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Abstract: Our experience in the treatment of a 4-year-old boy with cyclic neutropenia who 

was admitted for urgent appendectomy is described. The postoperative course was uneventful 

with high daily doses of granulocyte colony-stimulating factor and antimicrobial therapy. The 

purpose of this report is to highlight the importance of immediate appendectomy in neutropenic 

patients, wherein low absolute neutrophil count should not be considered as a contraindication 

for urgent surgical procedure.
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Introduction
Cyclic neutropenia is a rare hereditary disorder with an estimated incidence of 

0.5–1 case per million population. The disorder is characterized by episodes of pro-

found neutropenia with a typical cycle length of 21 days. The most common infections 

encountered during neutropenic nadir are pharyngitis, gingivitis, and periodontitis. 

More serious complications can occasionally occur including pneumonia, mastoiditis, 

and bacterial cutaneous and subcutaneous infections.1 Infections that require opera-

tive procedure are of particular concern due to the increased risk of potentially lethal 

complications. As appendicitis is the most common cause of acute abdomen in chil-

dren, it may, although rarely, occur in patients with cyclic neutropenia. It is extremely 

delicate for the surgeon to decide on the operative management, in particular on the 

timing of the operation considering the low absolute neutrophil count (ANC). Profound 

neutropenia implies a risk for the patient in case of surgery as well as in case of a 

delay in operative procedure.

Case report
A 4-year-old boy suffering from cyclic neutropenia was admitted to the Department 

of Pediatric Surgery, Clinical Hospital Centre Rijeka, with a 24-hour history of high 

fever and right lower abdominal pain suspicious of acute appendicitis. The patient’s 

medical history revealed that the cyclic neutropenia may be caused by the neutro-

phil elastase gene (ELA2) mutation, which additionally puts him in the category of 

patients who are at increased risk of severe infectious complications. The boy was 

regularly treated with granulocyte colony-stimulating factor (G-CSF), initially at a 

dose of 3 μg/kg but required gradual dose increase to 15 μg/kg to obtain therapeutic 

response. In the past 2 years, he experienced ANC nadir to 0 for every 3 months 

and also a lack of response to G-CSF. These episodes were accompanied by high 

fever with tonsillopharyngitis, aphthous stomatitis, and pneumonia, mostly requiring 

hospitalization.
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In the morning of the day of surgery, his ANC was 0, 

and G-CSF at a dose of 15 μg/kg (300 μg) subcutaneously 

was prescribed; the same afternoon, the patient’s general 

condition improved, ANC was 196, and C-reactive protein 

was elevated (92.9 mg/L). As abdominal pain persisted, the 

pediatrician referred him to the surgeon.

Upon admission in the evening, the child was febrile with 

overt signs of acute abdomen, and ANC was 135. After con-

sultation of a pediatric hematologist, another G-CSF at a dose 

of 15 μg/kg was administered, and urgent appendectomy was 

performed. Histopathology findings confirmed phlegmonous 

suppurative appendicitis (Figure 1).

Postoperatively, the patient received parenteral antibac-

terial and antifungal therapy with daily ANC determination 

and G-CSF administration. ANC values were declining on 

the first four postoperative days and started rising on post-

operative day 5. On postoperative day 7, ANC increased 

significantly (Table 1). G-CSF therapy was discontinued in 

consultation with hematologist. The patient was discharged 

in a good general condition on postoperative day 8. Informed 

consent was obtained from mother.

Discussion
Cyclic neutropenia is a rare, autosomal dominantly inherited 

disorder with variable presentation.2 It is characterized by 

periodic neutropenia that recurs every 14–35 days, although 

over 90% of patients exhibit a typical cycle length of 21 days.1 

In most patients, neutrophil counts oscillate between mild and 

severe neutropenia, with ANC nadir of 100/μL for 3–6 days 

in each cycle. The duration of neutropenia may vary among 

patients but is usually consistent in each patient.

The disorder is caused by mutations in the gene for neu-

trophil elastase (ELA2 or ELANE) on chromosome 19p13.3.3 

Genetic diagnosis is positive in 90%–100% of patients.4 

Clinical manifestations usually begin during the 1st year  

and can persist for many years but tend to decrease with 

age, together with the cycling. There is a wide spectrum 

of disease severity, ranging from an asymptomatic disease 

to the life-threatening sepsis.5 The severity of infections 

tends to parallel the neutropenic nadir.1 The commonest 

infections are pharyngitis, gingivitis, and stomatitis, which 

demand medical attention and sometimes hospitalization. 

More serious bacterial infections include pneumonia, 

mastoiditis, cellulitis, and intestinal perforation with peri-

tonitis, often complicated by clostridial sepsis.6 Infectious 

deaths have been reported in 10% of patients.1 Conditions 

requiring operative procedure pose additional problems in 

these patients due to the potentially severe surgical com-

plications. One such condition is acute abdomen, and here 

are literature data on deaths of patients in the neutropenic 

phase of the cycle following acute disease accompanied 

by abdominal pain.5 Although appendicitis is the most 

common cause of acute abdomen, it is important to know 

that other conditions can present with clinical manifesta-

tions of acute abdomen but do not require surgery. These 

conditions include but are not limited to streptococcal 

pharyngitis, pneumonia, mesenteric adenitis, constipation, 

Crohn’s disease, and neutropenic enterocolitis in severely 

myelosuppressed patients. Taking all these in consideration, 

Figure 1 Diffuse acute appendicitis with the intraluminal leukocytes (A), ulceration and infiltration of leukocytes in the mucosa (B), and fibrinopurulent exudate on the 
surface (C).

Table 1 absolute neutrophil count and dose of granulocyte 
colony-stimulating factor during hospitalization

Time ANC G-CSF (15 µg/kg s.c.)

Day 0 (admission)
Morning 0 300 μg
afternoon 196 –
evening – appendectomy 135 300 μg

postoperative day
1 162 300 μg
2 60 300 μg
3 64 300 μg
4 74 300 μg
5 249 300 μg
6 546 300 μg
7 5,236 –
8 3,960 –

Abbreviations: aNC, absolute neutrophil count; G-CsF, granulocyte colony-
stimulating factor; s.c., subcutaneously.
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it becomes evident that differential diagnosis and surgeon’s 

experience are crucial.

Recombinant G-CSF has been very efficacious in rais-

ing neutrophil count, preventing infections, and alleviat-

ing infectious complications.1 Because of the rarity and 

heterogeneity of the disorder, there are no universally 

accepted guidelines regarding the dose and duration of 

G-CSF treatment. Most hematologists recommend main-

taining ANC .500/μL. The majority of patients responds 

to G-CSF doses in the range of 2–3 μg/kg, administered 

subcutaneously either daily or on alternate days.4 Some 

patients require higher G-CSF doses to maintain the desired 

peripheral blood neutrophil count. Our patient had a history 

of cyclic neutropenia and regular administration of G-CSF 

that reduced the extent of neutropenia and accompanying 

infections. He was presented in emergency setting, with 

acute abdomen due to phlegmonous appendicitis and in 

profound neutropenic phase. The optimal treatment strategy 

for this condition has not been established. To our knowl-

edge, there are only two published cases,7,8 and most reports 

are for neutropenic patients with malignant diseases. One 

approach is nonoperative management with an initial course 

of intravenous antibiotics (third-generation cephalosporin, 

amikacin, and metronidazole) and G-CSF administration 

with ANC rising to .500. Conservative therapy can be asso-

ciated with longer hospital stays and recurrent appendicitis 

or perforation. Early appendectomy involves considerable 

risk of infectious complications, and the decision to oper-

ate can be exceedingly difficult. Surgical management of 

our patient, in addition to the administration of G-CSF and 

intravenous antimicrobial therapy, resulted in complete and 

rapid postoperative recovery.

Surgery is acceptable as first-line treatment in such 

cases.

Conclusion
The reported case clearly emphasizes that low neutro-

phil count in a child with cyclic neutropenia and acute 

appendicitis should not be considered a contraindication for 

urgent appendectomy.
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