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Febrile neutropenia is common in children with leukemia. Mucous membrane and skin are most
common portals of entry for microorganisms in these patients. The aim of the present study was to find the
prevalence of mucocutaneous findings in febrile neutropenic leukemic children. The authors prospectively
examined children with fever with neutropenia in acute leukemia, aged 1-15 years, who were admitted to the
Department of Pediatrics, King Chulalongkorn Memorial Hospital, between September 2000 and August
2001.

During the study period, 46 children had 116 admissions, 51 of which were due to febrile neutropenia.
Their cancer diagnoses were ALL (76%) and ANLL (24%). The prevalence of mucocutaneous findings was
86% (61% were from infections, 22% from mucositis and 4% from chemical phlebitis). Other detected sites of
infection were lower respiratory tract (36%), urinary tract (32%), upper respiratory tract (11%), septicemia
(11%) and unidentified (35%). Thirty-four percent of the patients had more than one site of infection. Gram-
negative septicemia was the most common infection (15cases/71%) followed by gram positive (4cases/19%)
and candida (2cases/10%). The prevalence of infection was found in severe neutropenia (absolute neutrophil
count, ANC less than 500 cell/cu mm), moderate neutropenia (ANC, 500-1000 cell/cu mm) and mild neutropenia
(ANC, 1001-1500 cell/cu mm) was 72%, 9% and 5%, respectively. Infection in patients in the severe neutro-
penia group was significantly more common than in moderate mild neutropenia groups (p < 0.01). Seven
patients (15%) died, all of them had severe and prolonged neutropenia, for more than 7 days. Daily physical
examination of skin and mucous membrane are suggested for proper and prompt diagnosis and treatment of
febrile neutropenic children with acute leukemia to reduce mortality and morbidity in these patients. A
Guideline for the use of antimicrobial agents in neutropenic patients with acute leukemia is proposed.

In conclusion, infection was commonly found in severe neutropenia. Mucocutaneous infection was
the most common site of infection in febrile neutropenia in children with leukemia.
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Leukemia is the most common childhood
cancer, about one-third of pediatric malignancies(1).
Febrile neutropenia which commonly occurs in leu-
kemia may be due to chemotherapy, radiation or the
disease itself.

Neutropenia is the major risk factor of serious
infections in cancer patients who are receiving chemo-

therapy(1). Fever in neutropenic patients requires
immediate diagnostic and therapeutic interventions.
Although uncommon, neutropenia patients can
have a serious infection in the absence of fever(2,3).
Identification of the source of infection and proper
antibiotic therapy are essential steps to decrease
mortality and morbidity. Patients with defined sites of
infection also appear to benefit from continued broad-
spectrum therapy or prolonged neutropenia. Mucosa
and skin are common sites of infection in febrile
neutropenic patients(3). Mucocutaneous findings in
febrile neutro-penic children with leukemia may occur
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from adverse effects of chemotherapeutic drugs,
infection resulting from immunosuppression, paraneo-
plastic syndromes, graft-versus-host disease (GVHD),
nutritional deficiency and radiation reactions(4).
Mucosal damage allows invasion of opportunistic
organisms(5).

The purpose of the present study was to
determine the mucocutaneous findings in febrile
neutropenia in acute lymphoblastic leukemic patients
that can be a source of infection. The authors excluded
side effects of chemotherapeutic agents that are not
portals of entry of microbial agents such as alopecia
or hyperpigmentation.

Material and Method
All consecutive leukemic patients who had

fever and neutropemia, admitted to the Department of
Pediatrics, King Chulalongkorn Memorial Hospital
between September 2000 and August 2001, were pro-
spectively recruited. Neutropenia was defined as
absolute neutrophil count (ANC) of less than 1500
cell/cu mm and categorized into three gradations:
mild (ANC 1001-1500 cell/cu mm), moderate (ANC 500-
1000) cell/cu mm) and severe (ANC less than 500 cell/
cu mm). Fever was defined as a single oral tempera-
ture > 38.3oC or a temperature of > 38.0oC more than
1 hour(5).

Complete physical examination was done
including oral and perianal area to find the source of
infection. Complete blood count, urine analysis and
hemoculture were done in every patient. KOH and
swab culture were done at all mouth lesions. Tzanck
smear and culture for HSV were done in suspected
cases of HSV infection. Aspiration and swab culture
were performed for gram staining and cultures in
suspected cases of skin infection. Other investiga-
tions and/or cultures were done according to clinical
suspicion of infection.

Results
There were 46 patients with 51 episodes of

fever and neutropenia from a total of 116 admissions.
Thirty-five patients (76%) had acute lymphoblastic
leukemia and 11 patients (24%) had acute non lympho-
blastic leukemia. The mean patients age was 9.2 years
(ranged, 1-15 years) and the male: female ratio was
1.04:1.

The prevalence of mucocutaneous findings
in febrile neutropenic children with acute luekemia
was 86%, (61% of which were from infection, 22%
from mucositis, and 4% from chemical phlebitis). Four
patients had more than one mucocutaneous mani-
festation. The prevalence of infection was found in
severe neutropenia (absolute neutrophil count, ANC
less than 500 cell/cu mm), moderate neutropenia
(ANC, 500-1000 cell/cu mm) and mild neutropenia
(ANC, 1001-1500 cell/cu mm) was 72%, 9% and 5%,
respectively. Infection in the patients in the severe
neutropenia group was significantly more common
than in the moderate and mild neutropenia groups
(p < 0.01). Table 1 shows the sites of infection in 46
febrile neutropenic children with acute leukemias.
Sixteen patients (34%) had more than one site of
infection. The most common site was mucocutaneous
infection (61%), followed by urinary tract (37%), lower
respiratory tract (33%), upper respiratory tract (11%),
septicemia (11%) and unidentified (35%). Hemocul-
tures were positive in 21 patients (46%) Gram-negative
septicemia was the most common infection (15 cases/
71%), followed by gram positive (4 cases/19%) and
candida (2 cases/10%). The details of isolated organ-
isms are shown in Table 2.

Table 3 shows the mucocutaneous findings
in febrile neutropenia and the microbial isolations
from cultures of the patients. Seven patients died
during the study period; 4 had pneumonia that pro-
gressed to respiratory failure and 3 had perianal cellu-

Tabel 1. Site of infections found in 46 febrile neutropenic acute leukemic children

Site of infection Severe neutropenia Moderate neutropenia Mild neutropenia Total (%) n = 46

Mucocutaneous infection 20 5 4 28 (61%)
Lower respiratory tract 12 4 1 17 (37%)
Urinary tract 13 2 0 15 (33%)
Upper respiratory tract   4 0 1   5 (11%)
Septicemia   4 0 1   5 (11%)
Unidentified 11 3 2 16 (35%)

Severe (ANC < 500/mm3), moderate(ANC = 500-1000/mm3), mild(ANC >1001 -1500/mm3)
Sixteen patients (34%) had more than one sites of infection
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litiis and abscess prior to sepsis and death. All seven
had fever and prolonged neutropenia more than 7 days
(range 7-28 days).

Discussion
Nutropenia is a common side effect in leu-

kemic patients undergoing chemotherapy. Fever is
the most common sign of infection. Delay in starting
appropriate antibiotics in febrile neutropenic patients
often leads to higher morbidity and mortality. There
are many guidelines(5-8,9) for the use of antimicrobial
agents in neutropenic patients but the guidelines are
generalized and have to be applied to variations in

individual patients and types of infections, settings
in which patients are treated and antimicrobial sus-
ceptibility patterns(5).

The differential diagnosis of mouth lesions
in febrile neutropenic patients includes trauma, side
effect of chemotherapeutic agents and infection.
Normal defense mechanism of oral cavity includes
intact mucous membranes, mucosal renewal, epithelial
desquamation, saliva production and the presence of
specific host factors such as secreting immunoglobu-
lin and oral flora(9). Chemotherapeutic agents inhibit
the growth of rapidly dividing cells including oral
epithelial which have a high mitotic index with a
renewal occurring every 7 to 14 days(4).

Mucositis can be a portal of entry for bac-
teria and fungi. Opportunistic pathogens causing
bacteremia in neutropenic patients often originate in
the oral cavity(10). Several antimicrobial agents have
been investigated for their efficacy in preventing and
treating oral mucositis but so far they have yielded no
consistent benefit(8). Systemic fungal infections are a
major cause of morbidity and mortality among patients
with hematological malignancies and neutropenia. Up
to one-third of febrile neutropenic patients who do
not responsed to a 1-week course of antibiotic therapy
have systemic fungal infection(11). The predisposing
factors of fungal infection are neutropenia, broad
spectrum antibiotic exposure, use of corticosteroid,

Table 2. Organisms causing bacteremia/fungemia from
hemoculture in febrile neutropenic acute leukemia
patients

Microorganisms Episodes (%)

Gram negative bacilli 15 (71%)
Klebsiella pneumoniae   9
Enterobacter spp.   2
Escherichia coli   1
Pseudomonas aeruginosa   3

Gram positive cocci   4 (19%)
Staphylococcus aureus   2
Coagulase negative staphylococci   2

Candida (not albicans)   2 (10%)
Total 21

Table 3. Mucocutaneous findings in 51 episodes of febrile neutropenia

Mucocutaneous findings No of case (%) Microbial isolation (number)

Infection 31 (59.6%)
Mucous membrane
Oral 17 (32.7%)

Candidiasis   7 Candida albican (3), Candida spp. (5), no growth (2)
Bacteria   8 Acinetobacter baumannii (3), Acinetobacter spp. (1), Enterobactor spp. (1),

Pseudomonas spp. (1), Streptococcus viridians (1)
Herpes simplex virus   3 Herpes simplex virus (3)

Perianal   4 (7.7%)
Candidiasis   1 Candida spp (1)
Cellulites   2 Enterobacter spp. (1), Klebsiella pneumoniae (1)
Abscess   1 Enterobacter spp. (1)

Skin 10 (19.2%)
Cellulitis   5 Klebsiella spp. (2), Pseudomonas aeruginosa (1), Staphylococal aureus (1),

no growth (1)
Abscess   4 Klebsiella spp. (2), Pseudomonas aeruginosa (1), Staphylococal aureus (1)
In fected port   1 Spingobacterium multivorum (1)

Non infection 13 (25%)
Oral mucositis 11
Phlebitis   2

Total 44 (84.6%)

Four patients had more than one mucocutaneous findings
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mucositis and intravascular device(12,13). In the present
study, candida was found in 41% in the case of oral
mucosal infection and 14% from hemoculture. The use
of fluconazole at the initiation of chemotherapy(14) or
oral itraconazole solution in neutropenic patients
with hematologic malignancy(15) helps to prevent
invasive fungal infection in neutropenic patients
from hematological malignancy.

Herpes simplex virus (HSV) in immunocom-
promised patients is usually more severe and more
extensive. Oropharyngeal HSV in immunocompro-
mised patients can present with widespread involve-
ment of the mucosa similar to the mucositis caused
by cytoxic agents (Fig. 1, 2). The lesions can spread
locally to cause esophagitis, tracheobronchitis and
pneumonitis(16).  Intravenous acyclovir is effective in
the treatment and prevention of dissemination of
mucocutaneous HSV infection(17). Acyclovir prophy-
laxis in immunocom-promised patients, especially

in those having  chemotherapy reduces the rate of
symptomatic HSV infection.

Extravasation of chemotherapeutic agent
can cause inflammatory reaction, aching, phlebitis
in the irritant group and cause severe tissue injury
including necrosis of the affected area depending
on the property of the cytotoxic agent which can be
classified as either irritants or vesicants(4). If the extra-
vasation is significant, necrosis, eschar formation,
ulceration may appear over several weeks(18) and then
become portals of entry to microbial agents.

Perianal area is another important portal of
entry for organisms that should be carefully looked
for whenever the patient had febrile neutropenia.
Three patients in the present study had diarrhea prior
to perianal cellulites and febrile and severe protracted
neutropenia (range, 19-24 days) before they developed
septic shock and died. The result of the present study
confirmed previous studies in Thailand(19-21) that
gram-negative infections are more common than gram-
positive bacteria in febrile neutropenic patients. The
prevalence of gram-positive organism in European
countries have increased since the use of intravas-
cular devices(22-24). Daily physical examination of skin
and oral mucosa are suggested for proper and prompt
diagnosis and treatment of febrile neutropenic children
with acute leukemia to reduce and decrease mortality
and morbidity of the patients. From the result of the
present study, the authors suggest a guideline for the
use of antimicrobial agents in neutropenic patients
with acute leukemia as in Chart 1.

In conclusion, infection was commonly found
in severe neutropenia. Mucocutaneous infection was
the most common site of infections in febrile neutro-
penia in children with acute leukemia.
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Chart 1. Guideline for the use of antimicrobial in febrile neutropenic children with acute leukemia

Febrile neutropenia
1. Admission
2. Sepsis work-up
3. Antibiotics

No No
Clinically worse

Fever at 3 days ANC < 500/ cu mmor septic shock

yes yes yes

  if C/S pos->change if C/S pos -> change      Continue same
   abx appropriately,   abx appropriately,  antibiotics for 7 days
 if C/S neg->change to if C/S neg-> continue or switch to oral Cipro-
2 nd-line empirical abx      the same abs floxacin until ANC>500

48 hr

Clinically worse No
Fever at 5 days

No
ANC < 500/cu mm

No
or septic shock

yes yes yes

 if C/S pos-> change   if C/S pos-> change   Continue same anti-
  abx appropriately,    abx appropriately, biotics for total >7 days
if C/S neg -> change to if C/S neg -> change to  + afebrile >3 days or
3 rd-line empirical abx 2 nd-line empirical abx until ANC >500/cu mm

48 hr yes

Clinically worse
No No

or septic shock Fever at 7 days ANC < 500/cu mm

yes yes

 Start empirical patient become
Amphotericin B afebrile

Note abx = antibiotics C/S = culture and sensitivity
pos = culture positive neg = culture negative

 

 Discharge 
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อาการแสดงทางผิวหนังและเยื่อบุในผู้ป่วยมะเร็งเม็ดเลือดขาวเฉียบพลันที่มีเม็ดเลือดขาวชนิด

นิวโทรฟิลต่ำ

ศิริวรรณ  วนานุกูล, อิศรางค์  นุชประยูร, หทัยพรรณ  ศิริพานิช

ภาวะไข้ร่วมกับเม็ดเลือดขาวนิวโตรฟิลต่ำ พบได้บ่อยในเด็กที่เป็นมะเร็งเม็ดเลือดขาว เยื่อบุและผิวหนัง

เป็นทางใหเ้ช้ือโรคเขา้สู่ร่างกายทีส่ำคัญ การศกึษานีเ้ป็นการเกบ็รวบรวมขอ้มูลแบบไปขา้งหนา้ในผู้ป่วยเดก็ท่ีเป็นมะเรง็

เม็ดเลือดขาวมีไข้ร่วมกับเม็ดเลือดขาวนิวโตรฟิลต่ำอายุตั้งแต่แรกเกิดจนถึง 15 ปี ที่เข้ารับการรักษาในหอผู้ป่วยเด็ก

โรงพยาบาลจฬุาลงกรณ ์ระหว่าง 1 กันยายน พ.ศ. 2543 ถึง 30 สิงหาคม พ.ศ. 2544 เป็นเวลา 1 ปี ผู้ป่วยท่ีศึกษา

ทั้งหมด 46 ราย เข้ารับการรักษาในโรงพยาบาลทั้งหมด 116 ครั้ง มีไข้ร่วมกับเม็ดเลือดขาวนิวโตรฟิลต่ำ 51 ครั้ง

ผู้ป่วยเป็นมะเร็งชนิด ALL ร้อยละ 76 และ ANLL ร้อยละ 24 ผลการศึกษาพบว่ามีอาการแสดงของผวิหนังและเยือ่บุ

ร้อยละ 86 (เป็นการติดเช้ือร้อยละ 61 เย่ือบุผิวอักเสบร้อยละ 22 และเส้นเลือดอักเสบจากการใหเ้คมีบำบัดร้อยละ 4)

ส่วนการติดเชื้อที่อื่นที่พบคือ ที่ทางเดินหายใจส่วนล่างร้อยละ 36 การติดเชื้อทางเดินปัสสาวะร้อยละ 32 การติดเชื้อ

ทางเดนิหายใจสว่นบนร้อยละ 11 การติดเช้ือในกระแสเลอืดร้อยละ11 และไม่พบสาเหตรุ้อยละ 35 โดยมีผู้ป่วยร้อยละ

34 ท่ีพบการติดเช้ือมากกว่า 1 แห่ง การติดเช้ือในกระแสเลอืดพบว่าเช้ือกรัมลบเป็นสาเหตท่ีุพบบ่อยท่ีสุด (ร้อยละ 71)

รองลงมาคอื เช้ือกรัมบวก (ร้อยละ 19) และเช้ือ candida (ร้อยละ 10) อุบัติการณ์ของการตดิเช้ือในผู้ป่วยท่ีมีไข้ร่วมกับ

เม็ดเลือดขาวนวิโตรฟิลต่ำมาก (< 500 เซลล์ต่อ ลบ.มม.) ต่ำปานกลาง (500-1,000 เซลล์ต่อ ลบ.มม) และต่ำเล็กน้อย

(1,001-1,500 เซลล์ต่อ ลบ.มม.) พบร้อยละ 72, 9 และ 5 ตามลำดบั อุบัติการณ์ของการตดิเช้ือในผู้ป่วยท่ีมีไข้ร่วมกับ

เม็ดเลือดขาวนิวโตรฟิลต่ำมากสูงกว่ากลุ่มท่ีมีเม็ดเลือดขาวนิวโตรฟิลต่ำปานกลางและต่ำเล็กน้อยอย่างมีนัยสำคัญทางสถิติ

(p < 0.01) มีผู้เสียชีวิตทั้งหมด 7 ราย ซึ่งทุกรายมีเม็ดเลือดขาวนิวโตฟิลต่ำนานกว่า 7 วัน ควรทำการตรวจผิวหนัง

และเยื่อบุต่าง ๆ ทุกวัน เพื่อหาสาเหตุและการรักษาในผู้ป่วยเหล่านี้เพื่อลดอัตราการพิการและการตาย ได้นำเสนอ

แนวทางการให้ยาต้านจุลชีพในผู้ป่วยที่มีไข้ร่วมกับเม็ดเลือดขาวนิวโตรฟิลต่ำในผู้ป่วยที่เป็นมะเร็งเม็ดเลือดขาวแบบ

เฉียบพลัน

โดยสรุป ภาวะติดเชื้อพบได้บ่อยในผู้ป่วยที่มีเม็ดเลือดขาวนิวโตรฟิลต่ำมาก การติดเชื้อที่ผิวหนังและเยื่อบุ

เป็นการติดเชื้อที่พบได้บ่อยที่สุดในผู้ป่วยมะเร็งเม็ดเลือดขาวที่มีไข้ร่วมกับเม็ดเลือดขาวต่ำ


