Editing Test — Clinical Science

Editor instructions

American English spelling.

Summaries for Case reports should be structured with the headings Background, Case presentation, and Conclusion, and should be less than 125 words.

We sometimes edit partial manuscripts. There is no need to comment on omitted sections of the manuscript. Any “missing” section headings can be assumed to be in the omitted text.

Case report
Case
 of granulomatous disease with a rare etiology 

Summary

Background: Chronic granulomatous disease (CGD) is an inherited disorder of phagocytic cells, which involves a deficiency in the generation of active microbicidal oxygen species that kill certain types of fungi and bacteria. Consequently, repeated life-threatening bacterial and fungal infections eventually lead to the formation of a tissue granuloma. 
Case presentation: A 20 year-old Japanese male presented with X-linked chronic granulomatous (⌂CGD
), which initially appeared to be sarcoidosis. The diagnosis of CGD
 was verified after the patient developed pneumonia associated with Mycobacterium tuberculosis infection, and he was subsequently treated with corticosteroids. 
Conclusion: CGD should be given special attention in patients of all ages, in particular, in atypical cases or in those with recurring infection. In addition, the existence of milder CGD phenotypes are now being recognized.

Background

Chronic granulomatous disease (CGD) is a genetic disorder of phagocytic cells, which affects the respiratory burst necessary to kill specific types of bacteria and fungi. In addition to persistent formation of tissue granulomas, this phagocytic insufficiency leads to recurrent, and potentially deadly, bacterial and fungal infections. Several reports from the 1950s have described a complex comprised of recurrent corruptions
, including dropsy, hypergammaglobulinemia, biliousness, and lymphadenopathy. 
Almost all cases 
are detected in boys less than 5 years old, and > 90% of patients die before the age of 10 [1]. A diagnosis of CGD is typically made based on the presence of NAPDH oxidase system mutations, and a history of unusual, recurring, or persistent infections, with almost all of them detected before the age of 16. Milder phenotypes have also been identified since the discovery of this defect
, and often have unusual presentations, which can result in delayed symptoms and diagnosis, sometimes even until adulthood 2-3. 
Case presentation
In the current case, a 21
-year-old Japanese university student with a past history of lymphadenopathy was referred to our institute
 as a result of weight loss, fever, and hepatosplenomegaly. A right inguinal lymph node biopsy 2 years prior showed unusual histology, and possibly reactive or low-grade lymphoma. The patient was followed closely, and a second lymph node biopsy was performed 1 year later for persistent left inguinal and right cervical lympho-adenopathy. Again, the histology was unusual, with granulomatous lymphadenitis that appeared to be reactive, and either secondary to infection or due to sarcoids
; hepatosplenomegaly, pancytopenia, and abnormal liver function were also noted at this time. Prior to his referral, a liver biopsy was performed, and lymphoid proliferation, abnormal morphology, and several non-caseating epithelioid granulomas were detected.
The patient had normal respiratory and cardiovascular examinations, but low-grade pyrexia of 37.3℃, pallor, and cervical lymphadenopathy. Abdominal examination found a large hepatosplenomegaly with no ascites. Chest and abdomen computer tomography (CT) showed an enlarged liver and spleen, accompanied by para-aortic and mediastinal lymphadenopathy suggestive of lymphoma. Since the diffusion capacity is often poorer in sarcoid patients compared with healthy patients, the patient underwent a pulmanory function test, and the results indicated a decreased diffusion capacity. Liver function and full blood count findings were abnormal (Tables 1 and 2), and serum angiotensin converting enzyme (ACE) was increased to 90 U/L (normal range, 9–50 U/L). Autoimmune, liver, and virology screening tests were performed, and were all normal
. The patient was subsequently diagnosed with sarcoidosis, and started on steroid treatment (prednisolone, 30 mL daily). Less than 3 days after the initiation of treatment, his fever and splenomegaly resolved, and his liver function improved. He was later discharged, and prescribed 30 mg prednisolone. During the following 19 months, the patient remained clinically well and his liver function continued to improve. However, the severity of pancytopenia was increased, despite the fact that a bone marrow biopsy showed that hemopoiesis was normal, with only a limited number of non-caseating granulomas. We considered the pancytopenia to be due to hypersplenism, and we ultimately decided to perform splenectomy.
During hospitalization for splenectomy, the patient presented with cough, pyrexia, and tachycardia. A chest roentgen examination allowed visualization of right basal consolidation with left basal changes. The patient continued to have symptoms, such as night sweats, cough, and fever up to 41℃, and was noted to be hypoxic, despite a 2-week course of treatment. Extensively consolidated mediastinal lymphadenopathy was found on CT of the trunk, while non-specific inflammation was observed in the lung biopsy. Furthermore, Mycobacterium tuberculosis, belonging to the Mycobacterium tuberculosis complex (Mtc), was found growing in the microbiological culture of the biopsy specimen, and was subsequently verified in the broncho-alveolar lavage. Since this organism is rare, histological staining was performed to examine the possibility of CGD.
[DETAILS OMITTED FOR TEST PURPOSES]
In Japan, prophylactic antibiotics and antifungals are the gold standard treatment
, and the patient was started on preventative itraconazole and cotrimoxazole. He made a good clinical recovery, and was discharged 6 days later. The steroid dose was gradually reduced, and splenomegaly improved, with the spleen decreasing in size to 17 cm 
from day 1 to day 6
. His hemoglobin levels and platelet counts returned to normal; however, his lymphs 
remained low, which may indicate that the spleen was still enlarged. The patient was well at the 1 and a half year follow-up
.
Conclusion
Production of reactive oxygen metabolites is important to eliminate pathogens, including Aspergillus, S. aureus and components of the Mtc. In the last 20 years in Japan, members of the Mtc have become increasingly important in the context of opportunistic disease in humans. Clinical studies have focused on lung infections with Mycobacterium bovis and Mycobacterium tuberculosis in patients with cystic fibrosis, which accounts for the majority of opportunistic infections in Japan [5]. In addition to cystic fibrosis patients, CGD patients are also susceptible to opportunistic infections. Normally, neutrophilic granulocytes kill pathogens via non-oxidative mechanisms
; however, Mtc bacteria are different, in that they are “resistant” to neutrophil attack, which leaves CGD patients susceptible to infection. Indeed, in CGD patients, Mtc septicemia and pneumonia are often life threatening [6]. Since opportunistic infections with members of the Mtc are rare in healthy patients, there should be a prompt investigation of the immuno-deficiency if infection is identified. 

[MID-SECTION OF CONCLUSION OMITTED FOR TEST PURPOSES]

The current patient had no infections and was doing well until he became immunosuppressed as a result of prednisolone (Solupred, 5 mg; Aventis; New York, US) administration in the absence of antibiotics, which, following treatment with corticosteroids, allowed growth of M. tuberculosis. 
These patients 
could have more severe disease as a result of treatment with corticosteroids, and some studies, including those in Japan, have shown fatal consequences from corticosteroid treatment in patients with undiagnosed CGD [16-17].

With a background of granulomatous disease and unusual infections, the current case highlights the importance of maintaining vigilance in the diagnosis of immune deficiency. Granulomas are common in numerous immunodeficiencies, including severe combined immuno-deficiencies, Wiskott-Aldrich syndrome, ataxic telangiectasia, and common variable immunodeficiency [18
]. It is important to diagnose CGD early, and in some cases refer families to genetic counselling; therefore, clinics in Japan should consider testing for immunodeficiency when they observe suspicious symptoms or recurring or atypical infections in patients of any age.
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