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Preface

It is not difficult to assemble facts and figures about any aspect of cancer care or science
these days. Five minutes at a keyboard can produce notable abstracts concerning any
topic. Some excellent textbooks, of intellectual and physical weight, are found on most
oncologists’ bookshelves. So why write a book on problem solving in oncology? The
answer lies in the need for individuals to assimilate information quickly and easily synth -
esize in a form to make it relevant to the problems that they meet in their everyday pro-
fessional clinical activities. Many electronic and textbook sources are excellent at
providing a particular piece of information but may not set it in the context of real-life
clinical cases.

Problem Solving in Oncology has been written to provide the current evidence on a
topic, brought together in a clinically relevant real-life, case-based format. It has been
developed to serve the needs of both trainees in oncology and practising consultants.
Each chapter has been developed by an interplay between an oncology trainee and an
established consultant and the breadth of the topics covers most, but not all, aspects of
oncology. Each chapter relates to the sort of cases which oncology professionals see every
day and brings recent evidence on management to bear upon that case. Individual chap-
ters can be read quickly and easily and serve both for education and training and to
update the reader. We have kept the book small enough and short enough to be carried
around, recognizing that reading of this kind will often be done on trains and planes and
at home.

The editorial team is drawn from leading cancer centres in the UK and Ireland which
combine large clinical practices with internationally recognized expertise in both bio-
medical sciences and patient-centred research. We hope that readers will find this book a
uniquely useful resource to support them in their training and professional development
in an enjoyable and accessible way.

The Editors
October 2007
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3D-CRT three-dimensional conformal
radiotherapy

5-HIAA 5-hydroxyindoleacetic acid
5-HT3 5-hydroxytryptamine
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Association
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ASCO American Society of Clinical Oncology
ASTRO American Society for Therapeutic

Radiology and Oncology
AUC area under the curve
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BSO Bilateral salpingo-oophorectomy
CAB complete androgen blockade
CALGB Cancer and Leukaemia Group B
CBOP carboplatin, bleomycin, vincristine and

cisplatin
CBR clinical benefit response
CEA carcinoembryonic antigen
CF cisplatin and 5-fluorouracil
CGA comprehensive geriatric assessment
CHOP cyclophosphamide, hydroxydaunomycin

[doxorubicin], Oncovin [vincristine], and
prednisone

CHR carboplatin hypersensitivity reaction
CISCA cisplatin, cyclophosphamide and

doxorubicin
CK cytokeratin
CMF cyclophosphamide, methotrexate and

fluorouracil
CNS central nervous system
CSA cryosurgical ablation
CSF cerebrospinal fluid
CT computed tomography
CTZ chemoreceptor trigger zone

CVC central venous catheter
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EBRT external beam radiotherapy
ECF epirubicin, cisplatin and 5-fluorouracil
ECG electrocardiogram
ECOG PS Eastern Cooperative Oncology Group

performance score
ECX epirubicin, cisplatin and capecitabine
EDTA ethylenediamine tetraacetic acid
EGFR epidermal growth factor receptor
ELND elective lymph node dissection
EMA/CO etoposide, methotrexate, dactinomycin,

cyclophosphamide and vincristine
EOF epirubicin, oxaliplatin and 5-fluorouracil
EORTC European Organisation for Research and

Treatment of Cancer
EOX epirubicin, oxaliplatin and capecitabine
EP/EMA etoposide, cisplatin, methotrexate and

dactinomycin
ER oestrogen receptor
ERCP endoscopic retrograde

cholangiopancreatography
FAC fluorouracil, doxorubicin and

cyclophosphamide
FAMTX 5-fluorouracil, doxorubicin and

methotrexate
FE(50)C fluorouracil, epirubicin and

cyclophosphamide
FIGO International Federation of Gynecology and

Obstetrics
FISH fluorescence in-situ hybridization
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G-CSF granulocyte-colony stimulating factor
GFR glomerular filtration rate
GIST gastrointestinal stromal tumour
GITSG Gastrointestinal Tumor Study Group
GM-CSFs granulocyte macrophage-colony

stimulating factors
GP general practitioner
GTN gestational trophoblastic neoplasia
Hb haemoglobin
hCG human chorionic gonadotrophin
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1 Chemotherapy: Response Assessment

Chemotherapy

S E C T I O N  O N E 01

01 Chemotherapy: Response Assessment
02 Chemotherapy Toxicity: Cisplatin Extravasation
03 Chemotherapy Toxicity: Delayed Nausea
04 Chemotherapy Toxicity: Febrile Neutropenia
05 Chemotherapy Toxicity: Drug Reaction
06 Growth Factor Support in Chemotherapy

P R O B L E M

Case History
A patient has completed a course of chemotherapy and attends for the results of their
post-treatment computed tomography (CT) scan. The reports reads: In the thorax, both
previously noted metastatic deposits have reduced in size. The right mid-zone lesion now
measures 4.5 cm by 2 cm compared with 5 cm by 3.5 cm previously. The left apical nodule
which was previously 7 mm by 5 mm is no longer seen. However, in the upper abdomen, a
2 cm lesion is now noted in the liver, which was not scanned in the previous investigation.

How do you evaluate the patient’s response to chemotherapy?

How do the methods apply to the patient?

What will you say to the patient?

Background
How do you evaluate the patient’s response to chemotherapy?
Response to chemotherapy in a patient with metastatic disease can be assessed by several
approaches. These include subjective and objective methods of assessing disease
response. When a patient is started on treatment it is important at the outset to ascertain
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how their disease will be monitored, taking into consideration the method of monitoring
(which may be a combination of methods), the frequency of monitoring, and the impli-
cation of the results for further management.

Clinical assessment
Patients receiving chemotherapy will have regular clinical reviews prior to, during and
following completion of their chemotherapy. These reviews provide an opportunity to
assess clinically the patient’s response to their treatment. The patient can be asked about
symptomatic improvement which may have occurred following completion of
chemotherapy, for example, pain, anorexia, breathlessness, fatigue. There is a possibility
of bias in both the patient’s reporting of their condition and the interpretation of the
information by the physician.

Scoring systems have been developed to try to standardise assessment of clinical
response. These were initially developed for use in clinical trial settings but are now com-
monly used in medical practice, for example, the scoring systems used to assess perfor-
mance status of patients. Commonly used tools are the Karnofsky score and the World
Health Organization (WHO)/Eastern Cooperative Oncology Group (ECOG) perfor-
mance score (see Appendix 1.1). 

In clinical studies, quality of life of patients has also been evaluated when determining
response to treatment. Studies have shown that there is often a significant correlation
between quality of life reported by the patient, symptom improvement and objective
tumour regression.1 Assessment with scoring systems can be a valuable means of moni-
toring patient response. Routine use in clinical practice may sometimes be difficult as
time during a consultation is often limited, and patients may find it difficult to complete
the sometimes complex questionnaires. Studies, however, have shown that the integra-
tion of quality-of-life questionnaires in routine practice is feasible, and has a positive
impact on patient–doctor communication and the patient’s functional and emotional
wellbeing.2

Clinical examination also may provide a means of monitoring response to treatment.
Direct measurement of palpable tumour masses may be possible in some cases, e.g. lym-
phadenopathy. When describing lesions, the site, size and appearance should be noted as
accurately as possible to reduce intra-observer variability. Clinical photography can also
be a useful means of monitoring disease response where exact tumour dimensions are
difficult to ascertain or multiple lesions are present, e.g. inflammatory breast cancer. It
allows for accurate documentation of disease, and provides a useful tool for comparison
of lesions before and after treatment.

Biochemical tumour markers
Tumour markers are substances which are either released directly by a tumour or are
released by normal tissue in response to the presence of a malignant tumour. These sub-
stances can be antigens, proteins, enzymes, hormones or other molecular substances.
Their role in clinical practice varies. For example, prostate-specific antigen (PSA) is
widely used to monitor disease and is under investigation as a screening marker, whereas
other markers such as carcinoembryonic antigen (CEA) can be used to detect disease
recurrence. Some of the most commonly used tumour markers are shown in Table 1.1,
along with benign causes of elevation and their sensitivities.

§01 Chemotherapy2
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Tumour markers can be used to assess response to chemotherapy. The rate of fall of
the tumour markers can used to determine response to treatment, for example in the
treatment of germ cell tumours. Studies have shown that normalization of α-fetoprotein
(AFP) and β-human chorionic gonadotrophin (βhCG) in patients with germ cell
tumours corresponds to complete remission with chemotherapy and survival.3

In ovarian cancer, studies have shown that defined responses of CA125 may be used as
a means of assessing tumour response, and that this is as reliable as serial CT scanning of
patients known to be CA125 responders.4 The definition of what numerical change in the
CA125 level is classed as a response is debatable, with several definitions having been pro-
posed. One example, which has been validated, is that serial increases of 25% in four
samples, 50% in three samples or levels persistently elevated at more than 100 μ/ml
related to disease progression.5 For this to be used in clinical practice to maintain accu-
racy it is necessary to use a computer program, which is not always feasible in routine
clinical practice. Simpler definitions have been developed, for example a confirmed dou-
bling of the CA125 from the nadir predicted progression with a sensitivity of 94% and
specificity of almost 100% in patients on second-line chemotherapy.6

As there is ongoing debate with regard to the defined role of tumour markers, in prac-
tice tumour markers are often used in adjunct to clinical and radiological indices of
tumour response. Inter-centre variation in the measurement of tumour markers can also
cause difficulty in the interpretation of markers as these techniques are as yet not fully
standardized.

Radiological assessment
The most commonly used method of assessing tumour response in the clinical setting is
radiological assessment. Comparison between pretreatment and mid or post-treatment
scans can provide evidence of response to chemotherapy. The modality used depends on

1 Chemotherapy: response assessment 3

Marker Associated malignancy Benign conditions Sensitivity (%)

CA27.29 Breast Breast, liver and kidney disorders 33 – early stage

67 – late stage

CEA Colonic In smokers, peptic ulcer disease, ulcerative 25 – early stage
colitis, Crohn’s disease 75 – late stage

CA19.9 Pancreatic and biliary tract Pancreatitis, cirrhosis 80–90 – in pancreatic

AFP Hepatocellular and non- Viral hepatitis, cirrhosis, pregnancy 80 – in hepatocellular
seminomatous germ cell tumours

βhCG Non-seminomatous germ cell Hypogonadal states, marijuana use 20 – early stage
tumours 85 – late stage

CA125 Ovarian Pregnancy, ascites, cirrhosis 50 – early stage
85 – late stage

PSA Prostate Prostatitis, benign prostatic hypertrophy 75 – in organ confined
disease

hCG, human chorionic gonadotrophin; AFP, α-fetoprotein; CEA, carcinoembryonic antigen; PSA, prostate-specific antigen.

Table 1.1 Commonly used tumour markers
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which marker lesion is being followed to monitor response to treatment. Where possible,
plain radiographs or ultrasound is preferable as their use reduces the amount of ionizing
radiation to which a patient is exposed; also in most centres they are more easily accessible.

Plain films are quick and simple to obtain and can be interpreted by non-radiologists.
The information gained from them can be useful in determining response to treatment,
for example in lung lesions in non-small cell lung cancer. However, the information is
often limited. Ultrasound again is readily available but is operator dependent, which can
introduce inaccuracy in the tumour measurement and make serial imaging difficult to
interpret. The reproducibility of these methods is not as accurate as that of CT and mag-
netic resonance imaging (MRI). Therefore it may be necessary to perform assessment by
CT or in some cases MRI to accurately assess disease response.

In an effort to standardize assessment of tumour response both in trial and non-trial
settings, Response Evaluation Criteria in Solid Tumours (RECIST)7 were developed in
2000, providing uni-dimensional criteria for tumour assessment. RECIST replaced the
1981 WHO criteria for tumour response8 which had originally been developed mainly
for use in relation to plain radiographs and early CT scanning, and used bi-dimensional
criteria. RECIST criteria also define the use of tumour markers and clinical findings in
the assessment of tumour response, although the main focus is on the radiological assess-
ment of tumours. RECIST criteria categorizes lesions into:

� Measurable lesions – lesions that can be accurately measured in at least one dimen-
sion with the longest diameter ≥20 mm using conventional techniques or ≥10 mm
with spiral CT scan.

� Non-measurable lesions – all other lesions, including small lesions (longest diameter
<20 mm with conventional techniques or <10 mm with spiral CT scan), i.e. bone lesions,
leptomeningeal disease, ascites, pleural/pericardial effusion, inflammatory breast disease,
lymphangitis, cystic lesions, and also abdominal masses that are not confirmed.

Following identification of these baseline lesions a maximum of five lesions per organ or
ten lesions in total are identified as target lesions. The sum of the longest diameters of the
target lesions is then calculated. The response to treatment is determined by the serial
assessment of these lesions. Table 1.2 shows the definitions of response according to
RECIST criteria for target lesions and Table 1.3 shows definitions for non-target lesions.9

RECIST is the most commonly used tool for assessing disease response. It provides stan-
dardized definitions of response in the setting of clinical trials, although its use in routine
clinical practice is perhaps less structured.

§01 Chemotherapy4

Complete response (CR) Disappearance of all target lesions

Partial response (PR) At least a 30% decrease in the sum of the longest diameter (LD) of target lesions, taking as
reference the baseline sum LD

Progressive disease (PD) At least a 20% increase in the sum of the LD of target lesions, taking as reference the smallest
sum LD recorded since the treatment started or the appearance of one or more new lesions

Stable disease (SD) Neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify for PD, taking
as reference the smallest sum LD since the treatment started

Table 1.2 Definitions of response of target lesions
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Discussion
How do the methods apply to the patient?
The case history above is an example of where structured tools used routinely in trials are
difficult to apply in routine clinical practice. There is one measurable lesion, the right
mid-zone mass (the target lesion), and one non-measurable lesion, the left apical nodule
(the non-target lesion), on the pre-treatment scan. By RECIST criteria the post-treat-
ment scan shows stable disease of the target lesion as the maximum longitudinal diame-
ter has reduced by 10%. The non-target lesion has resolved fully indicating complete
response (although no tumour marker information is given). The presence of the new
lesion in the liver in this case would not affect the best overall response, as the liver has
not been imaged previously so there is the possibility that the lesion was present before-
hand and it is unknown if it has altered with treatment. To determine best overall
response both responses are taken into account (Table 1.4), and the patient would be said
to have stable disease by RECIST.

If the WHO criteria are applied the outcome would differ from that of RECIST. WHO
uses the sum of the products of the longitudinal and perpendicular measurements of the
lesions, and does not specify a maximum number of lesions to be included in the assess-
ment. In this example assessment of response by WHO would conclude that the patient
had achieved a partial response. This highlights the need for standardization of response
criteria, especially where comparison is being made between outcome measures, i.e. in
multicentre clinical trials.

1 Chemotherapy: response assessment 5

Complete response Disappearance of all non-target lesions and normalization of tumor marker level

Incomplete response/ Persistence of one or more non-target lesion(s) or/and maintenance of tumor marker level 
stable disease above the normal limits

Progressive disease Appearance of one or more new lesions and/or unequivocal progression of existing non-target
lesions

Table 1.3 Definitions for non-target lesions

Target lesions Non-target lesions New lesions Overall response

CR CR No CR

CR Incomplete response/SD No PR

PR Non-PD No PR

SD Non-PD No SD

PD Any Yes or No PD

Any PD Yes or No PD

Any Any Yes PD

CR, complete response; PR, partial response; PD, progressive disease; SD, stable disease.

Table 1.4 Assessing response with RECIST
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The example also illustrates the need to take into account all indices of response. If the
patient felt their symptoms had reduced in this case, one would be more inclined to think
that the patient had a partial response to their treatment.

What will you say to the patient?
The case demonstrates the difficulty in relaying information to patients. It is important to
try to inform the patient fully and clearly about their condition from the outset. In this
case the patient may see the new information with regard the liver metastases as being an
indication of deterioration of their condition, when this may not necessarily be the case.

When discussing post-treatment results with patients, spend time going through
results, explaining the implications of results and their impact on future management
and addressing any questions that the patient may have.

Conclusion
Assessment of tumour response is a complex process which involves the use of several
modalities. The decisions made on the basis of these results have direct implications for
patient care.

Tumour assessment is an area which will continue to become more complex. The
development of new targeted agents has meant that present evaluation methods for
tumour response are likely to be insensitive to these agents. This has led to the develop-
ment of new molecular and radiological biomarkers which aim to determine more accu-
rately the response of tumours to therapeutic intervention. These new methods will no
doubt be translated into routine clinical practice in the future.
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Appendix 1.1

1 Chemotherapy: response assessment 7

100 Normal, no signs or symptoms

90 Minor signs or symptoms

80 Activity with effort, signs and symptoms present

70 Activity restricted, not working, self-caring, lives at home

60 Requires some help

50 Frequent medical care and help

40 Disabled

30 In hospital, death not near

20 Hospitalized and supported

10 Moribund

0 Dead

Appendix Table 1.1 Karnofsky performance score

0 Able to carry out all normal activity without restriction KP: 100

1 Restricted in physically strenuous activity but ambulatory and able to carry out light work KP: 80, 90

2 Ambulatory and capable of all self-care but unable to carry out any work; up and about more than 
50% of waking hours KP: 60, 70

3 Capable only of limited self-care; confined to bed or chair more than 50% of waking hours KP: 40, 50

4 Completely disabled; cannot carry out any self-care; totally confined to bed or chair KP: 20, 30

Appendix Table 1.2 WHO/ECOG performance scores. KP, Karnofsky performance score
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Case History
A woman who is receiving inpatient chemotherapy with cisplatin complains of pain at her
cannula site. You examine the hand but apart from a little tenderness at the insertion site
you cannot find any abnormality.

What is chemotherapy extravasation?

What should be done?

Background
What is chemotherapy extravasation?
Extravasation is the non-intentional leakage of an intravenous agent from a vessel into
the surrounding subcutaneous tissues. Chemotherapeutic agents can be divided into
vesicant, irritant and non-vesicant drugs (Table 2.1). Vesicant drugs have the potential to
cause severe tissue necrosis and blistering and can be further divided into DNA-binding
or non-DNA-binding subtypes. Irritant drugs cause local inflammatory reaction but
without tissue necrosis. Cisplatin is classified as an irritant drug but at high doses it can
have vesicant potential (if >20 ml of 0.5 mg/ml is extravasated).

The degree of soft tissue injury is related to the specific drug administered, the amount
extravasated, duration of exposure and the site of extravasation. Prevention is of para-
mount importance and several factors need to be taken into account to reduce risk. These

§01 Chemotherapy8

2 Chemotherapy Toxicity: Cisplatin
Extravasation

P R O B L E M

Vesicant (DNA binding) Vesicant (non-DNA binding) Irritant Non-vesicant

Anthracyclines Vinca alkaloids Alkylating agents � 5-Fluorouracil
� Doxorubicin � Vincristine � Dacarbazine � Gemcitabine
� Epirubicin � Vinblastine � Ifosfamide � Irinotecan
� Daunorubicin � Vinorelbine � Melphalan � Methotrexate

Antitumour antibiotics � Vindesine � Carmustine � Cytarabine
� Mitomycin Taxane Platinum analogues
� Mitoxantrone � Paclitaxel � Carboplatin

� Cisplatin (<0.5mg/ml)
� Oxaliplatin
Anthracycline
� Liposomal doxorubicin

Table 2.1 Classification of chemotherapeutic agents according to vesicant potential
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include: avoiding using veins in close proximity to important nerves and tendons, such as
in the antecubital fossa, wrist and dorsum of hand; injection of vesicant drugs prior to
any other agent and regular checks of vein patency with frequent saline flushes; and con-
firmation of venous return.1 Patients should be asked to report any change in sensation,
stinging or burning and it is important to check for swelling and inflammation regularly.
Factors that can impair detection of extravasation injury include lymphoedema, periph-
eral neuropathy, obstruction of the superior vena cava and central line use. Only  specially
trained staff should administer cytotoxic agents.

Discussion
What should be done?
The management of chemotherapy extravasation is outlined in Figure 2.1. The first step
for all suspected extravasation injuries is to stop and disconnect the infusion. Then

2 Chemotherapy toxicity: cisplatin extravasation 9

Stop chemotherapy infusion 
and aspirate as much drug as possible from IV line

Apply cold pack (hot pack in the case of vinca alkaloids only) 
15–20 minutes 4 times daily for 24–48 hours

Remove IV cannula

Non-vesicant/irritant

Make mark around lesion; 
elevate limb

Arrange follow-up and review
Topical hydrocortisone 

1% may be helpful

Full documentation in medical 
notes and complete ‘green card’ 

for reporting to National Extravasation 
Reporting Scheme

Inject s/c hyaluronidase
1500 IU in 1 ml of water around

circumference of lesion  
 

Regular review and early referral to plastic 
surgery if evidence of deterioration
Consider taking clinical photographs

Apply 50% DMSO topically 
4 times a day for 14 days

Make mark around lesion; 
elevate limb

Vesicant 

Vinca alkaloidsAnthracyclines

Figure 2.1 Algorithm for management of chemotherapy extravasation. Refer to extravasation protocols
that should be present on all chemotherapy units. DMSO, dimethylsulphoxide, s/c, subcutaneous.
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 aspirate as much drug as possible from the IV line followed by removal of the device. For
irritant and non-vesicant drugs a cold pack should be applied immediately and then
on/off for a 24-hour period to induce vasoconstriction and reduce local uptake of the
drug by the tissues.2 Elevation of the limb is also helpful. A mark should be made around
the injury and arrangements made to follow up the patient within 24 hours.

Vesicant extravasation can cause severe soft tissue damage up to several days, weeks or
even months following injury. Initial management should be as given in Figure 2.1, but
specific antidotes are available for doxorubicin and vinca alkaloids.

� Doxorubicin and other anthracyclines (DNA-binding): Use cold pack to localize the
injury. Apply 50% dimethylsulphoxide (DMSO) topically to the affected area four
times a day for 14 days. DMSO is a potent free-radical scavenger that rapidly pene-
trates tissues.2,3 The site should be observed closely with regular review and a plastic
surgery opinion should be sought early if there is evidence of progression or inade-
quately healing ulceration.

� Vinca alkaloids (non-DNA-binding): Use hot pack (only indication) to disperse
drug through tissues causing dilutional effect. Inject hyaluronidase 1500 IU in 1 ml
of water at points of the compass around the circumference of the area of extravasa-
tion. This enzyme breaks down part of the interstitial fluid barrier and allows disper-
sion of the vesicant and increased absorption.4 Again regular review is required and
refer to plastic surgery if necessary.

Cisplatin is an irritant drug as indicated above but does have the potential for severe
extravasation injury. As it is classed as irritant it does not warrant the same meticulous
observation required for vesicant agents. In addition cisplatin is administered as an intra-
venous (IV) infusion usually over a period of 2–4 hours as opposed to vesicant agents
administered as slow IV bolus. As cisplatin infusions are unlikely to be closely monitored
there is potential for significant drug leakage into subcutaneous tissue prior to clinical
detection. Patients also tend to be mobile, with greater risk of dislodgement or damage to
the peripheral IV cannula. Serious attention should be given to these problems, and do
not be complacent due to cisplatin’s classification as an irritant.

The large, undetected, inadequately treated cisplatin extravasation can cause severe
morbidity with soft tissue injury. Patients should observe their infusion and be encour-
aged to report any potential abnormalities. If >20 ml 0.5 mg/ml is considered to have
leaked, a subcutaneous injection of sodium thiosulphate around the site has been shown
to be of some benefit.4 This is unnecessary for smaller cisplatin injuries. Regular review of
the injury should be arranged.

Conclusion
Any extravasation involving a central line, especially with vesicant agents should be
referred to plastic surgery immediately. All injuries need to be fully documented in the
medical notes and reported via the National Extravasation Reporting Scheme. Evidence
for useful interventions is scarce due to inherent ethical issues in performing controlled
clinical trials. Newer agents are, however, under investigation mainly in the context of
animal models and include the use of dexrazoxane, granulocyte macrophage-colony
stimulating factors (GM-CSFs) and hyperbaric oxygen.1
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2 Bertelli G. Prevention and management of extravasation of cytotoxic drugs. Drug Saf 1995;

12: 245–55.

3 Olver IN, Aisner J, Hament A, Buchanan L, Bishop JF, Kaplan RS. A prospective study of

topical dimethyl sulfoxide for treating anthracycline extravasation. J Clin Oncol 1988; 6:

1732–5.

4 Dorr RT. Antidotes to vesicant chemotherapy extravasations. Blood Rev 1990; 4: 41–60.

Case History
A patient’s mother phones the ward to seek help for her daughter who has been having
nausea and vomiting since discharge after having chemotherapy. She was well on the day
of discharge but became unwell the next day.

What is the differential diagnosis?

How can chemotherapy drugs and antiemetics be usefully classified? What are the
general mechanisms involved in emesis?

How should the patient be assessed?

If you judge this patient sufficiently unwell to require admission what are the
appropriate investigations and management?

Background
What is the differential diagnosis?
There are many causes of nausea and vomiting in patients having treatment for cancer.
The most likely cause in this case is the chemotherapy drugs, though other causes should
also be considered. Other drugs, such as opioids may cause or exacerbate nausea and
vomiting. Metabolic causes such as hypercalcaemia, gastrointestinal causes such as
obstruction or gastric stasis, and raised intracranial pressure due to brain metastases are

3 Chemotherapy toxicity: delayed nausea 11

3 Chemotherapy Toxicity: Delayed Nausea
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all possibilities in patients with cancer. Knowledge of the underlying malignancy along
with results of recent relevant investigations will be helpful in excluding these non-
chemotherapy causes of this patient’s symptoms.

How can chemotherapy drugs and antiemetics be usefully classified?
What are the general mechanisms involved in emesis?
Nausea and vomiting remains a common side effect following the administration of
chemotherapy in a significant number of patients despite concurrent therapy with
antiemetics. Emesis following chemotherapy can be divided into acute emesis, i.e. occur-
ring in the first 24 hours after the administration of cytotoxic drugs, and delayed emesis,
which occurs after the first 24 hours. Chemotherapy drugs can themselves be divided
into four according to the degree of emesis that they induce (Table 3.1), though this is
limited by the fact that the potential of any drug to induce emesis has only been deter-
mined for a few agents. One of the most highly emetogenic drugs is cisplatin, which
causes vomiting in more than 99% of treated patients unless an antiemetic is adminis-
tered concurrently. Trials to date clearly show that if an antiemetic is effective against 
cisplatin-induced emesis it will be at least as effective with other chemotherapy drugs.

An understanding of the neurotransmitters and pathways involved in nausea and
vomiting is helpful. Emesis is mediated centrally by two separate centres. The chemore-
ceptor trigger zone (CTZ) is located in the floor of the fourth ventricle. Neural pathways
run from here to the vomiting centre in the medulla oblongata which in turn sends
impulses via the efferent fibres of the vagal nerve to the stomach to induce vomiting.
Afferent pathways carry impulses from different areas of the body to the vomiting centre.
Various neurotransmitters and their receptors are thought to be involved in chemo -
therapy-induced nausea and vomiting. 5-Hydroxytryptamine (5-HT3) receptors are
important in acute nausea and vomiting, substance P and neurokinin-1 (NK-1) are
important in both acute and delayed emesis, and other neurotransmitters are important
in delayed symptoms.

§01 Chemotherapy12

Emetic risk (incidence of emesis without antiemetics) Drug

High (>90%) Cisplatin (>50 mg/m2)
Cyclophosphamide (>1500 mg/m2)
Dacarbazine

Moderate (30–90%) Carboplatin
Doxorubicin
Oxaliplatin
Irinotecan

Low (10–30%) Paclitaxel
Etoposide
Docetaxel
Fluorouracil
Gemcitabine

Minimal (<10%) Vincristine
Vinorelbine

Table 3.1 The degrees of emesis induced by chemotherapy drugs
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Antiemetics can be classified according to the therapeutic index seen with each drug,
with 5HT3 antagonists, corticosteroids (dexamethasone) and NK-1 receptor antagonists
(aprepitant) having the highest therapeutic index. Many 5HT3 antagonists are available
with studies to date demonstrating that these agents have equivalent efficacy and toxicity.1

At biologically equivalent doses oral and intravenous preparations are felt to be equally
effective. Corticosteroids are also effective antiemetics for preventing both acute and
delayed emesis, with dexamethasone being the most widely used steroid. More recently
NK-1 receptor agonists have been developed, with aprepitant being the first agent in this
class of drugs. NK-1 receptors, the binding site of tachykinin substance P, are found in
both the brainstem emetic centre and the gastrointestinal tract. Agents that block this
receptor prevent emesis caused by almost all experimental emetic stimuli. An antiemetic
protocol should be available in the cancer centre, outlining the most appropriate choice of
antiemetics for each chemotherapy regimen. The American Society of Clinical Oncology
(ASCO) also publishes guidelines, with the most recent update being in 2006.2 For highly
emetogenic regimens (including cisplatin-containing regimens) the three-drug combina-
tion of dexamethasone, a 5HT3 antagonist and aprepitant is recommended. Placebo-
 controlled trials have shown that with this regimen up to 86% of patients have no episodes
of emesis.3 Aprepitant is, however, less widely used in the UK, with dexamethasone, a
5HT3 antagonist and metoclopramide more routinely prescribed for highly emetogenic
regimens. The ASCO recommended regimen for moderately emetogenic chemotherapy
regimens is the two-drug combination of dexamethasone and a 5HT3 antagonist, with
dexamethasone alone recommended for regimens of low emetic risk.

Discussion
How should the patient be assessed?
When assessing the severity of nausea and vomiting a detailed history of the current
symptoms is important. Ask about the frequency of vomiting, how much oral intake is
being achieved and associated symptoms that may increase the risk of dehydration, such
as diarrhoea, along with comorbidities such as diabetes mellitus. Knowledge of the pre-
scribed antiemetic regimen is important (and confirmation of compliance with the regi-
men). Oral antiemetics work best if taken regularly. Where vomiting persists despite
regular oral antiemetics an alternative route of administration should be tried. The rectal
route is a possibility, may be particularly helpful in the community and may allow a
patient to remain at home. Simple measures such as regular sips of iced fluids can also be
useful for some patients, however, with persistent symptoms admission to hospital may
be warranted.

On admission to hospital a full history should be taken and the patient examined to
assess the extent of dehydration and exclude other causes (Figure 3.1). Biochemical
investigation will help to assess renal impairment and exclude other metabolic causes.
Dehydrated patients should be appropriately resuscitated. Regular antiemetics should be
prescribed and consideration given to the subcutaneous route, either as regular injec-
tions or via a syringe driver. Haloperidol blocks dopamine receptors in the CTZ and can
be a useful first line antiemetic for drug-induced emesis (2.5–5 mg over 24 hours). The
choice of drug should be reviewed after 24 hours, and further consideration given to the
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aetiology of ongoing symptoms. A second antiemetic could be tried as a single agent, but
antiemetics have different modes of action and a combination of drugs can be helpful.
Cyclizine, an antihistaminic antiemetic that acts on the vomiting centre can be useful in
combination with haloperidol. Levopromazine, a sedating antihistaminic, which acts on
various receptor sites may alone successfully replace an unsuccessful combination.

If you judge this patient sufficiently unwell to require admission what are
the appropriate investigations and management?
Once the symptoms are under control consideration needs to be given to reducing the
risk of recurrence of severe emesis with the subsequent cycles of chemotherapy.
Aprepitant can be substituted, or given in conjunction with a 5-HT3 antagonist. Many
patients are also helped by a continuous subcutaneous infusion of an antiemetic such as
cyclizine, which can be administered in the community. Patients who have experienced
significant chemotherapy-induced nausea and vomiting are at high risk of anticipatory
nausea and vomiting. Lorazepam, which has amnesic and anti-anxiety effects, taken the
night before and the day of chemotherapy can be useful for reducing such symptoms.

Conclusion
Once it has been confirmed that this patient’s vomiting is due to the chemotherapy,
antiemetic therapy should be instigated. Oral therapy is usually the first line approach. If
the patient does not respond, a change in regimen will be needed, either by administering
a different combination of drugs and/or considering alternative delivery routes. If emesis
is severe and unresponsive to therapy, admission to hospital may be necessary. 
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Suitable first line antiemetics
• Haloperidol

• Dexamethasone ± cyclizine
• Cyclizine

• Haloperidol

1. Regular, narrow spectrum antiemetic, e.g. haloperidol
Review after 24 hours

2. Alternative narrow-spectrum antiemetic, e.g. cyclizine
Or

Combination antiemetics, e.g. cyclizine and haloperidol
Or

Broad-spectrum antiemetic, e.g. levopromazine
±

Consider administration via syringe driver

Non-chemotherapy causes 
• Other drugs, e.g. opioids 

• Raised intracranial pressure
• Bowel obstruction
• Hypercalcaemia

Nausea and vomiting post-chemotherapy

Figure 3.1 Management of patients requiring admission for post-chemotherapy nausea and vomiting.
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4 Chemotherapy toxicity: febrile neutropenia 15

4 Chemotherapy Toxicity: Febrile
Neutropenia

P R O B L E M

Case History
A 65-year-old patient is admitted unwell after the first cycle of cytotoxic chemotherapy.
The full blood count reveals: Hb 78 g/l; WCC 0.2 × 109/l; neutrophils 0.01 × 109/l; platelets
48 × 109/l. Vital signs: temperature 38.6 °C; pulse 120 bpm; blood pressure
150/84 mmHg. The central venous catheter (CVC) exit site is inflamed with a purulent
discharge.

What is febrile neutropenia?

How is it evaluated?

What is the treatment?

Background
What is febrile neutropenia?
Febrile neutropenia is defined as single temperature reading above 38.5 °C while having
an absolute neutrophil count (ANC) <0.5 × 109/l.  Bodey et al.’s seminal work first
described the association between ANC and pyogenic infection and also identified that
Gram-negative rod bacteraemia due to Pseudomonas aeruginosa is associated with a

Further Reading
1 del Giglio A, Soares HP, Caparroz C, Castro PC. Granisetron is equivalent to ondansetron

for prophylaxis of chemotherapy induced nausea and vomiting. Cancer 2000; 89: 2301–8.

2 American Society of Clinical Oncology; Kris MG, Hesketh PJ, Somerfield MR, Feyer P,

Clark-Snow R, Koeller JM, Morrow GR, Chinnery LW, Chesney MJ, Gralla RJ, Grunberg

SM. American Society of Clinical Oncology Guideline for Antiemetics in Oncology: Update

2006. J Clin Oncol 2006; 24: 2932–47.

3 Hesketh PJ, Grunberg SM, Gralla RJ, Warr DG, Roila F, de Wit R, Chawla SP, Carides AD,

Ianus J, Elmer ME, Evans JK, Beck K, Reines S, Horgan KJ; Aprepitant Protocol 052 Study

Group. The oral neurokinin-1 antagonist aprepitant for the prevention of chemotherapy-

induced nausea and vomiting: a multinational randomised, double-blind, placebo-controlled

trial in patients receiving high-dose cisplatin. J Clin Oncol 2003; 21: 4112–19.
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