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Chronic Granulomatous Disease in a Boy Who 
Presented With Dactilitis Caused by Serratia 
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ABSTRACT
Chronic granulomatous disease (CGD) is a heterogenous genetic primary immune deficiency disorder, characterized by life-
threatening infections and granulomas secondary to increased inflammatory responses. Most infections involve the lungs, 
skin, lymph nodes, and liver. Wedescribe a child diagnosed with CGD and the p67phox mutation presenting with Serratia 
marcescens arthritis without osteomyelitis in the newborn period.

Keywords: Chronic granulomatous disease, dactilitis, Serratia marcescens

Erciyes Med J 2018; 40(2): 95-8 • DOI: 10.5152/etd.2018.0102

INTRODUCTION

Chronic granulomatous disease (CGD) is a heterogenous genetic primary immune deficiency disorder originating 
from the defects in nicotinamide adenine dinucleotide phosphate (NADPH) oxidase system, and characterized by 
life-threatening infections, and granulomas secondary to increased inflammatory responses (1). 

CGD is caused by the mutations in four different genes involved in the NADPH oxidase system (i.e., gp91phox, 
p22phox, p47phox, and p67phox). CGD inherited X-linked or autosomal recessive. Most patients (65%) have 
gp91phox mutation with X-linked recessive inheritance in Western countries, while in the region with high rate of 
consanguinity, such as Turkey, Iran and Israel, autosomal recessive (AR) form of disease is prevalent (2). 

A mutation in the CYBB gene, located in X chromosome, encoding the membrane-dependent gp91-phox 
protein(cytochrome b558)causes X-linked CGD phenotype in males. The cases of AR CGD results from genetic 
defects in NCF1, NCF2, NCF4, or CYBA genes encoding p47phox, p67phox, p40phox, or p22phox, respec-
tively, three regulatory proteins associated with each other, and a smaller subunit of membrane protein (p22phox) 
associated with gp91phox (1, 2).

Most infections involve the lungs, skin, lymph nodes, and liver. The diagnosis is based on medical history, clinical 
signs, and neutrophil function test demonstrating the absence of respiratory burst, and it is confirmed by genotyp-
ing (1-3). 

Currently, main therapeutic measures include antibiotics and antifungal prophylaxis, interferon-gamma prophy-
laxis, treatment of acute infectious and inflammatory complications, hematopoietic stem cell transplantation, and 
the gene therapy (3). 

In addition to infections, patients with CGD may also suffer complications resulting from increased inflammation 
and auto-immunity (4). 

In this case report, a, AR-CGD patient with a mutation in NCF2gene resulting in p67phox defect and present-
ing with arthritis in newborn period is described. Written informed consent was obtained from the parents of the 
patient.

CASE REPORT

Twenty-four-days-old male infant was referred to the pediatric rheumatology unit with swelling in the left-hand 
2ndfinger with a potential diagnosis of inflammatory arthritis. The laboratory work-up did not suggest any rheu-
matologic conditions. The patient was followed up without treatment for approximately 1week, and a consultation 
from the department of immunology due to worsening of the swelling in the finger was requested after 1week. 
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The patient was initially examined at our immunology unit at 30 
days of age with swelling in the left hand (Figure 1a). His medical 
history showed that the patient was born to a 29-year-old mother 
at 39 weeks of gestation with a birth weight of 3350 g. He was 
the second child of the family, with no prenatal or postnatal health 

problems. He was born to a cross-cousin marriage. An uncle had 
died due to acute lymphoblastic leukemia; apart from this, his im-
munological history was unremarkable. The umbilical cord had 
fallen off at the 7th day. Physical examination showed anthropo-
metric measurements consistent with age. The liver was palpable 
1-2 cm under the inferior costal margin, with no splenomegaly or 
lymphadenopathy. The patient had marked swelling, redness, and 
tenderness in the middle phalanx of the left index finger (Figure 
1b).The swelling had first started at 24 days of life when a consul-
tation from the rheumatology department was requested. Subse-
quent anti-nuclear antibody and anti-ds DNA tests were negative, 
suggesting that a rheumatologic diagnosis was unlikely. Thus, a 
consultation was requested from our department. In this patient 
with suspected inflammatory arthritis in the index finger, the fol-
lowing blood tests were performed suspecting immune deficiency: 
white blood cells: 31580/mm3; hemoglobin: 11.1 gr/dl; platelets: 
642000/mm3; absolute neutrophil count: 22290/mm3; absolute 
lymphocyte count: 4410/mm3; erythrocyte sedimentation rate: 45 
mm/h; C-reactive protein: 130 mg/dl; normal biochemistry, se-
rum IgG: 795 md/dl; IgM: 126 md/dl; IgA: 5.81 md/dl; IgE: 18.5 
IU/l. Lymphocyte subtyping was as follows: CD3+: 53.7% (51-79), 
CD4+: 44% (31-54), CD8+: 14.9% (10-31), CD19+: 9.6% (14-44), 
and CD16+56+: 30.1% (5-23). CD11-CD18 was normal (Table 
1). A dhydrorhodamine test was performed with a low stimulation 
index (3.5%), establishing a diagnosis of chronic granulomatous 
disease. Blood sampling was performed for genetic analysis. Also, 
intra-articular puncture was made to ascertain whether the arthri-
tis associated with chronic granulomatous disorder was of autoim-
mune or infectious origin. Microscopic examination and the Gram 
staining of the sample showed no microorganism, but abundance 
of polymorphonuclear leukocytes were seen. The patient was ad-
mitted for intravenous treatment based on a diagnosis of infectious 
monoarthritis. During his follow up, abscess formation occurred in 
the arthritic region (Figure 1c).Abscess was drained, and the micro-
biological culture of the abscess material resulted in the growth of 
Serratia marcescens. No osteomyelitis was detected in bone scin-
tigraphy. Following 14 days of intravenous therapy with meropen-
em and amikacin, the abscess was completely resolved (Figure 1d).

The genetic analysis showed a homozygote known nonsense muta-
tion c.229C>T caused p. [Arg77X] stop codon in p67phox pro-
tein, and this is a prevalent mutation in the Middle Anatolia region. 
Anti-microbial prophylaxis (trimethoprim-sulfamethoxazole, fluco-
nazole, interferon-gamma) and donor screening for bone marrow 
transplantation were initiated.

DISCUSSION

As a result of inability to kill intra-cellular microorganisms, patients 
with CGD are particularly predisposed to infections with catalase-
positive Staphylococcus aureus, Klebsiella pneumoniae, Sal-
monella spp., Serratia spp., Burkholderia cepaci, Aspergillus, 
Candida, and Nocardia (5). 

Oral prophylactic antibiotics (TMP-SMZ, cephalosporins, quino-
lones) and antifungal agents (itraconazole) have resulted in a signifi-
cant improvement in the course of CGD, with efficacy in reducing 
the number and frequency of infectious episodes (6). In recent years, 
studies examining the long-term outcomes in these patients have 
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Table 1. Hemogram-immunoglobulins-lymphocyte subgroups

	 WBC	 Hb	 Plt	 ANC	 ALC 
Hemogram	 [mm3]	 [gr/dL]	 [mm3]	 [mm3]	 [mm3]

	 31.580	 11.1	 642.000	 22290	 4410

	 IgG	 IgM	 IgA	 IgE 
Immunglobulins	 [mg/dL]	 [mg/dL]	 [mg/dL]	 [IU/l]

	 795	 126	 5.81	 18.5 
	 [633-1466]	 [22-87]	 [11-14]

Lymphocyte 	 CD3	 CD4	 CD8	 CD19	 NK 
Subgroups	  [%]	 [%]	 [%]	 [%]	 [%]

	 53.7	 44	 14.9	 9.6	 30.1 
	 [51-79]	 [31-54]	 [10-31]	 [14-44]	 [5-23]

WBC: white blood cell, Hg: hemoglobin, Plt: platelet, ANC: absolute 
neutrophil count, ALC: absolute lymphocyte count

Figure 1. a-d. (a) The patient presenting with swelling in the 
left index finger. (b) Arthritis in the left index finger. (c) Abscess 
formation in the left index finger. (d) Recovering after treatment.
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reported lower mortality rates, that is between 13% and 19.2%, 
as compared to previous studies (7). Consistent with the published 
literature, prophylaxis with antibacterial and antifungal prophylaxis 
resulted in a significant clinical improvement in our patient. 

Published data suggest a higher incidence of X-linked CGD with 
an earlier onset and worse clinical course, although the reported 
figures for the autosomal-recessive form in our country are much 
higher (82%). Due to the difference in inheritance patterns, the 
autosomal-recessive form (p47phox defect) generally tends to have 
a delayed onset of clinical symptoms as a result of residual NADPH 
oxidase activity, and is expected to result in a milder clinical course, 
and longer life expectancy (2, 8). 

In patients with CGD, in addition to infections and granuloma for-
mation, autoimmune diseases have alsobeen reported to occur (in 
approximately 10%) rarely, including systemic lupus erythematosus, 
antiphospholipid syndrome, autoimmune thrombocytopenia, rheuma-
toid arthritis, IgA nephropathy, sarcoidosis, and celiac disease (9-11). 
Conditions such as pericardial effusion or pericarditis that require for 
prompt identification and treatment for increased survival have also 
been reported in CGD patients (12, 13). Although juvenile idiopathic 
arthritis frequently coexists with immune deficiencies, its co-occurrence 
with CGD is uncommon. However, patients with CGD in association 
with juvenile idiopathic arthritis have also been reported (14, 15). 

Corticosteroids and immunosuppressive agents (azathioprine, 
methotrexate, anti-TNF blockers) may be effective in controlling 
the autoimmune symptoms (4). 

Several mechanisms have been proposed to explain the co-occur-
rence of autoimmune conditions and CGD. In such cases, the in-
crease in inflammation was explained on the basis of delayed apop-
tosis of neutrophils, and a reduced secretion of anti-inflammatory 
cytokines have also been found (16). 

In CGD, in addition to increased occurrence of infections and gran-
ulomas, autoimmune conditions may also occur, although rarely. 
Since autoimmune related symptoms may comprise the first mani-
festation of the disease, CGD should be considered in the differ-
ential diagnosis. Exclusion of possible infections and regular use 
of anti-inflammatory medications may help achieve symptomatic 
control (13). Initially, arthritis due to autoimmune conditions was 
considered, although subsequent tests ruled them out. 

From a clinical viewpoint, the lungs, skin, lymph nodes, and liver 
represent the most common sites of infection in CGD (3). Typi-
cal infections include purulent bacterial pneumonia, sinusitis, liver 
abscess, or necrotizing fungal infections in deep tissues or bone 
(17). In the study by Köker et al. (2) involving 89 patients, the most 
frequent type of infections were pneumonia and lymphadenitis, 
with no patients presenting with arthritis. Also, there was one case 
report for a 3-month-old patient with metacarpal osteomyelitis due 
to Serratia marcescens, and another newborn patient with osteo-
myelitis; however, both of these cases presented with osteomyelitis 
without arthritis (18). Similar to the patients described above, our 
patient presented with signs of the disease during the newborn 
or early infancy period, although the disease first manifested itself 
with arthritis without osteomyelitis. Therefore, to our knowledge, 
this is the first reported patient clinically presenting with arthritis.

Neonatal-onset multisystem inflammatory disease (NOMID) should 
be considered in the differential diagnosis. NOMID has been de-
scribed as the most severe form and also one of the most severe 
monogenic autoinflammatory diseases. It has more chronic and 
persistent course. Patients display ongoing fever, continuous rash, 
optic disc edema, uveitis, abnormal bony overgrowth of the knees, 
and a variety of central nervous system manifestations (19). These 
findings were not observed in our case.

CONCLUSION

Chronic granulomatous disease (CGD) is an immune deficiency 
condition that may present with variable systemic signs and symp-
toms, characterized by recurrent infections. With the case report, 
our goal was to point out that CGD should be kept in mind in the 
differential diagnosis of rheumatic monoarthritis in the newborn 
period.
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