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Abstract
Objective-To evaluate the local use of written

"Do not resuscitate" orders to designate inpatients
unsuitable for cardiopulmonary resuscitation in the
event of cardiac arrest.
Design-Point prevalence questionnaire survey of

inpatients' medical and nursing records.
Setting-10 acute medical and six acute surgical

wards of a district general hospital.
Participants-Questionnaires were filled in

anonymously by nurses and doctors working on the
wards surveyed.
Main outcome measures-Responses to question-

naire items concerning details about each patient,
written orders not to resuscitate in the medical case
notes and nursing records, whether prognosis had
been discussed with patients' relatives, whether a
"crash call" was perceived as appropriate for each
patient, and whether the "crash team" would be
called in the event of arrest.
Results-Information was obtained on 297

(93-7%) of 317 eligible patients. Prognosis had been
discussed with the relatives of 32 of 88 patients
perceived by doctors as unsuitable for resuscitation.
Of these 88 patients, 24 had orders not to resuscitate
in their medical notes, and only eight of these had
similar orders in their nursing notes.
Conclusions-In the absence of guidelines on

decisions about resuscitation, orders not to resusci-
tate are rarely included in the notes of patients for
whom cardiopulmonary resuscitation is thought to
be inappropriate. Elective decisions not to resusci-
tate are not effectively communicated to nurses.
There should be more discussion of patients' suit-
ability for resuscitation between doctors, nurses,
patients, and patients' relatives. Suitability for re-
suscitation should be reviewed on every consultant
ward round.
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Introduction
Studies of the outcome of cardiopulmonary resusci-

tation of patients who suffer a cardiac arrest in hospital
shows that only 8-7-14 0% are discharged alive.'14
Characteristics of patients before arrest that predict
death in hospital include a homebound lifestyle,
cancer, hypotension, and renal failure."' With or
without specific knowledge of these risk factors for
mortality, most doctors and nurses believe that there
are some patients for whom resuscitation in the
event of cardiopulmonary arrest would be inappro-
priate for reasons of futility or poor quality of life.
Clinical teams can exclude these patients from resusci-
tation attempts by means of "Do not resuscitate"
orders communicated to nurses, who otherwise would
call the "crash team."

Fazakerley Hospital is a district general hospital
with 430 acute medical and surgical beds. In Sept-
ember 1990 the monthly audit meeting of the medical
division brought attention to the absence of a formal
hospital policy on "Do not resuscitate" decisions
and the apparent frequency of inappropriate calls to
the crash team after a cardiac arrest. A survey of
inpatients' medical and nursing records was proposed

in order to find out how effectively written orders not
to resuscitate were being used.

Methods
A point prevalence survey of medical and nursing

inpatient records was carried out by means of a
questionnaire. The questionnaire was sent to each of
the 10 acute medical and six acute surgical wards.
Obstetric and gynaecology wards were excluded. A
covering letter requested that the questionnaire should
be filled in anonymously and at the earliest opportunity
by the nurse in charge and by the junior doctor(s)
looking after the patients. Every patient on the ward at
that time was to be entered on the questionnaire.
The questionnaire comprised two sections. In the

first section the nurse in charge was asked, for each
patient, whether he or she would call the crash team in
the event of a cardiopulmonary arrest, whether he or
she thought a "crash call" appropriate, and whether
"Not for resuscitation" or similar was noted in the
nursing records. In the second section the doctor was
asked to enter details of each patient's age, sex, date of
admission, diagnoses, expected survival, cognitive
function, and mobility; whether the patient's progno-
sis had been discussed with his or her relatives; the date
and content of any order not to resuscitate in the
medical notes; and whether he or she thought a crash
call appropriate. No attempt was made to validate the
answers by repeating the questionnaire on a different
day.
The number of patients available for inclusion in the

survey was determined by obtaining each ward's bed
occupancy figure for the day on which the question-
naire was filled in.
The study was approved by the heads of the medical

and surgical divisions and by the unit nurse manager.
Data were tabulated and analysed by using a public
domain software package (Epi Info 5, Centers for
Disease Control, Atlanta).

Results
All 16 questionnaires were filled in and returned.

Information was obtained on 297 (93 7%) of the 317
patients on the wards at the time the questionnaires
were filled in. Their average age was 67 1 years (SD
15-6), and 167 (56-2%) were female. Their median
length of stay up to the time of the survey was eight
days. Eighty four (28-3%) were under the care of
geriatricians, and 106 (35 7%) were patients in surgical
specialties (urology, general surgery, orthopaedics,
thoracic surgery). Twelve (4 0%) patients were on a
ward of specialty other than their own. Forty nine
(16-5%) of the patients had cancer. Ten (3 4%) were
expected to survive less than one month. Thirteen
(4 4%) patients were said to have very poor cognitive
function, and 27 (9 1%) were bedridden.

Cardiopulmonary resuscitation was thought by
doctors to be inappropriate for 88 (29 6%) of the 297
patients surveyed, but for only four (3 8%) of the
surgical patients. None of 10 patients expected to
survive less than one month was regarded as suitable
for resuscitation. Resuscitation was thought to be
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inappropriate for 25 (92 6%) bedridden patients and 12
(92-3%) of the patients with very poor cognitive
function. Thirty four (69 4%) patients with cancer
were seen as suitable for resuscitation. Table I shows
the relation between ages of patients and the perceived
suitability for resuscitation.

TABLE I-Relation between age of patients and suitability for
cardiopulmonary resuscitation as perceived by doctors. Figures are
numbers ofpatients

Age group
(years)

0-9
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Total

Suitable for
resuscitation

0
3
8

11
15
30
59
51
23

1

201*

*Eight patients were excluded because age was o

Orders not to resuscitate were wr
notes of only 24 (27 3%) patients th
be unsuitable for resuscitation a
(17-8%) such patients in the speo
Orders were also present in the nc
regarded as suitable for resuscitatio
the contents of five were not record
naires. Twenty stated "Not for resu
"Not for 2222" (the telephone nu
arrest call), or "Resuscitation would
One stated "Tender loving care c

period since the order had been wri
Of the 26 patients who had a "I

order in their case notes, only 10 (3'
an order in their nursing records. I
the question "Would you call the
patient had an arrest?" indicated
10 would have had the crash team
an arrest. In two cases because
unrescinded orders in their medica
the crash team apparently would n
even though both the doctor and
resuscitation as appropriate (tabl
crash calls would have been ma
despite both the doctor and the nui
to be unsuitable for resuscitation
patients thought by the doctors t(
resuscitation and who had an order
their medical notes alone, eight app
had the crash team called (table III

Prognosis was known to have b
the relatives of 69 of 203 (34 0%) pa
this discussion had been made in on
Prognosis had been discussed with
32 (36-4%) patients thought to
resuscitation, 21 (42 9%) patients N

of the 10 patients expected to su
month.

TABLE II-Concordance ofdoctors' and nurse
suitability for resuscitation, tabulated by z
nurse would call crash team. Figures are nun

Views on resuscitation

Doctor and nurse in favour of resuscitation
Only doctor in favour of resuscitation
Only nurse in favour of resuscitation
Doctor and nurse against resuscitation

Total

*Views not recorded for seven patients.

Not suitable for
resuscitation

0
0
0
0

TABLE iII-Concordance of medical and nursing orders not to
resuscitate among 88 patients perceived by doctors as unsuitable for
resuscitation, tabulated by whether or not attending nurse would call
crash team. Figures are numbers ofpatients

Orders not to resuscitate present

In neither medical nor nursing notes
In medical notes only
In nursing notes only
In both medical and nursing notes

Total Total

0
3
8

1 1

Would nurse call
crash team?

Yes No

38
8
0
0

24
8
2
8

Total

62
16
2
8

46 42 88

0 15 Discussion
15 35 "Do not resuscitate" orders were written in the
29 80 medical notes of only a minority of patients perceived
23 46 to be unsuitable for resuscitation. However, when15 16

orders were written they were clear. This contrasts
88 289 favourably with the findings of a recent national survey

mitted from questionnaire, of Swedish hospital physicians, in which 191 symbols
and 31 code words were reported as being used for "Do

*itten in the medical not resuscitate."5
iought by doctors to Communication to nurses of doctors' perceptions of
bnd for only eight patients' unsuitability for resuscitation was extremely
cialty of geriatrics. poor. Even when orders were written in the medical
)tes of two patients notes the nurses often did not know. Meanwhile, some
tn. Of the 26 orders, patients without orders not to resuscitate in either their
led on the question- medical or their nursing notes but thought by the
Lscitation," "NFR," nurses to be unsuitable for resuscitation apparently
imber for a cardiac would not have had the crash team called. We could
i be inappropriate." not validate nurses' responses to the question of
only." The median whether the crash team would be called, but we note
itten was 11 days. that in the absence of a written order not to resuscitate,
Do not resuscitate" not calling the crash team could place a nurse in an
85%) also had such indefensible medicolegal position.6 When these orders
Jurses' responses to had been written in the nursing records nurses were
crash team if this invariably aware of them and declared their intention
that none of these to act on them.
called had they had There is no independent relation between age and
the patients had outcome of attempted resuscitation, but a homebound

1 and nursing notes lifestyle, cancer, hypotension, renal failure, and
ot have been called pneumonia all predict unsuccessful resuscitation."
the nurse regarded We hope that the apparent association noted in this
le II). Conversely, study between age and perceived inappropriateness of
ide for 24 <patients resuscitation arose because older people were more
rse perceiving them likely to have multiple diseases and impaired func-
i (table II). Of 16 tional capacities. Decisions to withhold resuscitation in
o be unsuitable for the event of a cardiopulmonary arrest should be based
not to resuscitate in on knowledge of characteristics before arrest in
)arently would have relation to outcome, and there is a need for routine

collection, analysis, and dissemination of such infor-
)een discussed with mation.' Meanwhile, decisions on resuscitation should
itients, but a note of not be made unilaterally. The diversity of perspectives
ly 31 (44 9%) cases. and opinions of consultants, junior doctors, nurses,
the relatives of only patients' relatives, and patients themselves can all
be unsuitable for make valuable contributions.7
with cancer, and six This survey showed that prognosis, let alone resusci-
rvive less than one tation in the event of arrest, was rarely discussed with

patients' relatives. In the United States discussion of
resuscitation with patients or their relatives, or both,

es'perceptions ofpatients' occurs more frequently.8 '0 Indeed, where legislation
whether or not attending on resuscitation exists such a discussion is a precon-
nbers ofpatients dition for writing "Do not resuscitate" orders.9' 1

Would nurse call Stolman et al have recently surveyed attitudes to
crash team? resuscitation at a suburban hospital in New Jersey."

Yes No Total They found that 65 (67%) patients wanted to partici-
pate in decisions and that 64 (66%) patients did not

186 2 188 think discussing resuscitation was cruel and insensi-
9 5 14 tive. Nevertheless, 18 of 60 physicians questioned felt22 1 23
24 41 65 uncomfortable discussing resuscitation with patients.

241 49 290* In the United Kingdom such discussions may be left to
the most junior medical staff, yet these people do not
feel equipped enough.'2
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The ethical issues surrounding orders not to
resuscitate are complex and increasingly a matter for
legislative acts and judicial decisions."I 13 Furthermore,
decisions on resuscitation have implications for
resource management. Despite these issues "Do not
resuscitate" orders in many British hospitals are used
without guidelines and without assessment of their
effectiveness in preventing futile cardiopulmonary
resuscitation.

This survey indicates that in the absence of local
guidelines about decisions on resuscitation many crash
calls may be inappropriate. We advocate more dis-
cussion of patients' suitability for resuscitation
between doctors, nurses, patients, and patients'
relatives. We suggest that the most senior available
doctor of the admitting team should be responsible for
making initial resuscitation decisions, writing these in
the medical notes, and communicating them to the
ward nurses. Such decisions should follow locally
agreed criteria based on knowledge of pre-arrest
characteristics in relation to outcome. Patients' suit-
ability for resuscitation should be reviewed on every
consultant ward round, taking into account the views
of all the staff caring for the patient and, when
appropriate, the views of the patient or the patient's
relatives, or both.

We thank the nurses and junior doctors at Fazakerley
Hospital for filling in the questionnaires, and Dr F J Nye for
his comments on the manuscript.
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Parathyroid hormone related protein and hypercalcaemia in
breast cancer

N J Bundred, Wendy A Ratcliffe, Rosemary A Walker, S Coley, J M Morrison, J G Ratcliffe

Abstract
Objective-To see whether parathyroid hormone

related protein has a humoral role in breast cancer.
Design-Plasma concentrations and tumour

expression of parathyroid hormone related protein
were determined (by two site immunoradiometric
assay and immunohistochemistry respectively) in
women with breast cancer and related to the
presence of bone metastases and serum calcium
concentrations.
Subjects-Plasma concentrations of parathyroid

hormone related protein were measured in 57 women
with early breast cancer without apparent bone
metastases, 28 women with bone metastases, and 13
women with bone metastases and hypercalcaemia.
Tissue positivity for parathyroid hormone related
protein was determined retrospectively in 106
primary breast tumours from women without
apparent bone metastases and 72 tumours from
women with bone metastases, 25 of whom subse-
quently developed hypercalcaemia.
Results-Plasma parathyroid hormone related

protein concentrations were detectable. (>0.23
pmol/l) in 12 (92%) of the 13 hypercalcaemic patients
with bone metastases compared with 10 (36%) of the
28 normocalcaemic patients with bone metastases
and five (9%) of the 57 normocalcaemic patients
without bone metastases. Parathyroid hormone
related protein concentrations were significantly
higher in hypercalcaemic than normocalcaemic
patients with bone metastases. Tumour staining was
positive for parathyroid hormone related protein in
22 (88%) of the 25 primary breast cancers from
patients with bone metastases who later developed
hypercalcaemia compared with 25 (53%) of the 47
from women in this group who remained normocal-
caemic and 55 (52%) of the 106 early breast cancers
from women without known metastases.

Conclusion-Tumour derived parathyroid
hormone related protein may have an important
humoral role in hypercalcaemia associated with
metastatic breast cancer.

Introduction
Hypercalcaemia is a common complication of malig-

nancy. In patients with breast cancer it has tradition-
ally been attributed to skeletal metastases and local
osteolysis by tumour derived factors such as inter-
leukin 1, prostaglandins, and tumour necrosis factor.' 2
There is little evidence that these factors cause hyper-
calcaemia when introduced by injection, and it is
assumed that their actions are largely paracrine,
involving localised destruction of bone. The bio-
chemical changes seen in some patients with hypercal-
caemia and breast cancer are well documented and
include increased renal tubular reabsorption of
calcium, a decrease in the renal tubular threshold for
phosphate reabsorption, and increased excretion of
nephrogenous cyclic AMP.34 These abnormalities are
consistent with the actions of a tumour derived
parathyroid hormone-like factor with effects on both
kidney and bone and have led to the hypothesis that the
mechanism of hypercalcaemia in breast cancer is
mediated humorally by a parathyroid hormone-like
peptide.45

Parathyroid hormone related protein is a hypercal-
caemic factor with similar bioactivity to that of para-
thyroid hormone. Since its isolation in 1987 from
cancer cell lines and a carcinoma of the breast,6 strong
evidence has accumulated that parathyroid hormone
related protein is an important humoral mediator of
cancer associated hypercalcaemia in patients with solid
tumours, typically squamous carcinoma of lung.78
We have investigated the possibility that para-

thyroid hormone related protein has a humoral role in
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