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Deficiencies in parenteral
nutrition
By definition, total parenteral nutrition must mean that a
patient is provided with all the substances present in a normal
diet, delivered intravenously, in similar amounts and pro-
portions to those that would normally be absorbed from the
gastrointestinal tract and delivered to the liver via the portal
circulation. Calorie and protein requirements in health are
well understood, as are their variations in parenteral nutrition
of growing infants or patients in the catabolic phase after
surgical operation or trauma. Less well understood are the
requirements of vitamins and trace metals. The patient
requiring intravenous feeding is usually suffering from mal-
nutrition often compounded by sepsis; may already have sub-
clinical deficiencies of these substances; and may also have
increased calorie and protein demands during the period of
tissue repair.

Vitamins given intravenously may be more rapidly excreted
by the kidneys, so that the daily intravenous requirement may
be higher than the oral one. The normal daily dose in adults
can be doubled without evidence of toxic effects so far as
water-soluble vitamins are concerned,' but hypervitaminosis A
may cause exfoliative dermatitis and hypervitaminosis D can
cause hypercalcaemia. Care must therefore be taken in giving
fat-soluble vitamins intravenously: a weekly intravenous dose
of vitamin A 5000 units, vitamin D 500 units, and vitamin E
27T5 units has been recommended as suitable for adults.2
At least 14 trace elements are essential for normal growth

and development in various animal species.3 Only seven of
these-cobalt, copper, fluoride, iodine, iron, magnesium, and
zinc-are customarily considered as important enough in
human nutrition to have a recommended daily dietary allow-
ance,4 though recently more detailed proposals have been
published.5 Clinical evidence of metal deficiencies has rarely
been seen in man, but the increasing use of total parenteral
nutrition, especially over long periods, has produced a crop
of reports of deficiencies of trace elements.68 Nevertheless,
our knowledge of trace element metabolism is still very patchy.
The requirements for these are unknown in patients on paren-
teral nutrition; measuring serum concentrations is complex
and not routinely available, and anyway cannot necessarily be
accepted as giving a true representation of tissue concentra-
tions; and the amounts of trace elements in commercial pro-
ducts for intravenous infusion are unmeasured and almost
certainly variable9-specific analyses are not performed and
metal contamination may occur from stoppers and containers.

For patients on short-term parenteral feeding the empirical
use of periodic transfusions of blood or plasma seems to pro-
vide sufficient trace metals; 10-20 ml kg. plasma once or twice
a week maintained serum copper and zinc at satisfactory con-
centrations in neonates and infants.'0 Nevertheless, in long-
term total parenteral nutrition and for severely malnourished
patients the amounts of trace elements provided by blood or
plasma transfusion may be inadequate; further supplements
will be required, which, in view of the uncertainty of intra-
venous doses, should when possible be given by mouth."

Deficiencies of trace metals are more likely to occur during
total parenteral nutrition in patients who have a history of
gastrointestinal disease, especially diarrhoea.6 Zinc deficiency
is more common in preterm infants, who have low reserves
and high requirements,'2 and is likely to become apparent
when their general condition is improving. When the child

resumes his growth (or the adult starts to gain weight) protein
synthesis increases the demand for zinc.

Zinc deficiency causes dermatitis, appearing first in the face
and perineum, resembling a fungal infection but not respond-
ing to antifungal agents.10 Diagnosis depends on the response
to zinc. Copper deficiency, which may also occur during
parenteral feeding,7 presents with anaemia, leucopenia, and
neutropenia. A recent paper from Nashville suggests that
radiographic bone changes resembling those found in scurvy
may help in diagnosis.8 The fibrillary twitchings ofmagnesium
deficiency are more familiar, and magnesium sulphate is
included in all parenteral feeding regimens; but chromium
deficiency, resulting in glucose intolerance, is less well
recognised.13 14
To these potential deficiency states must be added further

hazards not fully explained. Jaundice is common during
parenteral nutrition and may be related to underlying sepsis
or liver insufficiency; cholestasis may also occur and may be
due to an unknown deficiency or toxin'5 or simply to the
absence of bile flow stimulation by food in the gut.
Nutrients delivered into a vein bypass the normal safety
barriers of the bowel mucosa and liver, and tissues are sub-
jected to the full flow of carbohydrates, amino-acids, and fats,
many of which may have toxic effects. Acute pancytopenia
may occur as a disastrous postoperative complication in
patients suffering from folate deficiency as a result of gastric
carcinoma or Crohn's disease, but it has also been reported
in patients on parenteral nutrition.'6 A recent prospective,
controlled study from Cardiff17 has shown that folate con-
centrations which were initially normal fell within 24 hours of
starting intravenous nutrition with amino-acid-sorbitol-
ethanol; the fall could be arrested and partially reversed by
giving a daily supplement of 0 5 mg folic acid intravenously.
Eight of 10 unsupplemented patients showed evidence of
megaloblastic haemopoiesis, and three of these developed
thrombocytopenia or leukopenia or both. One died. Ethanol
was thought to be the cause of the condition, but similar
complications have been reported in patients receiving
parenteral nutrition without ethanol.'7 18
As the use of parenteral feeding grows its advantages and

disadvantages need to be carefully balanced. Nutritional
support for the malnourished patient with cancer may not
only raise the safe limits of radiation and chemotherapy but
also improve the patient's humoral and cell-mediated im-
munity.'9 In the sevelely malnourished patient who is going
to have a surgical operation, parenteral nutrition pre-
operatively will replenish his reserves and postoperatively will
reduce the extent of the catabolic phase, enhancing wound
healing and reducing complications. Awareness of the newly
emerging deficiency diseases and adding supplements to the
intravenous drip will reduce the risks of illness -and death
from these complications which are understood. The risk of
unforeseen complications may be justified when the patient
has so much to gain; but until we know more the risks of
intravenous support are not justified for the 9000 of surgical
patients who are not undernourished and whose metabolic
systems can well cope with the surgical trauma and post-
operative catabolic phase.
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Uncomfortable questions
on manpower

If it does nothing else, the Royal Commission research paper
on medical manpower shows the abysmal lack of strategic
planning within the NHS. The Royal Commission asked two
economists at York University to investigate future trends in
the numbers and distribution of doctors in the Health Service.
Reasonably enough, Maynard and Walker1 began by looking
at the factors that affect these numbers-the intake into medi-
cal schools, the career choices of graduates, the proportion of
women and the use made of them, and immigration and
emigration. Soon they found that many of the data they
needed were not available or not reliable, deficiencies which
have handicapped the Central Manpower Committee and
about which the profession has long been critical. Furthermore,
the authors found that accurate long-term, forecasts-up to
the end of this century-could be made only with answers that
do not yet exist to a series of uncomfortable questions.
How many general practitioners shallwe need in the next two

decades ? The report points out that with more use of practice
nurses, for example, numbers could be reduced to one GP per
3000 population; at the other extreme a ratio of one per 1500
would require 36 000 GPs compared to the present total of
26 000. The number of GPs is of crucial importance in the
second unresolved-and even more intractable-question:
can a satisfactory hospital career structure be devised that does
not rely on a subconsultant grade ? The third variable is the use
to be made of the growing proportion of women doctors. As
Maynard and Walker observe, a high drop-out rate among
women after a few years of hospital training would help
preserve the current excess of hospital junior posts, but "it is
a foolish way to use scarce economic resources." Finally, while
some of the decisions that affect medical migration are beyond
our control (whether or not the Irish continue to train more
doctors than they need, and the restrictions on medical
emigration to the United States) the British Government does

have power to regulate the flow of doctors into and out of
Britain.
Having looked at these factors, Maynard and Walker offer

a "best guess" figure of 90 000 for the total number of doctors
in the year 2000-a rise of nearly 40%. They suggest that the
numbers of overseas doctors will fall (though more of them
will be women); that the numbers of British and Irish women
doctors will treble; and that the numbers of British and Irish
men will rise by 30%. They go on to calculate the resource
implications of these changes-the effects that more doctors
will have on hospital costs and the NHS drug bill as well as
their salaries-and put the increase in hospital expenditure at
close to 50%. More doctors means more expenditure, and the
Royal Commission will no doubt reach its own conclusions on
whether or not that increased expenditure would produce
returns that justify it. Certainly the current inequalities
between NHS regions in the doctor population do not parallel
differences in health; and the very much higher numbers of
doctors in Scotland is an anomaly that bears closer examina-
tion. But whatever the Royal Commission proposes the
Government will have to make the prickly decision on how
many doctors the country can-or is willing to-afford.

These questions are not new but should have been given
more attention in the past; they must be given priority in the
immediate future. Indeed, if the Representative Body's recent
censure of the BMA Council for inaction on the manpower
problem2 is any guide doctors see this matter as an urgent
priority. Though earlier this year the Association persuaded
the DHSS to set up a joint fact-finding body with the pro-
fession (attended also by university representatives) progress
has been painfully slow. A report is, however, expected shortly.
Meanwhile, the BMA will be telling the Royal Commission in
oral evidence of its great concern about manpower.
The commission's own research paper underlines the

urgency and makes several points that deserve support.
Firstly, government departments have placed too little
emphasis on collecting reliable data. Secondly, manpower
estimates should include alternative forecasts to take account
of variabilities in the factors that influence them-and these
estimates should be revised at frequent intervals, probably
every year. Finally, the report urges caution in making any
changes in the hospital career structure. Fortunately the
Royal Commission has visited other European countries and
will have assessed the merits of practical, proved alternatives.
No one would challenge the comment by Maynard and Walker
that manpower forecasting and policy in the recent past have
shown little imagination and little effort.
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Correction

Contraceptive methods: risks and benefits

In the regular review by Professor M P Vessey (9 September,
p 721) the number of pill users who would experience accidental
pregnancies which would result in a term birth should have
read 220 and not 200 as stated, and the number of IUD users
who would experience accidental pregnancies which would
result in a term birth should have read 500 and not 495.
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