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ABSTRACT

The present study was aimed to evaluate the incidences of chemotherapy-induced neutropenia and febrile
neutropenia in the patients with solid tumors in India. The patients with carcinomas of breast, lung, ovary, colon,
head and neck, and liver were divided in two groups. Group 1 was for the patients who experienced grade 0-2
neutropenia and Group 2 was for the patients with grade 3-4 neutropenia. Different types of chemotherapeutic
agents were administered to the patients according to the routine practice of the physicians. The study revealed that
the incidences of grade 3-4 neutropenia were observed in the patients with the first time exposure of the
chemotherapeutic agents as well as the age factor also played an important role in the occurrence of neutropenia
and febrile neutropenia. The results of this observational study indicate that the proportion of grade 0-2
neutropenia does not significantly (P-value > 0.05) differ from the hypotheses value (i.e. 50%). Thus, we concluded
that the proportion of incidence of grade 3-4 neutropenia is less as compared to proportion of grade 0-2
neutropenia. The grade of neutropenia and impaired chemotherapy delivery remain serious problems in most solid
tumor carcinomas. Hence, proper preventive rather than reactive measures should be taken by the physicians,
considering co-factors which are responsible for the occurrence of neutropenia, to avoid severe long-term
implications.
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INTRODUCTION

Cancers in all forms are causing about 12% of deifitoughout the world. In the developed countiasicer is the
second leading cause of death accounting for 21%n(@lion) of all mortality. In the developing cotries cancer
ranks third as a cause of death and accounts3&t €3.8 million) of all deaths.

Chemotherapy is the standard remedy for patierits a@incerMyelosuppression is a major side effect of antieanc
chemotherapy. Consequences include potentialhthifeatening febrile neutropenic episodes, intravsrantibiotic
treatment and prolonged hospitalization[1].

Chemotherapy dose reductions and delays are cormeturelae and may affect treatment outcomes adyg 3!
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Neutropenia is a disorder characterized by an abaly low number of neutrophills in the blood. Reutarly,
chemotherapy-induced neutropenia (CIN) is the ntostmon side effect associated with the adminismatf
anticancer drugs. Up to 25% of patients treatett wlitemotherapy are likely to develop a febrile reqenia (FN)
episode [4] although this percentage could incre@s® 96% in some particular type of tumors [5].

Neutropenia is defined as an abnormally low nuntfecirculating neutrophils in the peripheral blodtlis an
important dose-limiting toxicity of anticancer aggeand is the most common cause of chemotherapyrédsiction
and delay, which in certain tumour types has begronted to be associated with reduced treatmemomgs.
Patients with neutropenia are at risk of develod#lgrile neutropenia, which can be life-threatenargl usually
leads to hospital admission and requires intraveremti-infectives, disrupting the daily lives oftigats, their
families and carers, and reducing patients’ quaiftife.

The Common Toxicity Criteria of the National Candestitute established a scale of four grades &artropenia,
according to the absolute neutrophil count (ANGlidg 1, ANC>1.5 to <2x18/l; grade 2, ANC>1.0 to <1.5x18I;
grade 3, ANC0.5 to <1x18/; grade 4, ANC <0.5x1%.

Neutropenia and resultant infections are potentiit-threatening side effects of cancer chemathgr The use of
dose intensive chemotherapeutic regimens makesamagement of myelosuppression increasingly impbrihe
use of colony stimulating factor (CSF) in patiewith established neutropenia after chemotherapyastly routine.
Chemotherapy can exacerbate the development amgteggion of anemia in cancer patients. The incigefc
transfusion-dependent anemia induced by chemotherapges from 9% to 40%. Treatment with recombinant
human erythropoietin (rhEPO) increases hemogloleivels, reduces transfusion requirements and pr@mote
negative side effects.

In Europe, it is common practice in many hospitalslelay or reduce chemotherapy doses in an dffartinimize
this risk or in response to the occurrence of alasympressive event or low neutrophil nadir. Foarapgle,
Chirivella et al (2009) reported that, in their pital it was standard protocol to delay chemothgray 5-7 days
even at lower grades of neutropenia, if the nehitaunt was <1.5xIUL or if the platelet count was <100X1I0

[6].

Myelosuppression (bone marrow suppression) is thetrimportant toxic side effect of most chemotherdje
agents and typically is the dose-limiting factoredth occurring after chemotherapy usually resuttsee from
infection related to drug-induced leucopoenia @mfrbleeding related to thrombocytopenia. Chemofpiertic
agents affect the rapidly proliferating pool of dbprecursors in the marrow leading to a predietaeicrease in the
peripheral white blood cell count at approx. 7-3ys after the drug is administered depending ontythe and
intensity of chemotherapy [7]. Incidence of seviaffection rises dramatically when the absolute raaltil count
drops below 1000 cells/minSome possible predictors include a 49% risk ofiftNe absolute lymphocyte count is
less than 700 mi[8]. In general, febrile neutropenia is treatedthwimmediate hospitalization and the
administration of intravenous antibiotics [9]. Irddition to the impact on patient’'s quality of lifepisodes of FN
may result in subsequent chemotherapy dose detagsloctions.

A patient with febrile neutropenia is very susceletito suffer life-threatening complications indlug death, and
this is related to the duration and severity of fiNeepisode [10]. Moreover, the higher the duratbmeutropenia,
the higher infection risk, so it is fundamentaldetermine the CIN duration at the onset of a febmigutropenic
episode.

Colony-stimulating factors (CSFs) are widely usedaidjunct to standard-dose chemotherapy and inildebr
neutropenic patients. Routine use of CSFs for pynmophylaxis of FN for any common disease in pesly
untreated patients can reduce the incidence of$-kuach as 50% [11], but has minimal impact on foeedrom
disease and overall survival [12]. The rationalestecondary CSF administration in patients withriargepisode of
FN, pre-existing neutropenia due to disease, ahidtary of neutropenia while receiving earlier clogherapy of
similar or lesser dose-intensity is two-fold. Fimtcording to the American Society of Clinical Oligy (ASCO)
2000 guidelines, this group of patients is mostlitkto benefit from CSF support, and second, treeafsCSF, a
relatively expensive treatment with several sideat$, would shorten the duration of neutropenia.

Neutropenia was found in 51% of patients who weeated for lymphoma or solid tissue malignancy [T3}e
degree and duration of neutropenia is determinetthdyntensity of the chemotherapy regimen [14].
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No such data have been published so far on chenapijrénduced neutropenia and febrile neutropenitdian
population. So our objective is to assess the @md and risk of chemotherapy-induced neutropédelajle
neutropenia in patients with solid tumors undergaihemotherapy in India.

MATERIALSAND METHODS

The study was carried out at Shyam Hem-Onc Clidlepedabad and Medisurge Hospitals, Ahmedabad, &ujar
India. The study design was observational andrtreat was as per normal institutional clinical pieet Records
were kept of all blood counts taken during eaclepéis chemotherapy treatment. The protocol wasapa by the
Institutional Ethics Committee. All the participanprovided written informed consent before parttign in the
study. Data release forms were filled for the pdatie Baseline demographic details as well as det#Hiltheir
Complete Blood Count (CBC) were collected. Pat®nticology related history was also recorded.

2.1 Study Population

211 Inclusion Criteria

1. Patients with histologically confirmed diagnosisnadilignancy

2. Adult participants (age 18 or older, without uppge limit) who start a new myelosuppressive chesraihy
regimen sequence

3. ECOG Performance statd®2 and life expectancy 3 months

4. Prior or concurrent radiation therapy will be alkxv

5. To sign data release form

212  Exclusion Criteria

Active infection within 72 hour prior to start ofiemotherapy

Malignant conditions with myeloid characteristics

Use of antibody-based or cell-based immunothergpigh the exception of rituximab)
History of stem cell or bone marrow transplantation

Concurrent participation in other trials

Pregnancy and lactation

Patients with any other serious concurrent illness

. Patients with continuing history of alcohol anddoug abuse

213 Withdrawal Criteria

1. The patient suffers from significant intercurrdiriéss

2. Any patient found to have entered the study inatioh to this protocol

3. Ifitis feltin Investigator's / Medical Expert@pinion that it is not in the patient’s best intr® continue
4. Any patient / relative who wishes to withdraw hiset consent for participation in the study
2.2 Study end points:

The efficacy end points were as follows:

1. Incidence of grade 3 (ANC <1.0x¥D) and grade 4 neutropenia (ANC <0.5%10

2. Incidence of FN (ANC < 1.0 x £0_ and temperature38 °C)

ONoO~WNE

2.3 Blood Collection and Sample analysis

The blood samples were collected from each pafmnthe estimation of Complete Blood Count (CBC)eiach

follow-up visit. The follow-up schedules were di#at for different patients based on the type ofcea they were
associated with. The samples were analyzed at thkedge of American Pathologists (CAP) &lational

Accreditation Board for Testing and Calibration badtories NABL) accredited labs.

2.4 Statistical Analysis

Patients were stratified into two groups based hen drade of neutropenia they experienced (grad2sv/é€rsus
grades 3-4). Exact binomial test was used to bessignificant proportion rate of incidence of ggdd2 neutropenia
and grade 3 (ANC <1.0x2M) or grade 4 neutropenia (ANC <0.5XMl0. All demographic data was presented
using the descriptive statistics (like N, Mean, 3d Median). SAS software version 9.1 was usedstiatistical
analysis.

RESULTSAND DISCUSSION

3.1 Demographics

For present study, one hundred patients were seéld@sed on inclusion and exclusion criteria wittdian age of
56 years (range 28-78 years) and male: female vat®51:49. Table 1 shows the statistical calcutalike mean,
median, and standard deviation (SD) for differextegories of cancer.
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Table 1: Demography of all patients

Diagnosis
Ca
CaColon | CaBreast | H& N | CalLung | CalLiver | CaOvary | Total
N 11 37 11 20 10 11 100
Age Mean 55.55 52.51 54.18 56.09 51.7 54.18 54.p8
(in Years) SD 13.44 11.64 9.34 9.52 12.41 9.34 10.97
Median 61 55 55 58.5 55.5 55 55.50
N 11 36 11 20 10 11 100
Height Mean 165.64 159 16645  170.77 168.5 16645  164.74
(in cm) SD 7.31 7.22 6.56 6.87 8.37 6.56 8.44
Median 164 158 166 168.5 166 166 165.00
N 11 36 11 20 10 11 100
Weight Mean 61.97 67.4 52.39 59.75 59.67 52.39 61.48
(in kg) SD 11.76 12.32 6.52 12.06 15.86 6.52 12.54
Median 61 68.3 56.4 58.5 56.4 56.4 58.45
N 11 36 11 20 10 11 100
BSA Mean 1.69 1.69 157 17.53 1.67 1.57 3.4b
(m2) SD 0.17 0.16 0.11 38.97 0.23 0.11 17.41
Median 171 1.67 1.62 1.68 1.62 1.62 1.65
3.2 Typesof solid tumor carcinoma
Patients with carcinomas of breast, lung, colomyrgyvhead & neck, and liver were studied
Table 2: Incidences of Grade 0-2 and Grade 3-4 Neutropenia
Diagnosis
CaColon | CaH& N | Caliver | CalLung | CaOvary | CaBreast | Total
Grade N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Grade0-2 | 6(54.55) | 7(63.64) | 7(70) | 13(65) | 8(72.73) | 17 (45.95)| 58 (58)
Grade3-4 | 5(45.45) | 4(36.36) | 3(30) 7(35) | 3(27.27) | 20 (54.05)] 42 (42)
P-Value 1.000 0.549 0.344 0.263 0.227 0.743 0.133
Chart 1: Percentage I ncidence of Grade 0-2 and 3-4 Neutropenia
Percentage Incidences of Neutropenia
M %Incidences of Grade 0-2 Neutropenia M %Incidences of Grade 3-4 Neutropenia
70 72.73
63.64 65
58
54.55 54.05
45.45 45.85
42
36.36 35
30 27.27
Ca Colon CaH&N Ca Liver Calung Ca Ovary Ca Breast Total

3.3 Rates of Neutropenia
The rates of grade 3 or 4 neutropenia in the whitildy were 43% (43/100). The rates of Grade 3 meutropenia
in different cancers were 54% (20/37) in breasteamatients, 35% (7/20) in lung cancer patiend8s 34/11) in
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ovarian cancer patients, 46% (5/11) in colon cape¢ients, 36% (4/11) in head and neck cancermatiand 30%
(3/10) in liver cancer patients. The median agexpferiencing grades 0-2 and 3-4 neutropenia wagéss (range
28-78) and 56 years (range 36-74). Table 2 showsdkculation of p-value for grade 0-2 and 3-4 rapénia for
different types of cancers and Chart 1 shows theapgage incidences of Grade 0-2 and 3-4 neutrapeni

3.3 Febrile Neutropenia

The incidence of febrile neutropenia in the whdledg was 15% (15/100). This incidence was 16.22%87)6in
breast cancer patients, 20% (4/20) in lung canateis, 18.18% (2/11) in ovarian cancer patieht39% (1/11) in
colon cancer patients, 9.09% (1/11) in head andt vaocer patientsand 10% (1/10) in liver cancer patients. No
statistical test was performed due to insufficielata available for statistical calculations. Howewdata are
presented in tabular form in Table 3 for patientovexperienced febrile neutropenia. Graph 2 shavsemtage
incidences of febrile neutropenia.

Table 3: Incidences of Febrile neutropenia

Diagnosis Total
CaColon | CaH& N | Caliver | CaLung | CaOvary | CaBreast
N (%) N (%) N (%) N (%) N (%) N (%) N (%)

FebrileNeutropenia | 1(9.09) | 1(9.09) | 1(10) | 4(20) | 2(18.18) | 6(16.22) | 15 (15)

Note: Satistical test is not performed due to insufficient counts.

Chart 2: Percentage of Incidence of Febrile Neutropenia

% Incidences of Febrile Neutropenia

M % Incidences of Febrile Neutropenia

18.18

20
16.22 s
9.09 9.09 10 I [

CaColon CaH&N Caliver Calung CaOvary (CaBreast Total

34 Chemotherapy treatment

Depending upon the nature and stage of the diself§erent chemotherapeutic agents were prescribpedhe
physicians. However, it has been observed thaepiatinaving the first time exposure to chemotherapagents
experienced higher grade of neutropenia (appro%o)7@hile the repeated exposure lead to lower grafle
neutropenia or no neutropenia. It was also obsemed patients treated with Taxane or Platinum thase
chemotherapy, experienced higher grade neutropeniapprox. 57% (21/37).

DISCUSSION

This study assessed the incidences of CIN and FNtlagir consequences for chemotherapy deliveryaitiepts
with carcinomas of breast, lungylon, ovary, head & neck, and liver undergoing cbogvarapy.

Neutropenia during chemotherapy has been studiadsasrogate marker for improved treatment outcoméseast
cancer [17-19], osteosarcoma [15], ovarian [16] mod small cell lung cancers [20].
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A significant proportion of FN and grade 3-4 nepgnia occurred in the first cycle of chemotherapy the
majority of regimens considered. This finding isisistent with reports from other studies. The ianoite of FN for
the most frequently used breast cancer regimendoma$l6%). However, grade 4 neutropenia occurred iow
proportion of patients (11%) but significantly ingbed upon chemotherapy delivery.

Dose reductions and dose delay were observed indguiie to low ANC, age factor, and co-morbidities

A certain underestimation of neutropenia rates aod lesser extent, FN rates may have occurredusecthe
frequency of blood counts was according to localiiational practice (apart from the protocol-sfied blood
count taken at cycle 1 nadir). The FN risk of patsetreated with anthracycline-based regimens vi8$-25%.
Regimens with concomitant anthracyclines and taxamn&t have a high (> 20%) generic FN risk weraappately
supported by primary CSF prophylaxis in most cakethe present study, the overall FN rate forgrgs receiving
primary CSF prophylaxis was lower as compared esdhreated without prophylactic CSF support.

Choice of chemotherapy regimen is a key driver d¥ease events including neutropenia and ENffering
outcomes of patients who experience higher degrersutropenia could be due to several possibl@ifacFirstly,
the anti-cancer drugs used to treat different tygfesancers. It is possible that those patients wieater rates of
myelotoxicity are those with greater plasma drugele. Studies have shown various genetic polymerpkimay
affect the metabolism of anti-cancer agents ansl [fossible that these factors may lead to subgradipatients
with higher active drug levels [21, 22]. Secondjgnetic polymorphisms are known to predict chenresisigity of
anti-cancer drugs in normal tissue and tumour. Tlpasients could respond differently to an antiemandrug
despite having similar pharmacokinetic profiles,[23].

CONCLUSION

This observational study provides information abth& occurrence of CIN and FN examines how neutrigpe
events and other factors impact upon chemotherafiyedy. The results of this observational study indicat the
proportion of grade 0-2 neutropenia does not sicantly (P-value > 0.05) differ from the hypothesedue (i.e.
50%). Thus, we concluded that the proportion ofdeace of grade 3-4 neutropenia is less as compagyeportion
of grade 0-2 neutropeniah@& grade of neutropenia and impaired chemotherafiyedy remain serious problems in
most solid tumor carcinomas. Hence, proper preventather than reactive measures should be takethdy
physicians, considering co-factors which are resijta for the occurrence of neutropenia, to av@dese long-
term implications.

Acknowledgement
The authors are thankful to Managing Committee,a®hyHem-Onc Clinic and Managing Director, Medisurge
Hospitals, Ahmedabad, Gujarat, India for providaiigthe facilities and support to carry out thisrko

REFERENCES

[1] Ozer H, Armitage JO, Bennett CL et &[Clin Oncol 2000; 18:3558-3585

[2] Balducci L.Oncology 2003;17:27-32

[3] Link BK, Budd GT, Scott S et aCancer 2001;92:1354-1367

[4] Crawford J, Dale DC, Lyman GHancer 2004; 100: 228-237

[5] Crawford J, Ozer H, Stoller R et &l.Engl J Med 1991; 325: 164-170

[6] Chirivella I, Bermejo B, Insa A, Perez-Fidalgo Aalyto A, Rosello S, Garcia-Garre E, Martin P, Bosch
Lluch A (2009) Breast Cancer Res Treat 114(3):479-484.

[7]1 Ozer H et alJ Clin Oncol 2000; 18: 3558-3585

[8] Blay JY et alJ Clin Oncol 1996; 14: 636-643

[9] Infectious Disease Society of America. 2002dglines for the use of antimicroial agents in nepénic
patients with canceClin Infect Dis 2002; 34: 730-751

[10] Bodey GP, Buckley M, Sathe Y et Ahn Intern Med 1966; 64: 328-339

[11] Phillips K, Tannock IFJ Clin Oncol 1998; 16: 3179-3190

[12] Bokemeyer C et ahnn Hematol 1996; 72: 1-9

[13] Blay JY, Chauvin F, Le Cesne A, Anglaret ByuBiour D, Lasset C, et a@.Clin Oncol 1996;14:636-43

[14] Feld R, Bodey GRCancer 1977;39:1018-25

[15] Cortes EP, Holland JF, Wang JJ, Sinks LFnBh Senn H, et aN Engl J Med 1974;291:998—1000.

[16] Rankin EM, Mill L, Kaye SB, Atkinson R, Caslsi L, Cordiner J, et aBr J Cancer 1992;65:275—81.

[17] Poikonen P, Saarto T, Lundin J, Joensuu ldn®jvist C.Br J Cancer 1999;80:1763—6.

[18] Mayers C, Panzarella T, Tannock Gancer 2001;91:2246—57.

589
Scholar Research Library



Bhavik D. Doshi et al Der Pharmacia Lettre, 2012, 4 (2):584-590

[19] Cameron DA, Massie C, Kerr G, Leonard BE.J Cancer 2003;89:1837—42.

[20] Di Maio M, Gridelli C, Gallo C, Shepherd Fightedosi FV, Cigolari S, et dlancet Oncol 2005;6: 669—77.
[21] Petros WP, Hopkins PJ, Spruill S, BroadwaterM&denburgh JJ, Colvin OM, et al.Clin Oncol 2005;23:
6117—25.

[22] Efferth T, Volm M.Pharmacol Ther 2005;107:155—76.

[23] Michael M, Doherty MMJ Clin Oncol 2005;23:205—29.

[24] Marsh S. Thymidylate synthase pharmacogesetivest New Drug2005.

590
Scholar Research Library



