
Global Health & Medicine. 2020; 2(4):255-258.Global Health & Medicine. 2020; 2(4):255-258.

Patients with hematologic malignancy are susceptible 
to infections due to myelosuppression during their 
chemotherapy regimen (1,2). Fever is a frequent adverse 
event associated with chemotherapy and often represent 
the only clinically evident sign of a serious infection in 
these immunocompromised patients (3). Although early 
identification of the etiology of fever and administration 
of appropriate treatment are essential, because fever can 
sometimes lead to death even without a clear cause of 
fever (4), particularly in patients with myelosuppression. 
However, establishing a precise and early diagnosis 
is challenging (5,6). The oral cavity is a potential site 
for infection, and dental focal infections (DFIs), such 
as periodontitis and pericoronitis, have been reported 
to cause life-threatening systemic morbidities (7,8). 
However, no observational study has adequately 
followed and investigated the incidence of DFI-
associated fever and potential oral factors that affect the 
chemotherapy schedule in patients with hematologic 
malignancies.
 We conducted a study to examine the incidence of 
fever after chemotherapy and emphasize the importance 
of intraoral evaluation in patients with hematologic 
malignancies who need chemotherapy. This is a 

retrospective cohort study using medical records 
obtained from the Department of Oral and Maxillofacial 
Surgery of our institution. We selected patients with 
hematologic malignancies, such as multiple myeloma, 
malignant lymphoma, myeloid/lymphoid leukemia, and 
myelodysplastic syndrome, who received chemotherapy 
at the Department of Hematology of our institution from 
January 2011 to December 2016. To avoid duplication 
of target patients, we excluded patients who received 
chemotherapy before the study period. In the included 
patients, we investigated the incidence of fever; 
predicted sources of fever, including DFIs that were 
reported in their medical records; and their adverse 
impact on chemotherapy schedule. Additionally, we 
examined the duration from fever onset to the diagnosis 
of the etiology of fever and analyzed the differences 
using regression analysis. The observation period for 
each patient was 30 days from the initiation of first 
cycle of antineoplastic chemotherapy. Patients with 
inadequate follow-up were excluded. In the present 
study, fever was defined by an axillary temperature of ≥ 
38˚C.
 In total, 441 patients with hematologic malignancies 
visited our institution during the study period. After 
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exclusion, we identified 226 patients (133 men, 58.8%; 
93 women, 41.2%) with a median age of 65 (range, 16-
93) years at first visit to our department. All patients 
received oral health care and appropriate dental 
treatments, including tooth extraction (n = 82, 36.3%), 
before chemotherapy. The most common hematologic 
diagnosis was malignant lymphoma (n = 116, 51.3%), 
followed by multiple myeloma (n = 53, 23.5%), 
myeloid/lymphoid leukemia (n = 41, 18.1%), and 
myelodysplastic syndrome (n = 16, 7.1%). Among these 
patients, 87 (38.5%) experienced fever (≥ 38˚C) after 
chemotherapy (Table 1), including fever of unknown 
origin (FUO) (n = 19, 21.8%), febrile neutropenia 
without evidence of infection (FN) (n = 17, 19.5%), 
tumor-related fever (n = 17, 19.5%), drug-related fever 
(n = 9, 10.3%), and systemic bacterial or viral infection 
(n = 25, 28.7%). The most frequently observed causes 
of systemic infection were catheter-related blood 
stream infection and pneumonia (n = 6, 6.9%). Sepsis 
due to DFIs (n = 4, 4.6%), such as pericoronitis of the 
wisdom tooth (n = 1), acute marginal periodontitis (n 
= 1), and surgical site infection (SSI) associated with 
tooth extraction (n = 2), were also observed (Table 2). 
The difference in the time taken to diagnose infection-
associated fevers could not be analyzed due to the small 
sample size; in three of the four DFI-associated patients 

who experienced fever, approximately two weeks were 
needed to diagnose the cause of fever (1, 13, 15, and 
27 days, respectively). Furthermore, in one patient, 
chemotherapy was postponed because of SSI associated 
with tooth extraction. No significant difference 
was noted in the number of patients with fever who 
underwent tooth extraction and those who did not (58 
cases, 66.7%, and 29 cases, 33.3%, respectively; p = 0.48 
by two-tailed t-test).
 Although the importance of screening for infection 
before init iat ing chemotherapy has long been 
recognized, dental-medical cooperation and sharing 
of relevant information between dental and medical 
staff can be improved further (7). Our hospital follows 
a clinical protocol to identify potential sources of 
infection in the stomatognathic region in patients with 
hematologic malignancy scheduled to receive their first 
cycle of chemotherapy. This protocol enabled us to 
record and track the incidences of oral adverse events 
after chemotherapy; this benefit indicates that medical 
cooperation between the departments of dentistry 
and hematology is extremely valuable to improve 
the treatment outcome of patients with hematologic 
malignancies.
 We report that fever (≥ 38˚C) occurred within 30 
days from the first cycle of antineoplastic chemotherapy 
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Table 1. Distribution of hematologic diagnosis and febrile patients after chemotherapy

Hematologic diagnosis

Malignant lymphoma
Multiple myeloma
Myeloid/lymphoid leukemia
Myelodysplastic syndrome

Total

Male

  63
  31
  26
  13

133 (58.8%)

CI, confidence interval.

Female

53
22
15
  3

93 (41.2%)

95% CI

20.5-37.6
18.3-44.3
59.7-87.6
19.8-70.1

32.1-45.2

No. of patients with fever

33 (28.4%)
16 (30.2%)
31 (75.6%)
  7 (43.8%)

87 (38.5%)

Total

116
  53
  41
  16

226

Table 2. Details of infection-associated fever sources and adverse impact on the chemotherapy schedule

Infection-associated fever sources

Catheter-related blood stream infection
Pneumonia
Dental focal infection
    SSI associated with tooth extraction
    Acute marginal periodontitis
    Pericoronitis of the wisdom tooth
Pharyngitis
Urinary tract infection
Upper respiratory infection
Viral hepatitis
Peritonsillar abscess

Total

No. of patients*1       %       

            6                 6.9
            6                 6.9
            4                 4.6
          (2)                2.3
          (1)                1.1
          (1)                1.1
            4                 4.6
            2                 2.3
            1                 1.1
            1                 1.1
            1                 1.1

    25/87 (28.7%)
*1 ( ) shows the number of patients with dental focal infection; *2 Duration from the day of fever onset to the day of final diagnosis of fever 
sources. SSI, surgical-site infection.

No. of patients with 
chemotherapy delay

0
0
0
1
0
0
1
0
0
0
0

2

Duration required for 
diagnosis of the fever source*2

Mean ± S.D. (Range) (days)

    3.83 ± 4.75 (1, 13)
  2.67 ± 1.51 (1, 5)

    14.00 ± 10.65 (1, 27)
    20.00 ± 9.90 (13, 27) 

  1
15

    4.75 ± 5.56 (1, 13)
  1.50 ± 0.71 (1, 2)

  4
13
12

   5.92 ± 6.56 (1, 27)
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of the patients with FUO may have had DFI. Second, 
in our study, DFI-related sepsis was not proven 
bacteriologically; diagnosis was established based on 
clinical findings. Although the sequential organ failure 
assessment score is used for the diagnosis of sepsis, 
detection of microorganisms in blood culture is not 
essential (1). Blood cultures are frequently obtained 
in patients with serious infections, and they play an 
important role in identifying the source of infection. In 
this study, blood cultures were negative in all four cases 
of DFI-associated sepsis; however, from the clinical 
findings, the oral cavity was identified as the source of 
the infection. According to a previous study, of the 1,015 
patients with fever (≥ 38˚C), only 128 (12.6%) had 
clinically significant positive blood cultures, excluding 
contamination (11), indicating that even in patients with 
sepsis, the causative microorganism cannot always be 
detected by blood culture. These observations suggest 
that comprehensive assessments based on clinical 
findings, including oral and maxillofacial regions, are 
needed to identify whether an infection reflects fever 
even if the blood culture results are negative.
 Although fever has been usually regarded as a 
sign of infection (10), many types of fever may occur 
without infection, such as FUO, FN, tumor-related 
fever, and drug-related fever (10,12-15); these were also 
analyzed in this study. Because differential diagnosis 
of the etiology of fever after chemotherapy is diverse 
in patients with hematologic malignancies, further 
investigation of each symptom is necessary.
 In conclusion, although systemic morbidity 
caused by DFIs is rare, medical and dental specialists 
should closely monitor oral infections in patients with 
hematologic malignancy undergoing chemotherapy 
manifesting fever with unclear source.
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