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Abstract

Intr oduction: Febrile neutropenia (FN) is a major complication of chemotherapy, costly in terms of morbidity,
mortality and associated financial expenditure. The present study was conducted with the goal of highlighting
FN as a serious problem in Pakistan, with the longer term objective of improved cancer survival, reduction in
length of stay (LOS) in hospital, morbidity, mortality and costs in our existing developing country scenario.
Methods: A cross-sectional descriptive study was conducted on patienl8 years, admitted with FN as a
consequence of chemotherapy at a referral hospital in Karachi from 1st September 2006 to 30th April 2007.
Results: A total of 80 patients [43 (53.8%) males and 37 (46.2%) females] were selected. The mean age was 47.4
(SD +16.6; range 18-79) years. Sixty eight patients (86%) wege65 years, 50% were< 50 years. Overall, in-
hospital mortality was 11%; 4% for patients on granulocyte colony stimulating factor (G-CSF) prophylaxis as
against 20% for those without. The cause of death was either pneumonia or septic shock. Mean LOS was 7.53
(SD +3.8; range 2-17) days. Hematological malignancies, older age, severity of dehydration, pneumonia and
culture positivity were significantly associated with LOS and death. Those above 50 years of age were 1.5 times
as likely to be hospitalized longer and > three times as likely to die. Bacteremia conferred a 5-fold and pneumonia
an 8-fold increase in the risk of deathConclusion: The results of this study indicate that age, vital instability,
dehydration, high creatinine, culture positivity and hematological malignancies are high risk factors in
chemotherapy induced FN. Identification of FN risk factors with poor outcomes may help in devising protocols
for modified dosage or including GCFs initially. This may help reduce the cost of cancer care as well as mortality
and morbidity. Prospective studies of FN in multiple centers in Pakistan may be beneficial in evaluating these
risk factors further.
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Introduction chemotherapy in adults. Affected patients are empirically
treated with antibiotics until the neutrophil count has
Febrile neutropenia (FN) is a condition marked byrecovered. Guidelines issued in 2002 by IDSA recommend
fever developing in patients suffering from neutropeniathe use of combinations of antibiotics in specific settings;
The fever is caused by infection in 50% of cases andhild low-risk cases may be treated with a combination of
bacteremia may be present in as many as 20% of tleeal co-amoxiclav and ciprofloxacin, while more severe
patients with an absolute neutrophil count under 1,000ases require cefalosporins with activity against
cells/ mcL (mm3) (Hughes et al., 2002). According to the®seudomonas aeruginos@@.g. ceftazidime), or
Infectious Disease Society of America (IDSA) and thecarbapenems (imipenem or meropenem) (Hughes et al.,
US Food and Drug Administration (FDA), a single 2002). Excluding infection, the other causes of fever in
temperature38.3C (1010F) orally or a temperature of cancer patients are, tumor-associated factors, allergic or
38.0°C (100.40F) over 1 hour in the absence of an obviousypersensitivity reaction to drugs especially amphotericin,
cause, is defined as fever aa8i00 neutrophils/mcL or biologics and some cytotoxic agents and allergic or
<1,000 neutrophils/mcL and a predicted decline to 50Qfypersensitivity reactions to blood component therapies
mcL over the next 48 hours is defined as neutropeni@Hughes et al., 2002).
(Hughes et al., 2002). FN is costly in terms of morbidity, mortality and
FN is causally associated with myelosuppressivassociated financial expenditure. A number of different

1Section of Medical Oncology and Hematology, Department of Med#Seetion of Pathology, Department of Pathology &
Microbiology, Aga Khan University Hospital, Karachi *For Correspondence: Email address: yasmin.bhurgri@gmail.com

Asian Pacific Journal of Cancer Prevention, Vol 9, 200803



Amar Lal et al

models based on the characteristics demonstrated bglected patients ultrasonography was done to identify the
patients at onset of febrile neutropenia have been designedurce of infection and also to identify the disease severity.
to enable clinicians to assign patients to high or low-rislEmpirical intravenous antibiotics were started after
groups thus attempting to identify patients with the greatestrawing blood and urine cultures. Every patient was
chance of recovering without serious medicalfollowed throughout the length of hospital stay. Data
complication and also those who might encounter difficulcollection forms were used to collect data regarding
sequels (Talcott et al., 1988). demographics, laboratory parameters, cancer type, co-
The Multinational Association of Supportive Care inmorbid medical illnesses and complications and LOS
Cancer (MASCC) risk-index score identifies low-risk along with outcome (discharged, died, left against medical
patients (score21 points) at the onset of FN. Theseadvice).
patients are at a risk of developing serious complications The primary outcomes of this analysis were LOS and
of FN (including death, intensive care unit admissionmortality in the hospital, which served as markers for the
confusion, cardiac, renal and respiratory failure severity of illness. Univariate association between each
hypotension and hemorrhage (Klastersky J et al, 2000). dutcome variable (length of stay and mortality) and each
also helps to establish the current guidelines for thef the independent variables was then evaluated. Length
treatment of FN by the IDSA as well as theof stay was used as a dichotomous variated@ys and
recommendations for the use of hematopoietic colony> 5 days) for the purpose of the initial univariate analyses.
stimulating factors (CSFs) by the American Society ofThe cut-off point of 5 days for the purpose of the analysis
Clinical Oncology (ASCO) (Klastersky et al., 2000; Basuwas determined before the data analysis and was based
et al., 2005). on the clinical expectation that a patient who was admitted
The main objective of this study was to highlight FNfor less than 5 days most likely represented one who had
as a serious complication of chemotherapy, identify rislan uncomplicated disease-course in the hospital.
factors, appreciate established FN guidelines, use them
for prophylaxis and to predict outcomes especially in ouResults
setup in terms primarily of length of hospital stay (LOS)
and mortality associated with FN and thus improve patient A total of 80 patients [43 (53.8%) males and 37

survival. (46.2%) females] were selected for the study using the
criteria described in the methodology. The mean age was
Materials and Methods 47.4 (95%Cl 43.66, 51.06; SD 16.6; range 18-79) years.

Sixty eight patients (86%) wese65 years and 50% were

This study was designed as a cross-sectiona 50 years of age. The majority of the patients hailed from
descriptive study. All patients, 18 years and above, whiarachi (65, 81.3%), however 14 (17.5%) were residents
had a biopsy proven cancer, been exposed tof other regions of Pakistan and 1 (1.2%) patient came
chemotherapeutic agent/s, found febrile (>38°C) anérom Kabul, Afghanistan.
neutropenic (below 500 celjd/) were included in the The topographic distribution of tumors according to
study. Patients in the setting of immunodeficiency statuthe primary site was - solid tumors (29 cases, 37.5 %) and
or neutropenia associated with syndromes that are nbematological malignancies (51 cases, 63.8%). The
associated with a high risk of bacterial infection (e.gdistribution of solid cancers was breast cancer (17 cases,
chronic benign neutropenia) were excluded from the stud$8.6%), ovarian cancer (4 cases, 13.8%), gastric cancer,

The major outcomes of interest were length of stajung cancer, and Ewing’s sarcoma (2 cases, 6.9%) each
(LOS) in hospital and mortality. The major independentnd uterine cancer and immature teratoma (1 case, 3.45%)
variables of interest were age, sex, histopathologieach. The sub-distribution of hematological malignancies
diagnosis, associated complications, co-morbidvas non-Hodgkin’s lymphoma, NHL (30 cases, 58.8%),
conditions, clinical presentation including severity of
dehydration, oral mucositis, hematological andTable 1. Frequencies of Predictor Variables
biochemical changes including severity of neutropenia in
cancer patients with chemotherapeutic induced febrile
neutropenia. Temperature

) . <38°CE38°C 16/64 20.0/80.0
Patients of FN who were admitted from 1st Septembegg <o ate

Frequency Percentage

2006 to 30th April 2007 at the Section of Medical ggsgp 14/66 17.7/82.3
Oncology and Hematology, Department of Medicine, th@4emoglobin

Aga Khan University Hospital, Karachi were recruited  <10/10 & above 34/46 21.5/58.5
for the study, after obtaining written informed consentPlatelet

At admission, all eligible patients with FN had a detailed <50/ 50 & above 20/60 25.0/75.0
history and examination by the admitting residents. Bloo&latelet??

was drawn for Complete Blood Count (CBC), creatinine, <20/20 & above 12/68 15.0/85.0

serum electrolytes, Liver Function Tests (LFTs), bloo <100/100 and above 64/16 80.0/20.0
culture and sensitivity (C/S) from the peripheral veins ang -~ .. iinine R
also from the central venous access devices (Port-A-cath, -1/1 and above 71/9 88.9/11.1
Hickman Line, Central Venous Line).

Urine culture and chest X-rays were taken and inTOtaI 80 100.0
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Total

7.53 (3.83)
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Table 2. Bivariate Association between Each Predictor

Variable and Length of Stay

Factor Mean (SD) Difference 95% C.l.  p-value
Solid/Liquid

Solid 6.0 (3.5)
Liquid 85(3.8) -25 -4.2,-0.8 0.004
Co-Morbidity

Yes 7.3 (3.9)

No 76(3.8) 03 -1.5,2.2 0.702
Taken Prophylactic

Yes 7.0 (4.0)

No 7.9(3.7) -0.9 -2.7,0.8 0.283
Severely abnormal ANC

Yes 8.8(4.1)

No 7237 -16 -3.7,04 0.116
Severity of Dehydration

Normal-Mild 5.2 (2.2)

Mod-Severe 11.4(2.7) -6.2 -7.3,-5.0 <0.001
ER Creatinine

<1 7.1 (4.0)

1 or more 89(34) -1.8 -3.7,0.2 0.079
Blood Culture

Positive 6.3 (3.4)

Negative 10.0 (3.5) -3.7 -5.3,-2.1 <0.001
Pneumonia on Chest X-ray

Yes 9.7 (4.0)

No 6.8(3.5) -2.9 -4.7,-0.96 0.004
Hb Level in ER

<10 8.6 (3.6)

10 & above 6.8(3.8) 1.8 0.06, 3.5 0.043
Platelet Level in ER

<50 8.5(4.1)

50 & above 7237 13 -0.7,3.3 0.191

Table 3. Bivariate Association between Each Predictor

Variable and Mortality

Yes* No* Odds Ratio (95% C.l.) p-value

Solid/Liquid Tumor 0.263
Solid 2 29 1
Liquid 7 42 2.42 (0.47, 12.5)

Severely abnormal ANC 0.370
Yes 3 14 0.49 (0.11, 2.21)
No 6 57 1

Severity of Dehydration 0.059
Normal/Mild 3 47 1
Mod/Severe 6 24 3.92 (0.90, 17.04)

ER Creatinine 0.298
<1 4 54 1
1 or more 3 17 2.38 (0.48, 11.7)

Blood Culture 0.032
Positive 6 21 4.76 (1.09, 20.9)
Negative 3 50 1

Pneumonia on Chest X-ray 0.005
Yes 6 14 8.14 (1.81, 36.7)
No 3 57 1

Hb Level in Emergency/OPD 0.279
<10 5 26 2.16 (0.53, 8.78)
10 & above 4 46 1

Platelet Level in Emergency/OPD 0.551
<50 3 17 1.59 (0.36, 7.04)
50 & above 6 54 1

*Death within one month 1 — reference category

acute myeloid leukemia (AML) and acute lymphoid
leukemia (ALL) 7 (13.7%) cases each, multiple myeloma
(MM) 3 (5.88%) cases, Hodgkin's lymphoma (HD),
chronic lymphoid leukemia (CLL), chronic myeloid
leukemia (CML) and follicular lymphoma (FL) 1 (1.96%)
case each. Metastatic disease was seen in 33 (41.3%) cases
whereas 47 (58.8%) patients had localized disease.

Twenty five (31.5%) patients had one or more co-
morbids. The co-morbid conditions were diabetes mellitus
(DM), chronic renal failure (CRF), and DM with CRF (9
cases, 11.3%) each, COPD and hypothyroidism 1 (1.3%)
case each. On admission, 30 (37.5%) subjects had severe
dehydration, 10 (12.5%) had abnormal creatinine levels,
17 (21.3%) had severely abnormal ANC, 31 (38.8%) had
a low hemoglobin and 20 (25.0%) had a low platelet count.
There were 21 (26.3%) patients with a positive blood
culture and 25 (20.0%) subjects with pneumonia (Table
1).

The mean LOS was 7.53 (95%CIl 6.67, 8.83; SD 3.8;
range 2-17) days. The study sample consisted of 29
(36.3%) patients with a length of stay of 5 days or less
and 31 (63.7%) patients with length of stay longer than 5
days. The mean and median length of stay for the patients
admitted for 5 days or less were the same (3 days), with a
range of 1 to 5 days. The mean and median length of stay
for the patients admitted for longer than 5 days were 19
days and 12 days, respectively, with a range of 6 to 359
days.

Patients had been febrile for 1.48 (95%CI 1.31, 1.64;
SD .75; range 1-3) days at the time of admission and
neutropenic for 1.84 (95%CIl 1.67, 2.01; SD .77; range 1-
3) days. An average of 10.28 (95%CI 8.14, 12.41; SD
9.6; range 2-87) days had elapsed since the patients started
chemotherapy. An average of 5.26 (95%Cl 3.62, 6.89; SD
7.3; range 1-36) months had elapsed since the patients
had been diagnosed with cancer. Thirty five patients
(43.8%) had taken prophylactic antibiotics within the past
7 days before developing FN whereas 45 (56.3%) of the
patients were not on antibiotic cover. Forty five (56.3%)
patients were on G-CSF prophylaxis.

As seen in Table 2, patients with a hematological
malignancy were found to be at a greater risk of being
hospitalized for longer than 5 days as compared with
subjects with solid cancer. Similarly patients with severe
dehydration, low hemoglobin, positive blood culture and
pneumonia were also significantly more likely to have a
longer length of stay as compared with subjects without
these associated conditions (Table 2).

Nine patients died in the study, leading to a mortality
of 11.3%. Four percent of the patients on G-CSF
prophylaxis died of complications associated with FN as
against 20% of those without G-CSF cover. The cause of
death was either pneumonia or septic shock. Patients with
hematological malignancies, those who were severely
dehydrated those with positive blood cultures and
pneumonia had an increased risk of death, as seen in Table
3. After controlling for cancer type and complications the
elderly group were almost 1.5 times as likely to be
hospitalized longer and more than three times as likely to
die as the younger group below 50 years of age. Vital
instability, severity of dehydration and bacteremias were
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significantly associated with both longer LOS and . . . .
mortality. A diagnosis of bacteremia conferred a 5-fol Shamsi et al., 2004). There is also an increasing trend of

increase in the risk of death. Pneumonia was associatdge"" negative organisms developlng reS|staqce to
with an eight-fold increase in the risk of death. commonly used antibiotics. Gram positive bacteria are

also showing emerging resistance to vancomycin (Khan
et al., 2004). In recent years, there has been increasing
interest in stratifying patients with FN into risk categories

explore various therapeutic strategies (Talcott et al.,

Poor cancer survival has been lamented in Karacrgl)9
. : 88; Klastersky et al., 2000; Ozer et al., 2000; Basu et
I ly in Pak h I f ’ ’ ’ i S '
and largely in Pakistan, whereby a large number o CanCal., 2005). Granulocyte colony-stimulating factors (G-

patients die within the first year of diagnosis (Bhurgri et : .
al., 2004). One of the causes of early mortality is FN, g:SFs) have been shown to help prevent febrile neutropenia

life-threatening infection, associated with IengthyIn certain subgroups of cancer patients undergoing

hospitalization and high morbidity and medical costs. Inchemotherapy, but their role in treating febrile neutropenia

addition, neutropenia is the primary cause of dos controver_sial (R_ocio Garcia-c_:arbonero etal, 2001). The
reductions and dose delays, limiting the delivery of th se of pegﬂlgr_as'gm from the f|_rst cycle has _be_en sh_own
chemotherapy at full dose, on schedule, thus furthe re_dl_Jce the incidence of febrile neutropenia in patients
compromising long-term survival in patients with receiving modera_tely myelosupp_res_swe chemoth_erapy
potentially curable malignancies. The overall goal of thisand may be particularly beneficial in elderly patients

study was to better understand factors associated Wi{welbeé’oéggg Baldttjcm dagdhLymarll, 5882 E h”SCh"tleSI
outcomes of FN. The objective being improved cance al., » BENNEtt and schumock, » Lyman et at.,

survival, reduction in LOS, morbidity, mortality and if 003; Repetto etal., 2003; Lyman, 2005; Caggiano etal.,

possible costs in our existing developing country scenarig.ool\i)' £ EN : v chall
In the present study N emerges as a high moralit, ' CRRENA B L/ S8 T8 0 S et
complication of myelosuppressive chemotherapy. Th loball resupli/in a substantial e%:onomic burden on
elderly, those with hematological malignancies, the’ . y : Lo X
severely dehydrated patients, those with positive bIooBat'ems’ Payers, caregivers and society in general (L|ou
cultures and pneumonia were at an increased risk of Iong%? al., 2907)' In Pak|st§n, a country of low to med'“?“
onomic resource, which is not a welfare state, there is a

LOS and death. Bacteremia conferred a 5-fold increaseeC

and pneumonia an eight-fold increase in the risk of deatfuPStantial economic burden on cancer patients and

These findings collaborate with other published studieg 2T€9IVErs especially the elderly. Employers do not bear

In comparison to solid tumors, a diagnosis c)fthe responsibility of treatment costs, moreover the

hematological malignancies particularly AML and NHL re:!:gmzm ggﬁe'fs.tfgnﬁe;::’ctohfég e:r:f r]télsltzgﬁghr;ﬂgéeg
was associated with a three-fold increased risk of Iongé? : ’ P insu !

LOS as well as mortality. A diagnosis of breast cancepoer:]?ix'sirt]iznltr; \t/\r/]r?o%iilﬁtggrriahn?eec??ﬁgna(t)tjtm;ti;f
and ovarian cancer was associated with a significa ? fyp g P

reduction in the risk of both. The severity of neutropeni asis to save the cost incurred during inpatient

and abnormal creatinine were significantly associated Witﬁn_anagement. Ma“k. et al compared _out—pgtlent treatment
both longer LOS and mortality, W|_th an _oral ant|b|ot|c_ ((_)ﬂo_xa_cm) to_m-patlent tre_atmt_ant
In studies of adults with febrile neutropenia, older agéNIth this same antibiotic in patients experiencing

has emerged as a significant risk factor for poor outcom eutropenia of short duration. A considerable proportion
(Morrison et al., 2001). Other factors associated wit 1%) of their subjects receiving oral antibiotic treatment
N . fs out-patients required hospitalization and this group had

increased mortality, LOS and cost in hospitalized adula 4% mortality rate, raising concerns about the safety of
cancer patients with FN include patient characteristics, ;' y ' 9 y

type of malignancy, co-morbidities, and infectiousth'SDiﬁgrzzchho(sM.?:F Zﬁ'?k,r;g"n?r)ﬁ an associated problem
complications. Recognition of these factors may be useful Y prtalizat ' ! P

in identifying patients at increased risk of serious medical’ the management of N either due to avoidance of costs

S . . —or a failure to recognize FN as a serious complication. In
complications and mortality for more aggressive 9 P

supportive care measures (Kuerer et al., 2006). Mar%ugsgggﬁ ?ggﬂgiﬁg igatrrgajgrr].rﬂﬁ:rzl ccregt_r;,;[: p2a Ezntss
recent studies have documented that the greatest risk ?the ime ofla dmissioz anpd hla 4 beepnponXIchemgtheray
neutropenia and its complications is in the first cycle o Py

chemotherapy, whence > 50% of the first episodes dpr atleast 10 days. The delay in referral compounds the

: : oblem of FN management, as patients report in a critical

neutropenia and FN occur (Ozer, 2006; Ray-Coquard S . 0
al., 2006). FN also occurs more commonly during the first ate, the mortality in our ;tudy being 11.25%. In the
éesent study, those subjects who were on G-CSF

few days of each SUb.S equent cycle of chemotherapy. Thrgrophylactic cover had a lower mortality from FN. Most

udies support the finding that adding G-CSF to antibiotic
erapy shortens the duration of neutropenia, reduces the
éjuration of antibiotic therapy and hospitalization, and
decreases hospital costs in patients with high-risk febrile
neutropenia. The therapeutic role of G-CSF in LOS and
mortality could not be studied as all patients were given

Discussion

therapeutic decisions for these patients, with an eventuﬁ!
impact on reducing mortality (Vincenzino, 1995).
There is a trend towards prophylactic, empirical us
of antibiotics including Ceftriaxone and Amikacin for
febrile neutropenia, oral Itraconazole for antifungal
prophylaxis and oral acyclovir for antiviral prophylaxis
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G-CSFs. instability, dehydration, neutropenia, high creatinine,
G-CSF treatment may offer substantial potentialculture positivity and hematological malignancy should

savings for hospitalized patients with establishede considered high risk factors in chemotherapy induced

neutropenia over a wide range of model assumptionBN cancer patients. The identification of risk factors for

(Cosler et al., 2007). A cost-minimization analysis hagpoor outcomes may help in devising protocols for

shown that first-cycle use of pegfilgrastim may be costmodified dosage or including GCFs initially. This may

neutral in patients in whom the predicted risk of FN ishelp reduce the cost of cancer care as well as reduce

less than 20%. These findings have important implicationsiortality and morbidity. Prospective studies of FN among

for clinical guidelines for preventing chemotherapy-chemotherapy induced cancer patients in multiple centers

induced neutropenia and FN (Rader, 2006; Althaus in Pakistan may be beneficial in evaluating these risk

2007). The mean direct and indirect costs are usually thrdactors further.

to tenfold and 1.5- to threefold greater for inpatients,

respectively. Factors associated with higher direct cosReferences

of care include diagnosis and inpatient care; higher

indirect costs, male versus female gender; higher totalithaus BL (2007). Myeloid growth factor therapy for

costs, a diagnosis of lymphoma and inpatient care. Indirect prophylaxis of febrile neutropenia in non-myeloid

costs appear to account for as much as half of the total malignancies: appropriate doses and schedliiatl Compr

supportive care costs when febrile neutropenia is managed Canc Netws, 229-34.

in the outpatient setting and about one fifth of the totaP@sU SK, Fernandez ID, Fisher SG, Asselin BL, Lyman GH

supportive care costs in the inpatient setting (Bennett et heutropenia among children with cancs€lin Oncol 23,
al., 2007). 05885,

~In this study, LOS was evaluated as an outcome 5iqycci L, Lyman GH (2001). Patients aged 70 are at high risk
interest as a substantial proportion of the health care costs for neutropenic infection and should receive hemopoietic

incurred by patients with cancer can be attributed directly growth factors when treated with moderately toxic
or indirectly to the treatment of FN. Longer periods of chemotherapyd Clin Onco) 19, 1583-5.
hospitalization increase cost and negatively affect thBennett CL, Calhoun EA (2007). Evaluating the total costs of
quality of life of affected patients. The age group, cancer chemotherapy-induced febrile neutropenia: results from a
type, associated complications, severity of neutropenia E’)‘L‘:};g;gl";'%gofgrgm“”'ty oncology cancer patients.
%r;]dgzl:rll_cgrga(lgcrr:;tg:l?ﬁavr\]lege ds;?/rs];ﬂgigﬂ?/ni?ts;ﬁ?t?rg vtvrlltgennett CL, _Schumock GT (2003). Cost analyses of adjunct
. 7 AT colony stimulating factors for older patients with acute
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