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Total parenteral nutrition (TPN) is still of great importance for haematopoietic stem cell transplantation (HSCT) patients because one of the major

adverse effects of the high-dose therapy followed by HSCT is an inadequate oral nutrition intake. The aim of the study was analysis of TPN of

young patients in the HSCT period. Twenty-two patients 1·8–20·8 year-old, median 5·4, treated with high-dose therapy and autologous HSCT

because of malignancy were included into the study. Grafts contained 1·35–7·9 £ 106, median 3·75 £ 106 CD34þ cells/kg. Engraftment occurred

as follows: granulocytes .0·5 £ 109/l on þ11 d (8–25); platelets .20 £ 109/l on þ23 d (12–67). Patients were given isoenergetic, isonitrogen-

ous TPN until they consumed less than 50 % of their required diet orally. Proteins intake was 0·8–2·0 g/kg per d, fats intake 1·0–3·0 g/kg per d.

Total non-proteins energies–nitrogen grams index was 140:1–200:1. Supplementation of electrolytes, microelements, trace elements and vitamins

was dependent on individual patient requirement. TPN duration did not correlate with CD34þ cells number but correlated with platelets recon-

stitution. The assessment of nutritional condition demonstrated no differences in anthropometric parameters, but increase of serum albumin

levels after TPN. Requirement for P32 was above the normal ranges and correlated positively with platelets reconstitution. Requirement for

P32 and Kþ was higher in patients with mucositis than in other patients. Any complications due to TPN were observed. Adequately composed

isoenergetic and isonitrogenous TPN with replacement of electrolytes according to their requirement in the early post-transplantation period

allows not only improvement in nutritional status of patients but also could contribute to reconstitution of haematopoiesis.

Total parenteral nutrition: Autologous haematopoietic transplants: P intake: Haematopoiesis recovery

The treatment consisting of high-dose chemotherapy followed
by autologous haematopoietic stem cell transplantation
(HSCT) is mainly indicated in patients with malignant disease.
Those patients have commonly experienced malnutrition
associated with malignancy and its primary therapy.
Additionally, HSCT is a highly stressful clinical situation as
a consequence of cytoreductive therapy, infections or occur-
rence of other complications and tissue repairing process.
One of the major adverse effects of the high-dose chemother-
apy is an inadequate oral fluid and food intake that may result
in dehydration and malnutrition. It is associated with mucositis
that affects most of transplanted patients. Mucositis coincides
with profound changes in the integrity of the mucosal epithelia
that line the oral cavity, oesophagus and gastrointestinal tract
due to the effects of high-dose chemotherapy on cells with
high turnover rates. These changes result in a denuded
mucosa, which can lead to bacterial, viral or fungal invasion
of the bowel wall, sepsis, ulceration, bleeding, malabsorption,
diarrhoea and pain throughout the gastrointestinal tract(1).
Adequate nutrition support during HSCT according to the

patient’s gastrointestinal function is an important principle
of this combined therapy. There were different experiences
in nutritional support, total parenteral nutrition (TPN), partial
PN (PPN) or only enteral nutrition(2 – 5). Lately, there have
been some experiments with intensive enteral nutrition support
but without spectacular effects so PN is still of great import-
ance in transplantation period. Sefcick et al. (4) carried out a
pilot study of fifteen adult allogeneic patients with elective
naso-jejunal placements before conditioning chemotherapy.
Although the authors deemed the study successful, patients
lost 4·5 % of body weight at the time of discharge and experi-
enced profound difficulties with tube maintenance due to
vomiting and reported epistaxis. They also experienced diffi-
culties with feeding tolerance owing to diarrhoea and discom-
fort. Enteral studies in transplanted patients are fraught with
difficulty as evidenced by the Sefcick study, but also due to
the confusion between enteral intolerance and side effects of
high-dose chemotherapy, in the face of mucositis and throm-
bocytopenia. Additionally, enteral feeding is often combined
with PPN, resulting in an unclear role of enteral nutrition.
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Besides, TPN is easier to administer because transplant
patients are required to have central venous access for the
whole transplantation procedure. TPN has been and continues
to be the mainstay of nutrition support for HSCT patients
because it is easy to administer, it is provided under the
assumption that it is beneficial and preferred by transplant
physician(6). There are some voices that PN should be reserved
as second-line therapy for those patients who are unable to
tolerate enteral feedings(7). The same authors postulate that
TPN should not be given to patients only in order to maintain
their nutritional status during the peritransplant period. These
postulates are worth discussing but not in paediatric patients.
In this group of patients, normal development and maturation
are one of the main goals of the whole therapy. Additionally
complete collaboration with a sick child is often impossible.
The changes of TPN methods in transplanted patients have
been still observed, which serve to gain optimal results of
the whole therapy.

A retrospective analysis of TPN in twenty-two patients
treated with high-dose chemotherapy and autologous HSCT
in Transplantation Centre of University Children’s Hospital
in Cracow was aimed to provide an optimal method of
nutritional support in the period of transplantation.

Materials and methods

There were twenty-two patients: eleven girls and eleven boys
in the age of 1·8–20·8 years, median 5·4 years included into
the study. High-dose chemotherapy and autologous haemato-
poietic stem cells transplantation were indicated because of:
neuroblastoma in fourteen patients; Ewing’s sarcoma in four
patients; Hodgkin’s disease in two patients; yolk sac tumour
in one; acute lymphoblastic leukaemia also in one case.

High-dose chemotherapy and autologous haematopoietic stem
cells transplantation

High-dose chemotherapy consisted of busulphan and
melphalan in ten patients, cyclophosphamide, etoposide
and melphalan in nine patients, bis-chloronitrosourea
(BCNU), etoposide, ara-C and melphalan in two patients and
cyklofosfamid and total body irradiation in one patient.
The median number of transplanted CD34þ cells was
3·75 £ 106 cells/kg (range 1·35–7·9). All our patients were hos-
pitalised in rooms with laminar airflow. High efficiency particu-
late air filtration with positive pressure was used. Red cells
and platelet concentrates were used according to the transfusion
policy recommended by European Group for Blood and Marrow
Transplantation. Since day þ5 we administered granulocyte
colony-stimulating factor in a daily dose of 5mg/kg.

Nutritional treatment

Patients were given isoenergetic, isonitrogenous TPN when
they had consumed less than 50 % of their required diet
orally for previous 2 d. If patients could be nourished orally
in the period of neutropenia, they received sterile, boiled
diet, without gluten and lactose. After engraftment time,
they received low-bacterial diet. We continued TPN until
they consumed 50 % of their required diet orally again. TPN
was administered through central venous line (Hickman or

Broviac catheters or vascuports). Volumes of TPN depended
on patients’ body mass, and were corrected daily according
to additional venous fluid administration and fluid loss. In
some cases, we constituted nutritional mixture according to
individual protocol because of fluid restriction necessity.
Usually we used standard basic fluid that contained 2 %
of aminoacids and 12 % of glucose with total non-protein
energies–nitrogen ratio 127·5:1, which was supplemented
with fat emulsion to an optimal value 140:1–200:1. This
ratio was dependent on individual clinical assessment, which
included nutritional status using anthropometric and biochemi-
cal methods. According to the age and the duration of TPN,
the protein intake was 0·8–1·5 g/kg per d and the fat intake
was 1·0–3·0 g/kg per d. Supplementation of electrolytes,
microelements, trace elements and vitamins was dependent
on individual patient requirement.

During TPN, our patients were monitored daily by our
team. Fluid intake and output as well as central venous cath-
eter site and function were monitored continuously. Blood glu-
cose, weight and electrolytes were monitored twice a day,
when the patient became stable blood tests were done once
a day (Na, K, Cl, Ca, Mg and P). Blood cell count was
measured daily. Liver function tests, bilirubin, prothrombin
time, cholesterol, TAG, total protein, albumin, C-reactive pro-
tein, creatinine and urea were measured twice a week. All the
above-mentioned parameters were measured also initially
before TPN administration.

Biochemical measurements

Electrolytes, liver function tests, prothrombin time, total pro-
tein, albumin, C-reactive protein, creatinine and urea were
measured by dry biochemistry method using Vitros 950
(Ortho Clinical Diagnostics, Rochester, NY, USA). IgA was
measured by nephelometric method (Behring nephelometric
II; Dade Behring, Newark, DE, USA). Prothrombin time
was measured by Quick method using Sysmex CA-500
(Dade Behring). Cholesterol and TAG were measured with
enzymatic method (Randox kit) using Cobas-Bio.

Statistical analysis

Statistical calculations were performed using the Statistica
program (StatSoft, Inc., Tulsa, OK, USA). Results are
expressed as medians and ranges. The Mann–Whitney U
test and Spearman correlation were used for statistical
analysis, P,0·05 was considered statistically significant.

Results

Clinical outcome and nutritional status

Patients continued TPN for median 19 d (range 8–35), from
day 0 to þ35. Mucositis was observed in eighteen (82 %) of
our patients and was the most frequent toxicity of this treat-
ment. Engraftment occurred as follows: median time to reach
granulocytes .0·5 £ 109 per litre was 11 d (range 8–25);
leukocytes .1·0 £ 109 per litre was 10 d (range 9–25). For
platelets .20 £ 109 per litre, it was 23 d (range 12–67) and
for platelets .50 £ 109 per litre, it was 39 d (range 13–70).
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The duration of TPN neither correlated with the number of
transplanted CD34þ cells nor with dosage and duration of
granulocyte colony-stimulating factor administration. But it
correlated with the reconstitution of leukocytes .1·0 £ 109

per litre (P¼0·05; r 0·42) and platelets .20 £ 109 per litre
(P¼0·04; r 0·45), Figs. 1 and 2.

Statistically longer TPN was received by patients with
mucositis (P¼0·04) than without mucositis (four patients –
18 %), Fig. 3. In the patients with mucositis, we observed
delayed haematopoiesis reconstitution (P¼0·01), Fig. 4. We
also observed significantly delayed reconstitution of platelets
in the patients with parasitic infections (three children with
toxocariasis and one with ascardiasis). Patients with parasitic
infections received TPN longer (median 23 d) than others
(median 18 d) with statistical significance (P¼0·02).

The body mass of patients estimated before TPN adminis-
tration was about 90 % of body mass appropriate for their
height, so they had no malnutrition. When we assessed their
nutritional condition after TPN, we did not observe any differ-
ences in anthropometric parameters, but we noticed significant
increase of serum albumin levels (P¼0·0005), Fig. 5.

There were no side effects due to TPN: technical problems
with central catheters; infections associated with TPN or
metabolic complications such as significant increase of lipids,

glucose and liver function tests level (Table 1); disturbances
of electrolytes concentration; statistically significant patient
body mass gain.

Requirement for electrolytes

The median requirement for Kþ in our patients amounted
3·0 mEq/kg per d (range 1·09–5·44) and was within normal
range(s) (the reference ranges 1–4 mEq/kg per d(8)). For
Ca2þ, it was median 0·29 mEq/kg per d (range 0·07–0·99;
the reference ranges 0·5–3·0 mEq/kg per d(8)) and for Mg2þ,
median 0·3 mEq/kg per d (range 0·08–1·01) and was below
norms (the reference ranges 3·0–5·0 mEq/kg per d(8)). We
observed requirement for P32 above the normal ranges
(0·5–1·0 mEq/kg per d(8)). The median was 1·1 mEq/kg per
d (range 0–2·4).

Patients with mucositis had significantly higher requirement
for P32 (P¼0·004) and Kþ (P¼0·003) than patients who had
no(t) mucositis, Figs. 6 and 7.

Requirement for electrolytes neither correlated with TPN
duration, the number of transplanted CD34þ cells nor the
dosage and duration of G-CSF administration. We did not
find significant correlation between requirement for Kþ and
Ca2þ and haematopoiesis reconstitution indicators. However,
requirement for Mg2þ correlated negatively with reconstitu-
tion of leukocytes .1·0 £ 109 per litre (P¼0·02; r 20·5)
and platelets .20 £ 109 per litre (P¼0·01; r 20·54). Require-
ment for P32 correlated positively with reconstitution of
platelets .50 £ 109/l (P¼0·02; r 0·54), Fig. 8.

Fig. 1. Correlation between total parenteral nutrition (TPN) duration and

leukocytes recovery in paediatric patients after autologous haematopoietic

stem cells transplantation (HSCT). Correlation r 0·42, P¼0·05. -S-, Regression

95 % CI.

Fig. 2. Correlation between total parenteral nutrition (TPN) duration and pla-

telets recovery in paediatric patients after autologous haematopoietic stem

cells transplantation (HSCT). Correlation r 0·44, P¼0·04. -S-, Regression

95 % CI.

Fig. 3. Duration of total parenteral nutrition (TPN) in paediatric patients with

and without mucositis after autologous haematopoietic stem cells trans-

plantation. P¼0·41.

Fig. 4. Platelets reconstitution in paediatric patients with and without

mucositis after autologous haematopoietic stem cells transplantation (HSCT)

supported with total parenteral nutrition. P¼0·012.
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Discussion

Different methods of nutritional support are used in the early
period after haematopoietic stem cells transplantation(3,9 – 11).
Although nowadays intensive experience with enteral feeding
is provided in transplantation centres(4,12), PN has still been
considered the method of choice for paediatric patients under-
going bone marrow transplantation (BMT)(5).

There exists some kind of prophylaxis when children are
given TPN until they consume 50 % of their diet orally. Our
patients were given isoenergies and isonitrogenous PN in
such conditions. We did not observe malnutrition in the
patients at the beginning of the treatment. Their body mass
was about 90 % of body mass appropriate for their height.
But a biochemical marker as the level of albumin indicated
impairment of nutritional status during the course of high-
dose chemotherapy before TPN administration. At the end
of PN support we did not observe significant differences in
body mass but albumin levels increased and normalised.
Simultaneously, the assessment of inflammatory status
before and at the end of TPN administration could exclude
the possibility of influence of inflammation status on serum
albumin level (Table 1). Also in the study of Hwang et al.,
patients receiving TPN improved their nutrition status and
increased their body mass compared to those receiving PPN.

The result of PPN was also a decrease of patients’ visceral
proteins which has not been observed in patients who received
TPN(9). In another study, the marked variations in anthropo-
metric parameters and albumin levels were not observed
in children who were given TPN. However, prealbumin and
retinol-binding protein showed statistically significant, posi-
tive variations as the response to nutritional repletion(13). We
did not measure these markers. It was recently reported than
in critically ill patients, the serum prealbumin level did not
respond sensitively to nutritional support. In addition, an
increase in the prealbumin level was not the indicator of
better prognosis for these groups of patients(14). As opposed
to prealbumin, albumin level is the well-recognised biochemi-
cal marker of nutritional status in different metabolic
states(15,16).

There were some experiences to answer the question of
what is the appropriate energy level in TPN during the
period of transplantation. Following the old recommen-
dations, the energy intake with TPN in the early time
after HSCT in children should be 1·5–1·7 BMR with 1·5 g
of protein/kg per d. According to the study of Yokoyama
et al. (17), the predicted energy requirement to maintain
body weight after HSCT would be 128 % of basal energy
expenditure. But it was reported that delivering TPN with
reduced parenteral energy and protein intake after BMT
appeared to minimise Naþ and Kþ disturbances and improve
serum albumin concentrations without having any adverse
effect on nitrogen balance(18). The study of Forchielli
et al. (5), also has shown that the energy supplied to children
with TPN in BMT is less than expected. Their patients
received 72 % prescribed energies that were 0·87 BMR and
mean 176:1 non-protein energies:nitrogen ratio. Similarly,
our data suggest that isoenergetic TPN is an effective method
of PN, which prevents malnutrition, maintains body weight
and improve nutritional status of the patients early after
autologous HSCT.

The same problem like appropriate energy level regards
intake of proteins and lipid components in nutritional emulsion.
Hypoproteinaemia has been reported in patients after BMT
probably due to: negative nitrogen balance; increased cata-
bolism; fluid redistribution; decreased protein synthesis, result-
ing from cytotoxic chemotherapy; reduced nutrient intake.

Fig. 5. Serum albumin levels of paediatric patients after autologous haemato-

poietic stem cells transplantation before and at the end of total parenteral

nutrition administration. p, Albumin start; o, albumin stop.

Table 1. Body mass and some biochemical and immunological parameters of
patients treated with high-dose chemotherapy and autologous haematopoietic stem
cells transplantation before and at the last day of total parenteral nutrition (TPN)
administration

(Median values and ranges)

First day of TPN Last day of TPN

Range Median Range Median P

Body mass (kg) 9–54 16·6 9·1–54·5 16·1 0·81
Albumin (g/l) 29–42 33 31–43 36·5 0·0005
Glucose (mmol/l) 4·0–6·7 5·1 3·8–6·4 4·9 0·06
Chol (mmol/l) 2·9–3·78 2·94 2·76–2·83 2·8 0·2
TAG (mmol/l) 0·71–0·8 0·76 0·79–1·02 0·84 0·35
ALT (U/l) 16–303 57 18–123 35 0·03
CRP (mg/l) ,3–171 ,3 ,3–41·7 ,3 0·97
IgA (g/l) 0·38–3·74 1·21 0·28–1·16 0·66 0·13

Chol, cholesterol; ALT, alanine transaminase; CRP, C-reactive protein.
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Thus, there were the same experiences with increasing
nitrogen dose but without spectacular clinical metabolic
effects(19). Simultaneously, it was reported that reducing
parenteral protein intake improves metabolic homeostasis
after BMT and increases serum albumin concentration(18).
The next question is how the quality of energy substrates
administered with TPN after high-dose therapy influences the
clinical outcome of patients undergoing BMT. It was presented
that lipid-based TPN (80 % lipid, using an n-6 long-chain
TAG emulsion and 20 % glucose) resulted in significantly
lower hyperglycaemia than in glucose-based (100 % glucose)
TPN(11). We did not observe significant hyperglycaemia
in our patients who were given TPN always with lipids as
about 30 % of the energy source. Additionally, intravenously
administered lipids might modulate the immune response and
synthesis of cytokines, PG and leukotrienes. It was reported
that probably in this way lipids could participate in the
pathogenesis of graft v. host disease after allogeneic stem
cells transplantation(11).

Good nutrition for children is considered as immuno-
nutrition, and we did not use the immunomodulating nutrients
like arginine, glutamine, n-3-fatty acids and nucleotides.
Paediatric experience in this subject is limited(20). Opinions
on TPN supplemented with glutamine in BMT period are
different. Ziegler et al. (21) reported its benefits but in the
study of Schloerb & Amare(22), substitution of glutamine
during TPN did not have discernible clinical or laboratory
effects. But other authors suggested that immunonutrition

may provide a less invasive alternative to immunotherapy
in protecting against cancer associated with chronic
inflammation(23). There was also an opinion that glutamine
supplementation cannot be recommended to all HSCT recipi-
ents because it has been shown to increase morbidity and
mortality rates in autologous transplant patients(7). Glutamine
is highly used by rapidly dividing cells such as blood cells and
those in the gastrointestinal tract, but also neoplastic cells.
Glutamine is necessary for the in vitro growth and function
of T lymphocytes and natural killer cells. Because glutamine
is the main source of nitrogen for tumour cells, it could
have the deleterious effect of feeding the tumour. The pre-
sence of a tumour produces great changes in host glutamine
metabolism. Because glutamine depletion has adverse effects
for the host, the effect of glutamine supplementation in
the tumour-bearing state could bring positive results for the
host(24). It was presented that supplemental oral glutamine
reduced tumour growth in experimental breast cancer(25). In
implantable sarcoma and breast carcinoma rat models, it was
demonstrated that daily oral administration of glutamine
results in a 40 % decrease in tumour growth compared to iso-
nitrogenous-fed controls(26). Moreover, the data of some
studies allow suggestion that dietary supplemental glutamine
could be used in the clinical practice to increase the thera-
peutic index of cancer treatments by protecting normal tissues
from, and sensitising tumour cells to, chemotherapy and radi-
ation-related injury(27,28). Enhancing the antioxidant status of
the body and activation of apoptosis exerts chemopreventive
effects of glutamine(29). On the other hand, the double-blind,
randomised study on glutamine supplementation in cancer
patients receiving chemotherapy concluded that glutamine
did not have a significant effect on either tumour response
or secondary effects of chemotherapy(30). So, until more infor-
mation is available, nutritional support should focus primarily
on preventing nutritional deficiencies rather than on immuno-
modulation(31). Results of the largest randomised, controlled
trial found that in the general population treated in intensive
care units, immunonutrition has no beneficial effect on clinical
outcome parameters(32). Glutamine helps maintain normal
secretory, IgA an immune substance in the gut(33). There
were no statistical differences in serum IgA level in

Fig. 6. Requirement for Kþ in paediatric patients with and without mucositis

after autologous haematopoietic stem cells transplantation supported with

total parenteral nutrition. P¼0·003.

Fig. 7. Requirement for P32 in paediatric patients with and without mucositis

after autologous haematopoietic stem cells transplantation supported with

total parenteral nutrition. P¼0·004.

Fig. 8. Correlation between requirement for P32 and platelets reconstitution

in paediatric patients after autologous haematopoietic stem cells transplan-

tation during total parenteral nutrition (TPN) support. Correlation r 0·54,

P¼0·02. -S-, Regression 95 % CI.
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our patients before TPN and after it, although there was
a tendency to decrease it (Table 1). We did not supply gluta-
mine in TPN support. Of course, serum IgA is not the same as
mucosal IgA, but it could indirectly indicate that glutamine
deficiency in our patients is not so significant even in spite
of it that most of them had mucositis. The catabolic state
and immunological disorders caused by high-dose chemo-
radiotherapy and autologous HSCT are relationally not so
long. In our opinion, it would be very interesting to study
the role of dietary supplemental glutamine in the patients
after allogeneic HSCT, especially in the group with severe
mucositis and intestinal form of graft v. host reaction.

In our group, TPN was given for 8–35 d, median 19 d. In
the literature(5,10,34), the time of TPN administration in the
early period after BMT was longer than in our group, which
of course was associated with greater costs of whole support.
Children with mucositis received TPN statistically longer than
patients without this toxicity of high-dose chemotherapy. Of
course, a small number of patients without mucositis do not
allow a confident comparison, but data obtained in the study
seem to be very probable. In the group with mucositis, the
requirement for P and K was higher than in the whole-
presented group. Clinical symptoms of mucositis such as
pain, nausea, vomiting and in the same case diarrhoea are
connected with the intestinal depletion of K. It could be one
of the reasons of the higher requirement for Kþ in the patients
with mucositis. The requirement for P was higher not only
in the patients with mucositis but also in all our patients.
Engraftment associated hypophosphataemia has been infre-
quently reported(35 – 37). The possible mechanisms of it are
both a direct effect of cytokine release and an increased
consumption by the dividing cells(38). Patients with mucositis
could additionally have high phosphate uptake by the
replicating mucosa cells.

Among other complications, only parasitic infections were
associated with longer than mean TPN duration. Three out
of the presented twenty-two patients (13·6 %) had toxocaria-
sis(39) and one child had ascaridiasis. In these patients, besides
longer TPN administration, we also observed delayed
platelet reconstitution. It could have been caused indirectly
by increased catabolism due to infection or directly by anti-
parasitic drugs but also by additional amount of antigens
released from destroyed larvae. Association between
thrombopoiesis and toxocariasis has been already reported
by Kagialis-Girard et al. (40), who described two cases of
toxocariasis with persistent secondary thrombocytosis.

Recovery of haematopoiesis in our patients was within
normal ranges in comparison to data from the literature. It
was reported that engraftment of donor marrow cells was 3 d
earlier in the patients received TPN group than in controls
who received nutritional support ad libitum after BMT(34).
In opposite, Cetin et al. (41), reported that autologous BMT
patients receiving TPN had longer delays in platelet engraft-
ment than patients receiving PPN. But implications of their
findings are limited due to the non-random design, failure
to document similarities between groups for medical and
nutritional status at the time of admission and exposure of
all participants to PN. The present study showed that mucosi-
tis significantly prolonged haematopoesis recovery. Thus, no
wonder that patients treated with TPN because of severe
mucositis received TPN longer than patients with lower

grade mucositis treated with PPN. Later, study of Weisdorf
did not show the effect of TPN on engraftment but signifi-
cantly influenced long-term outcome of BMT. So, in spite of
the cost, the prophylactic nutritional therapy appears to be
beneficial even for well-nourished individuals during cytore-
duction and BMT(42).

TPN often takes place without complications. We did not
observe any complications due to TPN: technical problems
with central catheters; infections or metabolic complications
such significant increase of lipid, glucose and liver function
tests level; disturbances of electrolytes concentration; statisti-
cally significant patient body mass gain. In our opinion,
infectious complications can be eliminated with adequate
care of central venous catheter. Data presented by Uderzo(13)

showed that TPN was not responsible for infection in any
patient. They had mild and easily controlled metabolic
complications. In the study of Forchielli et al. (5), infections
and temporarily increased liver function tests have been
observed in patients given TPN during BMT. On the other
hand, compared to TPN, the PPN/enteral nutrition group
showed a twofold number of patients with a positive blood
culture, but this observation did not reach statistical signifi-
cance(43). Sheean & Braunschweig showed significant
decrease in oral intake patterns and a tendency toward infec-
tions for autologous and allogeneic PN v. non-PN recipients.
However, simultaneously significantly more mucositis was
observed on days before PN initiation in PN v. non-PN
patients(44). So probably mucositis, and not PN, was respon-
sible for the decrease in oral intake patterns and the tendency
towards infections.

Conclusion

Isoenergetic and isonitrogenous TPN with adequate sup-
plementation of electrolytes, microelements, trace elements
and vitamins is a safety and often the only possible method
of nutritional treatment in the early time after autologous
HSCT in paediatric patients. It allows to improve their
nutritional status and contribute to reconstitution of haemato-
poiesis. Occurrence of mucositis in patients treated with
high-dose chemotherapy and autologous haematopoietic
stem cells transplantation significantly prolonged the duration
of TPN administration but also delayed haematopoiesis
reconstitution process that is associated with increased
requirement for P. It is closely associated with increased
requirement for K through its intestinal depletion and also
increased requirement for P taken to haematopoiesis
reconstruction.

The present study on TPN in patients after HSCT showed
positive effects on their nutritional state and the specific
requirements for electrolytes especially in the case of
coexistent mucositis. Our findings confirm the crucial effect
of nutrition on chronic diseases, underlying the cases of
increased catabolism induced by specific treatments.
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A. Wędrychowicz et al.906

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n

https://doi.org/10.1017/S000711450999242X  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S000711450999242X

