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ABSTRACT

Cancer chemotherapy engenders a gamut of unpredictable and perilous toxicities, which can cause substantial
mortality, morbidity, and results in escalated healthcare costs due to increased requirement for ameliorative treat-
ments and toxicity-related hospitalization. The main objective of this article is to report a range of adverse effects of
CHOP regimen in patients with intermediate grade Non-Hodgkin’s Lymphoma (NHL). This randomized prospective
study was conducted on de novo intermediate grade NHL patients, aged >20<60 years, receiving CHOP chemotherapy
regimen. Out of 30 patients who satisfied the inclusion criteria, only 25 patients completed 6 cycles of chemotherapy
and were evaluated for various toxicities. Evaluation of all the 25 subjects showed that, in comparison with the
baseline, most patients exhibited toxic damages. The hepatopancreatic, dermatological, vascular and nephrological
damages, eventually resulted in weight loss, hepatomegaly, alopecia, hypotension, as well as abnormal levels of
serum liver markers, serum creatinine and blood glucose. But, the necessity to interrupt the CHOP treatment did not
arise in any of the patients. Thus, in this study combination chemotherapy with CHOP protocol was well tolerated by

majority of the subjects.
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INTRODUCTION

The widespread occurrence of Non-Hodgkin's
lymphoma (NHL) makes it the most common
hematologic cancer among adults in the world.
NHL constitutes a heterogeneous group of malig-
nant neoplasms of the lymph nodes and lymphoid
tissues such as spleen, bone marrow, and other
organs of the immune system (van de Schans et al.,
2011). NHL is characterized by an array of cytomor-
phologies, immunologic marker profiles and genetic
abnormalities. This heterogeneous entity differs
with regard to the cell of origin, site of involvement,
symptomatology and response to the treatment
(Furie et al., 2003). Evidences suggest that distinctive
variants of multicyclic CHOP chemotherapy may
perk up the treatment outcome in intermediate
grade NHL. The preference of a dose depends on
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the age, performance status, marrow reserve, renal
and hepatic functions.

The studies and discovery of new drug entities (Rao
et al., 2012; Singh et al., 2012) and novel formulations
as well as the adverse reports on conventional
medications are compelling the US Food and Drug
Administration (US-FDA) and other independent
drug safety endeavors to perform their own analys-
es about potential adverse effects of various drugs
through the post-market surveillance efforts. In this
line, the French had coined the word ‘pharmacovi-
gilance’ which means ‘study of the undesirable
effect of drugs’. The word pharmacovigilance” was
derived from the Greek ‘pharmakon’, a drug or
medicine, and from the Latin ‘vigilans’, watchful or
careful. The WHO defined Pharmacovigilance as
‘the science and activities relating to the detection,
assessment, understanding and prevention of drug-
related adverse effects or any other possible risks
(WHO, 2002). Therefore, this study was designed to
scrutinize the spectrum of toxicities following six
cycles of CHOP chemotherapy regimen in subjects
with intermediate grade NHL and to assess the
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Selection Criteria of Patients

Inclusion Criteria

~

e De novo Intermediate Grade NHL
Patients
e Aged >20<60 Years

a4 )

e Patients on stage IV
(metastasized cancer)
e Elderly patients with organ

Exclusion Criteria

Receiving CHOP Chemotherapy
Regimen
e All the Patients with Performance
Status 0 to 3
Clinical Stage I-I1I.

)

dysfunction
e Patients with performance

status 4
\_ J

HIV patients.

\ 4

30 Patients Satisfied Selection Criteria

A

y

Chemotherapy Treatment Regimen

Cyclophosphamide (750 mg/m?2 as infusion), Doxorubicin (50
mg/m? as infusion), Vincristine (maximum 1.4 - 2 mg/m?2 as
bolus), and Prednisolone (100 mg as oral tablet from day 1 to
day 5). Each cycle was repeated at 21-day intervals.

~

(L‘Iinical Investigation

\ guidelines. J

(Drop-Outs \
* The patients were e Two subjects died
evaluated fOI.ﬂ toxic during chemotherapy
symptoms during each due to disease
cycle. . progression.
e The toxicities were graded e Three subjects do not
ST to WHO \ complete the cycles. /

\

y

25 patients completed 6 cycles of chemotherapy
e 17 male and 8 female patients
e Average Ages were 42 for male and 47 for female

Figure 1: A Schematic Representation of the Clinical Study.

variation of the severity of these toxicities with each
cycle of chemotherapy and grade them according to
WHO guidelines.

MATERIAL AND METHODS

This clinical study is a randomized prospective trial
conducted on de novo intermediate grade NHL

patients, at the Department of Medical Oncology,
Regional Cancer Centre (RCC), Trivandrum, India,
after obtaining sanction from Institutional Review
Board and Scientific Review Committee. All the
patients gave their written informed consent prior
to entry into the protocol. All the eligible candidates
underwent baseline clinical investigations prior to
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chemotherapy. A schematic representation of the
clinical study is depicted in Figure 1.

The subjects were free to use Hz-receptor antagon-
ists and antacids when needed. All the subjects with
chemotherapy underwent clinical investigation at
day 10. The patients were examined for toxic
symptoms during each cycle and the toxicities were
graded according to WHO guidelines (Perry, 1992).
In our study, the performance status was graded as
per the Eastern Cooperative Oncology Group
(ECOG)/ Zubrod’s and Karnofsky’s scales (Buccheri
et al., 1996; Socinski et al., 2003).

RESULTS AND DISCUSSION

According to the SEER Cancer Statistics Review
1975-2009, USA
estimated that 70,130 men and women (38,160 men
and 31,970 women) will be diagnosed with and
18,940 men and women will die of non-Hodgkin

the National Cancer Institute,

lymphoma in 2012 (Howlader et al., 2011). In spite of
substantial progress in the understanding of the
molecular biology of the NHLs, their precise
etiology remains obscure. Moreover, the toxicity
profile of CHOP therapy is being evaluated for
several decades especially in developing countries
like India. Though modern therapeutics options like
Rituximab has opened the way for better treatment
modalities, the affordability of such therapy in India
is still a matter a debate. Hence, a reappraisal of the
conventional CHOP therapy is required to ascertain
the tolerance, resistance or other pharmaco-
toxicological outcomes of these drugs in Indian race
which in turn throws light on the requirement of
any treatment variations with respect to the dose or
combination in the chemotherapy regimen.

The CHOP regimen which comprises of cyclophos-
phamide, doxorubicin, vincristine and predisolone
was considered as the gold standard therapy for
NHL patients. Cyclophosphamide and doxorubicin
are well known to produce hepatic, renal and
cardiac toxicities apart from common hematological
and bone marrow toxicities. A recent study had
shown that R-CHOP therapy causes severe liver
damage including the break out of occult hepatitis
(Ahmad et al., 2011). In line with that, in our study
also the patients developed liver abnormalities
manifested by increased serum transaminases,

alkaline phosphatase, bilirubin and remarkably
hepatomegaly (Figure 2-5). The CHOP therapy
though increased the performance status, produced
progressive liver damage in the 6 cycles. Also it was
observed that the serum levels of transaminases,
phosphatase and bilirubin went upto the levels
grade 3 & 4 toxicities whereas the hepatomegaly did
not progress beyond grade 2 in any of the patient till
6™ cycle. The increase in liver damage and subse-
quent release &
biomarkers may be due to the free radical genera-
tion by the chempotherapeutics during their
metabolism in the liver (Ferreira et al., 2008).

increase of serum hepatic

Although, weight loss was found to be increased in
few patients (Figure 6), it could be understood that
the weight loss did not progress beyond grade 3 or 4
and hence it is due to the disease progression
(Friedman et al., 2011) and not due to the toxicity of
CHOP therapy. Alopecia is one of the well estab-
lished and distressing adverse effects of cancer
chemotherapy which occurs due to the misidentifi-
cation and suppression of rapidly growing hair
follicular cell growth by these chemotherapeutics
(Kargar et al., 2011). In corroboration with that, in
our study also CHOP chemotherapy caused upto
grade 2 alopecia in 32% of the subjects and grade 1
alopecia in 20% of the patients (Figure 7). Hilde-
brandt et al (2000) reported that CHOP therapy
causes dysphagia as observed in our study where
the patients reported upto grade 4 dysphagia
(Figure 8). In this view, Wang et al., (2000) reported
a  transient  esophageal
tion with dysphagia in a 62-year-old man receiving
chemotherapy for

motor  dysfunc-

vincristine-containing non-
Hodgkin's lymphoma. As reported in a recent study
by Brunello et al, 2011, a marginal increase in the
glycemic levels were observed in the present study
(Figure 9). Dysuria was a minor complaint in many
and none had dysuria of grade 3 (Figure 10).
Alteration in serum creatinine was observed from
the first cycle onwards but in none of the subjects,
grade 3 or 4 toxicity observed (Figure 11). Though
hypotension was not observed as a major toxic
manifestation, only one patient showed hypotension
which interrupted the chemotherapy (Figure 12).
Also, another study had shown that CHOP chemo-
therapy did not show any persistent low blood
pressure (Manolopoulos et al., 2009).

324



120 +

100 - H No. Of Patients
(%) Grade 4
80 -
H No. Of Patients
60 - (%) Grade 3
40 - m No. Of Patients
)
20 - (%) Grade 2
0 H No. Of Patients

(%) Grade 1
Cl1 C2 C3 C4 C5 C6

Figure 2: Percentage distribution of Bilirubin and grades
in NHL patients.
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Figure 4: Percentage distribution of serum alkaline
phosphatase and grades in NHL patients.
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Figure 6: Percentage distribution of weight loss and
grades in NHL patients.
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Figure 3: Percentage distribution of serum transaminase
and grades in NHL patients.
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Figure 5: Percentage distribution of hepatomegaly and
grades in NHL patients.
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Figure 7: Percentage distribution of alopecia and grades
in NHL patients.
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Figure 8: Percentage distribution of dysphagia and
grades in NHL patients.
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Figure 9: Percentage distribution of hyperglycemia and

grades in NHL patients.
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Figure 10: Percentage distribution of dysuria and grades
in NHL patients.
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Figure 12: Percentage distribution of hypotension and

grades in NHL patients.
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Figure 11: Percentage distribution of creatinine and
grades in NHL patients.
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CONCLUSION

To conclude, it has been observed that in this study,
combination chemotherapy with CHOP protocol was
well tolerated by majority of the subjects with a
significant control upon the disease progression.
However, large pool of subjects must be included in
future clinical trials to validate this research outcome.
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