 1, and (C, D) Indicate samples obtained from patient 2 before prednisolone treatment. (E-G) Indicate samples before haematopoietic cell transplantation (HCT) in patient 3. (H-J) Indicate the samples after HCT in patient 3. The histological findings revealed aggregates of PLMs in the lamina propria. Patient 1 exhibited fewer PLMs in biopsied specimens compared to patients 2 and 3. Following HCT, patient 3’s biopsied specimens showed a decrease in PLMs compared to those observed before HCT.






2.3 Patient follow-up details

In patient 1, therapy was initiated with oral prednisolone (1 mg/kg) for colitis management. His symptoms disappeared soon after the treatment began. His FCP level decreased to 72 mg/kg two months after the start of treatment. Oral prednisolone doses were tapered and discontinued over the next 3 months. In patient 2, therapy was initiated with oral prednisolone (1 mg/kg) for colitis management. His anal fistula improved, and his weight gain was also noted. However, in the follow-up colonoscopy 2 months after therapy, the brown dots appeared faded, and the yellowish oedematous mucosa was unchanged (Figure 2F). Oral prednisolone doses were tapered and discontinued over the next 3 months. Patient 3 underwent HCT with a transplant from his haploidentical father. The conditioning regimen consisted of fludarabine, rabbit anti-thymocyte globulin, targeted busulfan, and total body irradiation at 3 Gy. After HCT, the patient received post-transplant cyclophosphamide on days +3 and +4, and prophylaxis for graft-versus-host disease (GVHD) was administered using mycophenolate mofetil and tacrolimus from day +5 (10, 11). He achieved neutrophil engraftment on day +14, and full donor chimaerism was confirmed on day +31. Furthermore, acute gut GVHD (stage I) occurred on day +14; however, it improved with the adjustment of the tacrolimus dose. In the follow-up colonoscopy on day +43 after HCT, the brown dots appeared to fade, and the yellowish oedematous mucosa was ameliorated (Figure 2G). After HCT, biopsies showed aggregates of granular pigmented macrophages, whose population had decreased compared with that before HCT (Figures 3H–J). In addition to changes in macrophages, cryptitis was observed in prominent mononuclear cells, neutrophils, and eosinophils. Moreover, apoptosis, which appears to be caused by GVHD of the gut, was also observed.





3 Discussion

Colonoscopies of patients with CGD generally show colitis, patchy friability, ulcers, and pseudopolyps, which are frequently observed in patients with ulcerative colitis. In contrast, the histological findings of patients with CGD show that eosinophils are grouped around crypts and are involved in granuloma, cryptitis, and the formation of crypt abscesses resembling Crohn’s disease (4–6). These endoscopic and histological findings appear to be nonspecific, making it difficult to differentiate between CGD and other forms of colitis, such as Crohn’s disease (12). Since certain patients with CGD initially have GI symptoms without any episode of infection, they can be misdiagnosed with Crohn’s disease. Therefore, these patients might be associated with unexpected invasive infections when they do not receive appropriate prophylactic therapy.

Patient 1 presented with GI symptoms that were strongly suggestive of CGD-associated colitis. Patient 2 did not have GI symptoms but had a perianal lesion, which is sometimes observed in patients with Crohn’s disease. The FCP level, which is considered to reflect the disease status of CGD colitis (13), was elevated in patient 1 but not in patient 2. Intriguingly, Patient 3 had no GI or perianal lesions. Therefore, the presence of the leopard sign may not reflect the clinical disease activity in patients with CGD-associated colitis.

We considered that the “leopard sign” serves as a significant endoscopic marker for CGD and may be a characteristic feature of this condition. Whereas it has been reported in other diseases such as celiac disease (14). The characteristics of the “leopard sign” in CGD differ significantly. In cases of CGD, the dot size is larger, and the appearance is distinct, making it distinguishable from other conditions. Notably, the leopard sign has not been reported in other inflammatory bowel diseases (IBD). This is a significant finding as it often presents challenges in distinguishing between IBD-CGD and other IBD cases. Histopathological findings of the leopard sign show large macrophages with brown granular cytoplasm or pink eosinophilic crystalline cytoplasmic inclusions. The NADPH oxidase complex is crucial for protecting phagocytes from microorganisms, such as bacteria and fungi, and is composed of membrane-bound (gp91phox and p22phox) and cytosolic proteins (p47phox, p67phox, p40phox, and Rac). This complex generates reactive oxygen species, such as hydrogen peroxide and hydroxyl radicals, which are highly toxic to phagocytosed microorganisms (2). In the absence of NADPH oxidase, caused by CGD-related mutations, the bacteria and their residues cannot be cleared, leading to the formation and accumulation of cytoplasmic pigments. Because pigmented macrophages are not associated with acute inflammation in CGD (4), they might be found in patients without acute inflammation, such as patients 2 and 3. In a large cohort of patients with CGD-associated colitis, the presence of the leopard sign has not been described, although pigmented macrophages were observed in 65% of colon biopsies (4). Leopard sign may be a characteristic endoscopic finding primarily in Japanese patients with CGD.

Patient 1 had ameliorated colitis, although colonoscopy was not performed after prednisolone treatment. Although patient 2 responded to prednisolone treatment, the leopard signs did not change after treatment. In patient 3, the leopard sign faded after HCT. The HCT has restored the activity of NADPH oxidase, which resulted in the normalisation of the function of scavenger macrophages and the elimination of pigment accumulation.

Although X-linked CGD accounted for approximately 70% of CGD cases (1, 2), all patients had X-linked CGD caused by a variant in CYBB. Patients with X-linked CGD usually have more severe diseases with earlier presentation than those with autosomal recessive CGD (3). Moreover, it has been reported that the rate of GI involvement is much higher in patients with X-linked CGD than in those with the autosomal recessive form (15). Therefore, the leopard sign may be more frequent and specific in patients with X-linked CGD. Compared to patients 1 and 3, patient 2 had a missense variant at amino acid 182 of the CYBB gene, and the results of DHR123 flow cytometry testing suggested that NADPH oxidase activity was retained (Figure 1). Therefore, patient 2 may have had an older age of onset and may have had milder clinical symptoms (16, 17). However, even in this patient, the leopard sign was observed in the endoscopy. When the leopard sign is observed on endoscopy in the presence of IBD symptoms, physicians should consider CGD and perform DHR123 testing. Patients with CGD exhibiting the leopard sign and lacking GI symptoms likely do not require specific treatment for CGD-associated colitis.

In conclusion, the leopard sign is not always associated with GI symptoms but is a characteristic endoscopic finding of CGD-associated colitis; however, not all patients show this sign. HCT treatment ameliorated the leopard sign, histopathological findings, and GI symptoms. However, the leopard sign does not reflect the severity of CGD-associated colitis. Overall, our study will promote efficient diagnosis and better management of the patients.





Data availability statement

The datasets for this article are not publicly available due to concerns regarding participant/patient anonymity. Requests to access the datasets should be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by The Ethics Committee on Clinical Research of the Sakuragaoka Campus, Kagoshima University. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin. Written informed consent was obtained from the minor(s)’ legal guardian/next of kin for the publication of any potentially identifiable images or data included in this article.





Author contributions

TN and TT wrote the manuscript. TN, TT, AN, JN, TO, TK, and HK collected patient data. MK, ATani, and SKi evaluated the histopathology. ATana, SKa, and KO performed endoscopy. YO and TM provided critical discussions. HK conceptualised the study and edited the manuscript. All authors contributed to the article and approved the submitted version.





Funding

This work was partially supported by a Grant-in-Aid for Scientific Research (C) from the Ministry of Education, Culture, Sports, Science and Technology of Japan (Grant Number #20K08232 to TN).




Acknowledgments

We would like to thank Mrs. Maki Yamazaki and Naomi Terada for performing flow cytometry, and Editage (www.editage.com) for English language editing.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Arnold, DE, and Heimall, JR. A review of chronic granulomatous disease. Adv Ther (2017) 34:2543–57. doi: 10.1007/s12325-017-0636-2

2. Nunoi, H, Nakamura, H, Nishimura, T, and Matsukura, M. Recent topics and advanced therapies in chronic granulomatous disease. Hum Cell (2023) 36:515–27. doi: 10.1007/s13577-022-00846-7

3. Winkelstein, JA, Marino, MC, Johnston, RB Jr., Boyle, J, Curnutte, J, Gallin, JI, et al. Chronic granulomatous disease. Report on a national registry of 368 patients. Med (Baltimore) (2000) 79:155–69. doi: 10.1097/00005792-200005000-00003

4. Alimchandani, M, Lai, JP, Aung, PP, Khangura, S, Kamal, N, Gallin, JI, et al. Gastrointestinal histopathology in chronic granulomatous disease: a study of 87 patients. Am J Surg Pathol (2013) 37:1365–72. doi: 10.1097/PAS.0b013e318297427d

5. Khangura, SK, Kamal, N, Ho, N, Quezado, M, Zhao, X, Marciano, B, et al. Gastrointestinal features of chronic granulomatous disease found during endoscopy. Clin Gastroenterol Hepatol (2016) 14:395–402.e5. doi: 10.1016/j.cgh.2015.10.030

6. Damen, GM, van Krieken, JH, Hoppenreijs, E, van Os, E, Tolboom, JJ, Warris, A, et al. Overlap, common features, and essential differences in pediatric granulomatous inflammatory bowel disease. J Pediatr Gastroenterol Nutr (2010) 51:690–7. doi: 10.1097/MPG.0b013e3181dc0d73

7. Obayashi, N, Arai, K, Nakano, N, Mizukami, T, Kawai, T, Yamamoto, S, et al. Leopard skin-like colonic mucosa: a novel endoscopic finding of chronic granulomatous disease-associated colitis. J Pediatr Gastroenterol Nutr (2016) 62:56–9. doi: 10.1097/MPG.0000000000000905

8. Costenoble, E, Chantrain, CF, Bletard, N, Colinet, S, and Bauraind, O. Colonoscopic “leopard sign” in chronic granulomatous disease. Arch Dis Child (2020) 105:874. doi: 10.1136/archdischild-2019-316856

9. Vowells, SJ, Sekhsaria, S, Malech, HL, and Shalit, M. Fleisher TA.Flow cytometric analysis of the granulocyte respiratory burst: a comparison study of fluorescent probes. J Immunol Methods (1995) 178:89–97. doi: 10.1016/0022-1759(94)00247-t

10. Klein, OR, Chen, AR, Gamper, C, Loeb, D, Zambidis, E, Llosa, N, et al. Alternative-donor hematopoietic stem cell transplantation with post-transplantation cyclophosphamide for nonmalignant disorders. Biol Blood Marrow Transplant (2016) 22:895–901. doi: 10.1016/j.bbmt.2016.02.001

11. Osumi, T, Tomizawa, D, Kawai, T, Sako, M, Inoue, E, Takimoto, T, et al. A prospective study of allogeneic transplantation from unrelated donors for chronic granulomatous disease with target busulfan-based reduced-intensity conditioning. Bone Marrow Transplant (2019) 54:168–72. doi: 10.1038/s41409-018-0271-9

12. Peixoto, A, Coelho, R, Maia, T, Sarmento, A, Magro, F, and Macedo, G. Chronic granulomatous disease mimicking colonic Crohn’s disease successfully treated with infliximab. ACG Case Rep J (2017) 4:e46. doi: 10.14309/crj.2017.46

13. Lowe, DM, Smith, PJ, Moreira, F, Workman, S, Braggins, H, Koukias, N, et al. Chronic granulomatous disorder-associated colitis can be accurately evaluated with MRI scans and fecal calprotectin level. J Clin Immunol (2019) 39:494–504. doi: 10.1007/s10875-019-00651-2

14. Tchekmedyian, AJ, Coronel, E, and Czul, F. “Leopard skin sign”: the use of narrow-band imaging with magnification endoscopy in celiac disease. Rev Gastroenterol Peru (2014) 34:321–4. doi: 10.47892/rgp.2014.344.146

15. Chiriaco, M, Salfa, I, Di Matteo, G, Rossi, P, and Finocchi, A. Chronic granulomatous disease: clinical, molecular, and therapeutic aspects. Pediatr Allergy Immunol (2016) 27:242–53. doi: 10.1111/pai.12527

16. Köker, MY, Camcıoğlu, Y, van Leeuwen, K, Kılıç, SŞ, Barlan, I, Yılmaz, M, et al. Clinical, functional, and genetic characterization of chronic granulomatous disease in 89 Turkish patients. J Allergy Clin Immunol (2013) 132:1156–1163.e5. doi: 10.1016/j.jaci.2013.05.039

17. Kuhns, DB, Alvord, WG, Heller, T, Feld, JJ, Pike, KM, Marciano, BE, et al. Residual NADPH oxidase and survival in chronic granulomatous disease. N Engl J Med (2010) 363:2600–10. doi: 10.1056/NEJMoa1007097




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Nishikawa, Tomoda, Nakamura, Nagahama, Tanaka, Kanmura, Kirishima, Tanimoto, Okano, Kamiya, Okamoto, Kirimura, Morio, Okamoto and Kanegane. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu.2023.1208590_cover.jpg
& frontiers | Frontiers in Immunology

Case Report: The leopard sign as a
potential characteristic of chronic
granulomatous disease-associated colitis,
unrelated to colitis severity





OEBPS/Images/fimmu-14-1208590-g003.jpg
Patient 3

ot
w@sm’g






OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case Report: The leopard sign as a potential characteristic of chronic granulomatous disease-associated colitis, unrelated to colitis severity

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Case description

        

          		

            2.1 Endoscopic findings

          



          		

            2.2 Histopathological findings

          



          		

            2.3 Patient follow-up details

          



        



        



        		

          3 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-14-1208590-g001.jpg
DHR123

Control Patient 1

100 100
@ ']
3 80 3 80
= =
(<] o
£ e DHR123 5 © DHR123+
2 99.1 g 0.25
= 40 =z 40 S —
5 20 5 20
13 0
! 102 100 10t 10 10t 100 100 10t 10°
FITC-A :: DHR123 FITC-A :: DHR123

Sample Name Subset Name | Count | | Sample Name Subset Name |Count
J|DHR123 Ct-_002fcs $514 | [J|DHR123_2021M05102-_004.fcs [Gra
O[OHR123_Ct+_001 fcs 9525 | [[DHR123_2021M05102+_003.fcs [Gra

Normalized To Mode

Sample
C|DHR123_2016SA5106 -_004.fcs

100

80

€0

40

20

Patient 2

10

1

DHR123+
29.8
102 100 10t
FITC-A :: DHR123

10

S

Normalized To Mode

100

Patient 3

DHR-123+
0.24
—_—

100 101 102 103 104

FITC-A :: DHR-123 FITC-A

C|DHR123_2016SA5106 +_003 fcs

Subset Name|Count

Sample Name Subset Name  |[Count
J|DHR-123_2015MYQ02-.fcs |FSC-A, SSC-A subset
| DHR-123_2015MY002+ fcs |FSC

SSC-A subset | 901





OEBPS/Images/fimmu-14-1208590-g002.jpg
Patient 1

Patient 3

[
Patient 2 after PSL treatment Patient 3 after HCT






OEBPS/Images/table1.jpg
Patient 1 Patient 2 EET
Age at diagnosis
1 4
of CGD Y 8y =
Family history No No Yes (cousin)
t
:Z‘;’i:gi:]sis Lymphadenitis Perianal abscess = Lymphadenitis
CYBB mutation W337* 1182F T3411
Growth failure Present Present None
Pisulilic TMP/ TMP/ TMP/SMX,
PRES SMX, SMX, itraconazole,
treatment . : :
itraconazole itraconazole voriconazole
Sympt t th
AR Diarrhoea Anal fistula None
time of colonoscopy
FCP level at the
1,830 79 N.D.
time of colonoscopy mefkg me/kg
Age at endoscopy l1y3m 6y 4y
Treatment for colitis ~ Prednisolone Prednisolone None
HCT No No Yes
Response . . .
Remission Remission Remission

to treatment

M, months; Y, years; CGD, chronic granulomatous disease; TMP/SMX, trimethoprim-
sulfamethoxazole; FCP, faecal calprotectin; N.D., no date; HCT, haematopoietic

cell transplantation,





