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A comparative assessment of the ADR profile in various 
anti-cancer regimens excluding gastro-intestinal and 

haematological toxicity at a tertiary care centre.
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ABSTRACT
This study compared the adverse drug reaction (ADR) profile in 
various anti-cancer regimens in 55 patients who attended a tertiary 
care centre. The adverse drug reactions which are caused by anti- 
cancer agents are common and they may be enhanced when the 
drugs are used in combinations. The cases which conformed to 
the inclusion criteriae were selected and the details were noted in a 
proforma, which were then statistically analyzed. 

The results which were obtained, showed that the ADRs were 
common, but that they occurred in a similar frequency as in other 

study groups and that the severity grade was low. The counter 
measures to tackle the adverse reactions were also effective, 
leading to a hundred percent survival through the six cycles and the 
two year survival, which in itself spoke volumes about the ADRs. 
These findings were in tune with the findings of various researchers 
in the field of anti cancer toxicity profiles. 

The incidence of the neurotoxicity, the dermatological adverse 
effects and other miscellaneous ADRs was frequent, but not of 
high severity.
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INTRODUCTION
Cancer is one of the major causes of mortality in the modern world, 
both in the developing and the developed countries. The research 
work which is being done on cancer takes time and meticulous 
documentation. 

Cancer is no more spells doom for the patients, with the use of a 
combination of therapies. 

The advent of a multimodal approach including chemotherapy, 
radiation, surgery and gene therapy have brought down the cancer 
death. Cancers are very much amenable to therapy, if they are 
diagnosed, early. In fact, some may be cured i,e, choriocarci noma, 
breast and teslicular tumours and lymphomas [1,2].

Anti-cancer drugs have been used to treat noncancerous diseases 
like-rheumatoid arthritis, organ transplants, sickle cell anaemias 
and psoriasis and as anti-infectives. Myelosuppression that is 
prolonged and cumulative, is produced by busulfan, leading to its 
use in the treatment of allogeneic bone marrow transplant cases 
[3].

The toxicity profiles of the anti-cancer drugs vary and the data 
has to be quantified in this regards. Hence, our study compared 
the toxicity profiles of 55 patients who had various types of 
malignancies. The gastro-intestinal toxicity and haematological 
toxicity form a major share of the anti-cancer ADRs; hence this 
aspect was discarded, and only all other ADR manifestations 
were considered. The major ADRs comprised of neurotoxicity, 
dermatological toxicity, nephrotoxicity, etc. [4,5]

Patients and Methods
This was a prospective study which was conducted in the 
Department of Oncology, KMC, Attavar. Informed consent was 
taken from the patients who were included in the study.

Inclusion criteria
The study sample consisted of a total of 55 patients. Adult patients 
who were started on chemotherapy from July 1999 were included 
in the study. Patients who received chemotherapy for solid 
tumours, lymphomas and other types of cancers on an adjuvant or 
therapeutic basis were included in the study. Adult patients of any 
age group and of both sexes were included in the study.

Exclusion criteria
Old cases i.e., the patients who were already on chemotherapy 
were not selected. Paediatric cases were not taken up for the 
study.

For the selected patients, the case history was made and an 
examination was done, the details of which were entered on special 
proformas and they were regularly followed up. The period of the 
study was 20 months. These details were entered into a spread 
sheet and the percentage distribution of each of the toxicities in 
the different grades were found out. A statistical analysis and a 
comparison study were done and the toxicities of the different 
regimens which could be statistically analyzed, were compared. 
Only 6 such regimens were compared in this study. A comparison 
between the base line values and the last cycle was made by using 
Wilcoxon’s signed rank sum test, comparisons between the 6 
cycles were done by using the Friedman test and comparisons 
within the regimens were done by using Fisher’s exact test. Thus, 
the probability of significance and the p-value was found out with 
the help of these tests [6].

DISCUSSION
The main objective of our study was to assess the toxicity of various 
anti-cancer drugs by grading them as per the WHO guidelines 
and also to compare the toxicities of the different drug regimens. 
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This study was conducted on 55 diagnosed cases of various 
malignancies who received anti-neoplastic drugs in combination 
chemotherapy. Specific regimens which comprised of selected 
drugs were administered for individual malignancies according to 
the recommended schedules. 

Because of ethical problems and technical difficulties, invasive 
procedures were not employed in this study, which limited the 
number of toxicities which were studied and so, only the clinically 
assessable toxicities were given prime importance. 

Ca. bronchus was treated with a regimen of Etoposide and Cisplatin 
and the patient completed all the cycles of the chemotherapy, while 
experiencing only allergy, pigmentation, alopecia and renal toxicity 
(increase in blood urea and serum creatinine) as the adverse 
effects.

The VMCP regimen for multiple myeloma showed allergy, 
pigmentation, alopecia and a slight increase in blood urea and 
serum creatinine as the adverse effects. 

The CMF, CC and FL regimens showed a higher degree of allergy 
in grade 0 as opposed to the other regimens.

The CMF, FL and the FC regimens showed raised blood urea in 
grade 1.

Diagnosis Regimen No. of 
pts.

Drugs Dosage Interval

Ca Breast CMF 8
Cyclophosphamide Metho-

trexate
5-fluorouracil

800-1000 mg/m2 IV-d1

50-65 mg/m2 IV-d1

750-1000 mg/m2 IV-d1

3 wkly/6 cycles

GIT &
Hepatocellular

FL 6
5-fluorouracil
Leucovorin

750 mg/m2 IV-d1-d5

30 mg/m2 IV-d1-d5

28 d/ 6 cycles

Head & Neck FC 5
5-fluorouracil

Cisplatin
500-1000 mg/m2 IV-d1-d5

75-100 mg/m2 IV-d1

3 wkly / 6 cycles

Ca. Ovary CC 5
Carboplatin or

Cisplatin
Cyclophosphamide

400 mg/m2 IV-d1

50-100 mg/m2 IV-d1-d3

800-1000 mg/m2 IV-d1

3 wkly / 6 cycles

Ca. breast CAF 4
Cyclophosphamide

Doxorubicin
5-fluorouracil

800-950 mg/m2 IV-d1

60-90 mg/m2 IV-d1

750-950 mg/m2 IV-d1

3 wkly / 6 cycles

Ca stomach
Ca pancreas

FAM 4
5-fluorouracil
Doxorubicin
Mitomycin

750-900 mg/m2 IV-1, 8,29,36

40 mg/m2 IV-d1, d29

10-15 mg/m2 IV-d1

Rpt every 56d.

Ostosarcoma AC 2
Doxorubicin

Cisplatin
70 mg/m2 IV-d1

50 mg/m2 IV-d1-d3

3 wkly / 6 cycles

Ca breast FEC 2
5-fluorouracil

Epirubicin
Cyclophosphamide

800 mg/m2 IV-d1

80 mg/m2 IV-d1

800 mg/m2 IV-d1

3 wkly / 6 cycles

Brain tumour VLP 2
Vincristine
Lomustine

Procarbazine

2 mg/m2 IV-d1

40 mg/m2 p.o.-d1

100 mg/m2 p.o.d1-d10

6 wkly / 6 cycles

Malignant fibrous 
histiocytoma

ID
1 Ifosfamide

Doxorubicin
3.5 mg/m2 IV-d1-d5

30 mg/m2 IV-d1-d3

3 wkly / 6 cycles

Ca-Cervix C 1 Cisplatin 90 mg/m2 IV-d1-d2 28 d/ 6 cycles

NHL CHOP 1 Cyclophosphamide
Doxorubicin
Vincristine

Prednisolone

1200 mg/m2 IV-d1

70 mg/m2 IV-d1

2 mg/m2 IV-d1

20 mg/m2 p.o.d1-d5

3 wkly / 6 cycles

NHL COP 1 Cyclophosphamide
Vincristine

Prednisolone

700 mg/m2 IV-d1

2 mg/m2 IV-d1

20 mg/m2 p.o.d1-d5

3 wkly / 6 cycles

Ca Breast CXF 1 Cyclophosphamide
Mitoxantrone
5-fluorouracil

800 mg/m2 IV-d1

20 mg/m2 IV-d1

750 mg/m2 IV-d1

3 wkly / 6 cycles

[Table/Fig-1a]:    Heading missing

Most of the anti-cancer drugs damage the hair follicle. They 
produce either partial or complete alopecia, especially paclitaxel, 
cyclophosphamide, doxorubicin, vincristine, methotrexate and dactinomycin.
Alopeica, nail changes, dermatitis, increased pigmentation and atrophy of 
the skin may be encountered3. Alopecia is also very common with 
the CMF regimen.

In our study, out of the 55 patients who were studied, only 12 
(21.8%) patients were not affected by alopecia, whereas most of 
the patients, i.e., 43 (78.2%) were affected by alopecia. 13 (23.6%) 
patients showed grade 1 or mild hair loss and 30 (54.6%) showed 
grade 2, i.e., pronounced or total hair loss. 

Other dermatological toxicities which were observed were allergy 
and hyper pigmentation (of the nails and skin).

Most of the patients were not much affected by allergy i.e., 41 
(74.5%). Only 14 (25.5%) patients showed grade 1 allergy. The 
allergy was only mild. 

Hyper pigmentation was seen in the nails and skin. A blackish 
discolouration of the skin and nails was observed. Most of the 
patients were affected with either grade 1, i.e., 13 (23.6%) or grade 
2, 24 (43.6%) hyper pigmentation. 18 (32.7%) patients remained 
unaffected. 
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Severe skin reactions like atrophy of the skin were not seen in our 
study. 

Renal tubular damage was the major toxic symptom which was 
associated with cisplatin, streptozocin and high-dose methrotrex-
ate therapy. Acute haemorrhagic cystitis could complicate the cy-
clophasphamide and ifosfamide therapies [2].

In our study, the blood urea levels were increased in a majority of 
the patients. Out of the 55 patients who were treated with different 
anti-cancer drugs, 39 (70.9%) showed an increase in the blood 
urea levels. Out of the total patients who were affected, 32 (58.2%) 
patients had grade 1 severity, 5 (9.1) patients had grade 2 severity 
and 2 patients (3.6%) showed grade 3 severity. Only 16 (29.1%) 
patients remained unaffected. 

The serum creatinine levels were also increased. All the 55 
patients (100%) were affected, out of which 39 (70.9%) had 
grade 1 severity and 16 (29.1%) had grade 2 severity. No patient 
remained unaffected. Nephrotoxicity was present, even though 
the patients received diuretics, hydreation and MESNA. The blood 
urea and serum creatinine levels showed a significant difference 
(p<0.005) before and after the chemotherapy. No other toxicities 

like haemorrhagic cystitis, urinary incountinence, dysuria and renal 
failure were observed in this study. 

The mean body weight of the patients decreased at the end 
of 6 cycles of chemotherapy. The reasons for this may be the 
progression of the disease, the cytotoxic effects of the drugs, and 
also decreased food intake due to anorexia, nausea and vomiting. 

Neurological dysfunction of several types was seen in patients who 
received cisplatin. A peripheral neuropathy has been described, 
primarily distal and sensory, with parasthaesias of the hands and 
feet, abnormal vibration and position sense and diminished light 
touch. Studies which were conducted in the affected patients were 
abnormal. Cisplatin can produce ototoxicity with a high frequency 
of hearing loss, tinnitus, and even deafness.

Other toxicities which were noted during the chemotherapy were neu-
rotoxicity in the form of mild parasthaesia, a tingling sensation in the 
extremities and tinnitus. These were seen in patients who received 
regimens containing cisplatin. This can be attributed to the toxicity of 
the platinum co-ordination complex, cisplatin in our study. 

Pulmonary damages were found in occasional patients after the 
treatment with cyclophosphamide.

Diagnosis Regimen No. of 
pts.

Drugs Dosage Interval

Ca Bronchus EC 1 Etoposide Cisplatin
200 mg/m2 IV-d1-d3

50 mg/m2 IV-d1

3 wkly/6 cycles

Ca. Rectum F 1 5- fluorouracil 5-fluorouracil 28d/6 cycles

Anoretcal ca FMM 1
5-fluorouracil

Mitomycin
Mitoxantrone

500 mg/m2 IV-d1-d5

10 mg/m2 IV-d1

20 mg/m2 IV-d1

3 wkly/6 cycles

Ca.Ceacum FLe 1 5- fluorouracil
Levamisole

750 mg/m2 IV-d1-d5

for 1st cycle, then wkly
150 mg/m2 -p.o. -d1-d3

every other week

Weekly

Naso-pharyngeal Ca. MICE 1 Mesna
Ifosfamide 
Cisplatin

Etoposide

400 mg/m2 IV-d1-d5

2 mg/m2 IV-d1-d5

50 mg/m2 IV-d3-d5

200 mg/m2 IV-d1-d5

3 Wkly/6 cycles

Ca. ureter M-VAC 1 Methotraxate
Vinblastine
Doxorubicin

Cisplatin

45 mg/m2 IV-d1

4 mg/m2 IV-d1-d2

45 mg/m2 IV-d1-d2

100 mg/m2 IV-d2

2d/15d/6cy

Ca. lung MIME 1 Mesna
Ifosfamide
Mitomycin
Etoposide

400 mg/m2 IV-d1-d3

2 mg/m2 IV-d1-d3

10 mg/m2 IV-d2

200 mg/m2 IV-d1-d3

3 Wkly/6 cycles

Multiple Myeloma MP 1 Melphalan
Prednisolone

5 mg/m2 p.o. -d1-d4

20 mg/m2 0\p.o.-d1-d3

6 wkly

Ca. breast VAC/
VadrC

1 Vincristine
Doxorubicin

Cyclophosphamide
Actinomycin-D

2 mg/m2 IV
70 mg/m2 IV
700 mg/m2 IV

1.5  g/ m2 IV-d1

20 mg/m2 p.o.-d1 -d4

3 Wkly/6 cycles

NHL VCAP 1 Vincristine
Cyclophosphamide

Doxorubicin
Prednisolone

2 mg/m2 IV-d1

800 mg/m2 IV-d1

60 mg/m2 IV-d1

20 mg/m2 p.o.-d1 -d4

3 Wkly/6 cycles

Multiple myeloma VMCP 1 Vincristine
Melphalan

Cyclophosphamide
Prednisolone

2 mg/m2 IV-d1

5 mg/m2 p.o.-d1 -d4

600 mg/m2 IV-d1

10 mg/m2 p.o.-d1 -d4

3 wkly/6 cycles

NHL MINE 1 Mesna
Ifosfamide

Mitoxantrone
Etoposide

400 mg/m2 IV-d1 -d3

2 g/m2 IV-d1-d3

20 mg/m2 IV-d1

100 mg/m2 IV-d1 -d3

3 wkly/6 cycles

[Table/Fig-1b]:   Heading missing
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Few patients who were on the CC and CMF regimens showed 
milder forms of respiratory problems (cough and dyspnoea). 
This may be due to the cyclophoshamide component in those 
regimens. 

Electrolyte disturbances like hypomagnesaemia, hypocalcaemia, 
hypokalaemia and hypophospataemia, etc have been discussed 
in the literature, but in this study, it was not possible to estimate all 
these criteriae routinely because of technical reasons. 

Liver function tests did not show any statistically significant 
difference before and after the chemotherapy. Hence, in our study, 
no hepatotoxicity was observed due to the administration of the 
anti-cancer drugs. 

SYSTEM % of ADR

Dermatology Alopecia
Allergy

Hyper pigmentation

78.2%
74.5%
67.3%

CVS 2%

Metabolic 2%

Reproductive 2%

Renal Increased blood urea
Increased serum creatinine

70.9%
100%

Respiratory 5%

Neurotoxicity Paraesthesia, Numbness 2%

[Table/Fig-2]: Adr Pertaining To Systems (Excluding Git And Haematol-
ogy)
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[Table/Fig-3]:	 Percentage distribution of dermatological toxici-
ties.

[Table/Fig-4]:	 Percentage distribution with grading of dermato-
logical toxicities. 

[Table/Fig-6]:	 Percentage distribution with grading of renal toxici-
ties.

REGI-
MEN

BLOOD UREA S. CREATININE n

GO GI G2 G3 G1 G2

CMF 3 5 6 2 8

FL 1 4 1 5 1 6

CC 1 3 1 3 2 5

FC 4 1 5 5

CAF 3 1 2 2 4

FAM 1 3 3 1 4

AC 2 2 2

REGI-
MEN

BLOOD UREA S. CREATININE n

GO GI G2 G3 G1 G2

FEC 1 1 2 2

VLP 1 1 2 2

C 1 1 1

CHOP 1 1 1

COP 1 1

CXF 1 1 1

EC 1 1 1

F 1 1 1

FMM 1 1 1

FLe 1 1 1

ICE 1 1 1

ID 1 1 1

M-VAC 1 1 1

MIME 1 1 1

MP 1 1 1

MINE 1 1

VAC/
VADRC 

1 1 1

VCAP 1 1 1

VMCP 1 1 1

TOTAL 
N
%

16
29.1

32
58.2

5
9.1

2
3.6

39
70.9

16
29.1

55
100

[Table/Fig-5]: Percentage Distribution and grading of renal toxicities in 
different regimens.
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Conclusions
This study noted the ADR profile in 55 patients who took various 
anti-cancer regimens along with radio therapy. The incidence of 
the drug reaction was very common, but of low severity, according 
to the WHO ADR grading system. This was also reflected in other 
such studies across the world. Hence, effective counter measures 
and a low incidence of mild ADR leads to a better compliance and 
an enhanced survival rate. 

REFERENCES
  [1]	 Sikie BI. The rational basis for cancer chemotherapy. Anti-neoplastic 

agents. In: Cragi’s Modern Pharmacology with Clinical Applications, 
5th ed, Little, Brown and Company, New York, 1997; 659-2.

  [2]	 Lowenthal RM, Eaton K. Toxicity of chemotherapy. Hematol – Oncol 
–Clin - North Am 1996 Aug; 10(40):967-90.

  [3]	 Grever MR, Chabner BA. Cancer drug discovery and development, 
In : DeVita Vt, Hellman S, Rosdenberg SA. Cancer Principles and 
practices of oncology, 4th ed, Pub JB. Lippincot Co, Philidephia, USA, 
1993:328-30.

  [4]	 Vittorina Zagonel. Reducing chemotherapy-associated toxity in 
elderly cancer patients. Cancer Treatment Review, Division of Medical 
Oncology Leukemia unit, Italy. 1996 May; 22(3): 223-4.

  [5]	 Ogawa M. Anti-cancer drugs and pharmacologic actions. Nippon – 
Rinsho – 1997 May; 55(5): 1017-23.

  [6]	 Levi F. Chemotherapy and dose intensity. Bull – Cancer. 1995 ; 82 
(suppl 1): 29-36.

  [7]	 Brestescher C, Pautier P, Farge D. Chemotherapy and cardio toxicity. 
Ann- Cardiol – Angeiol Apris 1995 Oct; 44(8) : 443.

  [8]	 Gescher A. Modulators of single transduction as cancer chemotherapeutic 
agents – novel mechanisms and toxicities. Toxicol – Lett. 1995 Dec; 
82-83: 159 -65.

  [9]	 Jelinel J, Fairbrain LJ, Dexter TM. Will the transfer of cytostatic drug 
resistance genes increase hematoposis resistance in the treatment of 
malignant tumors? Cas – Lek- Cesk. 1997 Jan 8; 136(1) : 22-6.

[10]	 Verweij J. New promising anti-cancer agents in development. what 
comes next? Cancer – Chemother – Pharmecol. 1996; 38 (suppl:S) 
3-10.

[11]	 Kurbacher CM, Mallmann PK. Chemo protection in anticancer – Res. 

1998 May – Jun ; 18(3C): 2203-10.
[12]	 Badary OA, Abdel Nasim AB, Khalifa AE, Hamada FM.Differential 

alteration of cisplatin cytotoxicity and myelotoxicity by the paclitaxel 
vehicle Cremophor El. Naunyn – Schmiedergs - Arch – Pharmacol. 
2000 Mar; 361(3): 339-44.

[13]	 Joensuu H. Novel cancer therapies: More efficacy, less toxicity and 
improved organ preservation. Ann – Med. 2000 Feb; 32(1): 31-3.

[14]	 Socinski MA. Single-agent pactitaxel in the treatment of advanced non 
– small cell lung cancer. Oncologist 1999; 4(5): 408-16.

[15]	 Fung MC, Stornido AM, Nguyen B, Arning M, Brookfield W, Vigil J, et 
al. A review of the haemolytic uremic syndrome in patients who were 
treated with gemcitabine therapy. Cancer May 1 1999; 85(10):  2265-
71.

[16]	 Lokich JJ, Sonneborn H, Anderson NR. Combination paclitaxel, 
cisplatin and etoposide for patients with previously untreated 
esophageal and gastroesophageal carcinomas. Cancer June 1 1999; 
85(11 2347-51.

[17]	 Schrijvers TM, Coebergh JW, Mackenbach JP. Socio-economic status 
and co-morbidity among newly diagnosed cancer patients. Cancer 
October 15,1997; 80(8): 1482-88. 

[18]	 NEJM – Pharmacogenomics and Drug Toxicity. www.nejm.org July 
23, 2008, (10.1056/NEJMe0805136) 

[19]	 Anticancer Drug Toxicity.Prevention, Management, and Clinical Phar-
macokinetics... 2008 United States and Canadian Academy of Pa-
thology…www.nature.com/modpathol/journal/v13/n9/full/3880 173a.
html.

[20]	 Monitor Toxicity, Anti-Cancer Drug ...  www.promega.com/ pressrelease/20080219_ 
cytotoxglo.htm - 27k – Cached.

[21]	 Anticancer Drug Toxicity www.amazon.com/Anticancer-Drug-Toxicity-
Prevention-Pharmacokinetics/dp/0824719301 - 204k - Cached. 

[22]	 Lorus Toxicology Program Supports Novel Route Route of 
Administration of... July 3, 2008. www.istockanalyst.com/article/ 
viewiStockNews+articlid_2474889 ~title_Lorus- Toxicology-Program.
html – 43k – Cached.

[23]	 New Anti-cancer Agent Can Overcome Resistance To Drugs (Feb. 25, 
2008) www.sciencedaily.com/releases/2008/03/080318124812.htm 
- 48k - Cached. 

[24]	 S Karger AG, Basel Reduction of Anticancer Drug Toxicity, Pharmaco-
logic, Biologic, Immunologic and Molecular Genetic Approaches 3rd 
International Symposium, Heidelberg, December 1993., Contributions 
to Oncology Vol. 48 issn: 0250-3220 e – ISSN: 1662 – 2928.


