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The role of early enteral nutrition In burnt

and multiple trauma patients
Similarities and differences
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lIron Binding Capacity)

NEEeIC KAe1d1A: PoOAoC Eykalpng evie-
PIKNC OpeEPYNC, EPYAOTNPIOKEC TIAPAE-
P01l BpEPNC (OAIKA AEVKWHOTO, AEVKW-
HOTIVI] OpOL, OPAIPIVEC, ATIOAUTOC OpPI-
OUOC AEPPOKUTTAPWY, OVOOOO@PAIPIVEC
IgA, IgM, IgG, oidnpog Kol oldnpode-
OMEVLTIKN IKOAVOTNTA)

Aim The aim of this study was to investigate the role of Early Enteral Nutrition (EEN)
in burnt and multiple trauma patients. Material-Method Si patients with burns >25%
of the total body surface area and 35 patients with more than two traumas were
Included In our study. A nutritional support protocol was followed. Blood markers
and the general condition of patients were assessed for the role of EEN. Results In
burnt patients, total proteins, serum albumin and serum globulin were iIncreased
significantly between all measurements. In multiple trauma patients total proteins
and serum globulin were iIncreased significantly between the 1st and 3rd measure-
ment (PcO.OOl). Serum albumin was slightly decreased between the 1st and 3rd
measurement (P=0.350). For burnt patients, between the 1st and 3rd measurement,
Fe was increased (P<0.008) and for multiple trauma i1t was slightly increased. For
burnt patients TIBC was iIncreased (P<0.001) and for multiple trauma patients was
slightly decreased. There were no significant changes In the absolute number of
lymphocytes neither in immunoglobulin-IgA, IgM, IgG for both patients groups. The
mean serum albumin value of the burnt patient was significantly increased com-
pared with the multiple trauma patients (P=0.012). The mean serum globulin value
of the multiple trauma patients was significantly increased compared with the burnt
patients (P=0.019). TIBC did not increased between groups In the 1st and 2nd
measurements, but it was significantly increased In the 3rd measurement In burnt
patients compared with the multiple trauma patients (P=0.005). The mean value of
Immunoglobulin 1gG showed a significant increase in multiple trauma patients com-
pared with the burnt patients (P=0.006). Conclusions Generally, the results of our
study confirm the effectiveness of EEN In both groups of patients as well as the exis-
tence of similarities and differences.

[MepiAnPn O pOAOC TNG EYKAIPNCG EVIEPIKNG OpEWPYNC 0 EYKOUVUATIEC KOl TTOALUTPOAU-
MOTIEC. OUOIOTNTEC KOl dLAPOPEC. Xp. MapBakn,1©. Oikovopov,2 . lopddavov," E MapBakrt,3
E ©eodoocormovAov,4 E Matmpakn.4 'Tunua NoonAsvtikn¢ TE ABrivacg, 2Tunua MAaoTIKNC XEIPOLPYIKNC,
MIKPOXEIPOLPYIKNC Kol Eykoavpdtwv, Noookopeio «. levvnuatoc», ABnva, ANoocokopeio "Moliere”,
BpuééAleg, 4Tunua NoonAeutikng, Maveriotuio ABnvwv, ABnva. To Brijpa touvu AokAnttiov 2002,
1(2):83-88. ZKOTIOC ZKOTIOC TNC MEAETNC NTOV va €&eTACEl TO POAO TNC EyKaipng
EVvTEpPIKNG OpeéPYng (EE£O) 0 EYKAUVMATIEC KOl TIOALTPAVUATIEC. YAIKE)-MEBOdOC 21N
MEAETN MOC CLUTIEPIANPONOAV 31 eyKAUVUOATIEC PE eyKOLPOTA >25% TNC OAIKNC ETII-
@AVELOC OwUOTOC Kol 35 TTOAUTPOUVUOTIEC ME TIEPLOCOTEPO ATIO OVLO TPOLHATO.
AKOAOULONOE €10IKO TIPWTOKOAAO BpePNC KOl EKTIMNONKOV EPYAOCTNPIAKEC TTOP AU E-
TPOl KOl N YEVIKN KOTAOCTOON TWV 00Bevwv. ATIOTEAECUOTO 2ZTOUC EYKALMOTIEG, TO
OAIKO AEVUKWMUOTO, Ol AEUKWMATIVEC KAl Ol o@AIPIVEC aLENOBNKAV ONUAVTIKA METO-
ELD OAWV TWV PETPNOEWV. SZTOUC TIOAVTPOUVUOTIEC TA OAIKAO AEVUKWHOTA KOl Ol 0@ Ol-
PIVEC avénNOnkKav onuAvTiKa JeTaéL 1ng kot 3ng petpnoncg (P<0,001). Ot AeVLKWMO-
TIVEC pPEIWONKAVY eAa@pa HeETAEL 1ng kKot 3ng petpnoncg (P=0,350). Ztoug eykKovpa-
TiEC, METOEL 1NC Kol 3Ng METPNONG, 0 Fe avéndnke (P<0,008). ZTtOouC TTOAUVUTPOUVMO-
TIEC NTOV EAQ@PPA AUENMEVOC. 2ZTOUC EYKOUVMATIEC N OECUEVTIKI IKAVOTNTA OL1dPOov
(TIBC) avénbnke (P<0,001) KOt OTOUC TIOALTPOAUVMATIEC MEIWONKE eAda@pa. Aev
LTINPEAV ONUAVTIKEC OLO@OPOTIONINOCELIC OTOV OTIOAUTO APIOUO TWV AEUPOKUTTAPWV
OUTE OE OUTO TWV avoocoo@alpivwv IgA, IgM, IgG kKatl yia Ti¢ dV0 OpAdEC aoBeVWV.
MEeTOEL TWV OUAdWVY, N MEON TIMN TWV AEUKWMHATIVWV OTOUC EYKOUVMATIEC AVENONKE
ONUOVTIKA EVOVTL TwV TIoALTpovuatTiwy (P=0,012). H yeon Tun tTwWV o@AIPIVLV
OTOUC TIOALTPOAVMUATIEC OLENONKE ONUAVTIKA €VvOVTl TWV eykKavuatiwv (P=0,019). H
TIBC twv OV0 OpadwV Oev avéNBNKe PeTOEL 1NC KOl 2nNC PETPNONG, OAAQ avéNOnkKe
ONMAVTIKA oTNV 3N METPNON OTOULC EYKOULMATIEC OE OXEON ME TOULCG TIOAUTPOUVMATIEC
(P=0,005). H pégon Tun twv avoooo@aipivwy IgG mapovociace pia oNUAVTIKI aVén-
ON OTOUC TTIOALTPAVUOTIEC OLYKPITIKA PE TOLC eyKovpaTieg (P=0,006). Zvumepaopata
[[EVIKA, TA OTIOTEAECUATA TNG TTOAPOVLOAC PEAETNC €T EBAIWOAV TNV ATIOTEAECUATI-
KOTNTO TNC €£0 KAl OTIC OVO OMAdEC TwWV 00Bevwy KOBWC €Tiong¢ Kol Ttapovoia
OMOIOTNTWV KOl dIA@POPWV HETAED TWV OMAdWV.

Correspondence: Ch. Marvaki, 12 Allagiani street, GR-190 03 Markopoulo Attikis, Greece
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Severely burnt patients generally show a marked
hypermetabolic response and their energy expenditure
Increases to almost twice the normal one as burn size
exceeds 50% of TBSA.I3 Referring to multiple trauma
patients, hypermetabolism occurs In most of them
within 48 hours after Injury.46 This hypermetabolic
response, for both burnt and multiple trauma patients, Is
accompanied by aprogressive decline of host defences,
Immunological abnormalities and a marked decline In
the circulating number of T lymphocytes that impair
survival. A0 Aggressive nutritional support to meet the
Increased energy expenditure has been considered
essential for the management of burnt patients.8 Enteral
nutrition has been considered as an essential part of
trauma management to minimize the catabolic loss and
enhance the immunological response.l1R It has been
shown, for both burnt and multiple trauma patients, to
be an effective additional measure In stress, ulcer pro-
phylaxis and prevention of sepsis.1319 The purpose of
our study was firstly to evaluate the effectiveness of EEN
IN burnt and multiple trauma patients, In association
with their post burnt and post trauma nutritional state,
their immunologic response and secondly to examine
similarities between the two patients’ groups.

Material and method

Our study Included 31 patients with burns >25% of the
total body surface area, who were admitted Iin the department
of plastic surgery and burn unit of the general state hospital
(GSH) of Athens, Greece, “G. Gennimatas” and 35 patients
with more than two traumas, who were admitted in the Inten-
sive Care Unit of the GSH of Athens, Greece, “KAT” over the
last 3 years.

Inclusion criteria for burnt patients were: (a) the age (>17
years) and (b) the extent of the burn Injury. Exclusion criteria
Included the following: (a) patients in palliative care, (b) pre-
vious or planned surgical operation, (c) patients with sepsis,
(d) patients presenting allergies to the enteral fluids. Inclusion
criteria for multiple trauma patients were: (a) the age (>15
years) and (b) a trauma at least Iin two different organs or
organ systems in different parts of the body, with at least one
life-threatening organ injury. Exclusion criteria included the
following: (a) patients Iin palliative care, (b) previous or
planned surgical operation, (c) patients with sepsis, (d) pre-
senting allergies to the enteral fluids, (e) patients with burn
INnjury, (f) pre-existing diabetes mellitus or renal or hepatic dis-
ease and (g) pregnant women. Data were collected using an
assessment chart. The two hospital's Ethic Committee
approved of the study and all the patients selected gave their
consent. A nutritional support protocol was followed In all
patients included EEN. It started the first six hours of admis-
sion for burnt patients and the first two days of admission for
multiple trauma patients (three of the patients started the 5th
day). This lasted until complete healing of burn injuries and

until complete treatment of multiple trauma patients. Solu-
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tions of different nutritional value were administered via naso-
gastric feeding tube according to the energy requirements and
gastrointestinal tolerance of the patients. The enteral nutrition
formulas used were: (a) Low kcal 0.5 kcal/mL with N 2 g%. (b)
Standard value 1 kcal/mL with N 4 g% and (c) high kcal value
1.5 kcal/mL with N 6 g%.

Results

31 burnt patients mean aged 43.7 years-old (SD
12.2) and 35 multiple trauma patients mean aged 40.2
years-old (SD=18.6) were studied. 18 (58.1%) burnt pa-
tients were men and 13 (41.9%) women. 25 (71.4%)
multiple trauma patients were men and 10 (28.6%) we-
re women. Characteristics of burnt patients are presen-
ted In (tabl. 1). The results In burnt patients were as fol-
lowing: all proteins showed a significant increase bet-
ween the three measurements such as: Total proteins In
the 1st measurement (P=0.003), at the 2nd (P =0.004)
and at the 3rd (P<0.001). In multiple trauma patien-
ts. total proteins at the 1st measurement (P=0.024),
at the 2nd (P =0.010) and at the 3rd (P<0.001) (fig.
1). In burnt patients: serum albumin showed a signif-
iIcant increase at the 1st measurement (P =0.015), the
2nd (P=0.120) and the 3rd (P<0.005). In multiple
trauma patients: serum albumin was slightly decreased
at the 1st measurement (P=0.790), the 2nd mean
value was decreased (P=0.270) and the 3rd mean
value was decreased (P=0.350) (fig. 2). For burnt
patients: serum globulin was Increased significantly at
all measurements, at the first measurement (P=0.05), at
the 2nd (P=0.007) and at the 3rd (PcO.001). For

Table 1. Characteristics of the 31 burnt patients.

Characteristics Mean value SD
Body weight 73.56 10.43
Total body surface area burned % 47.40 18.67

Figure |. Mean value of total proteins (mg/dL).
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Figure 2. Mean value of serum albumin (mg/dL).

multiple trauma patients: serum dglobulin at the 1st
measurement was increased (P<0.001), at the 2nd was
slightly increased (P=0.570), and at the 3rd was
Increased (P<0.01) (fig. 3).

For burnt patients: Fe level did not change significan-
tly at the 1st measurement (P =0.09) neither at the 2nd
(P=0.280) but was significantly increased at the 3rd
(P<0.008). TIBC was increased significantly at the 1st
measurement (P <0.008). TIBC was iIncreased signifi-
cantly at the 1st measurement (P<0.001) (tabl. 2).
There were no significant changes in the absolute num-
ber of lymphocytes. The mean value of iImmmunoglobu-
lin IgG was increased In all measurements. The mean
value of immunoglobulin IgA was slightly decreased In
all measurements. The mean value of iImmunoglobulin
IgM was Increased at the 1st and 2nd measurements but
was decreased at the 3rd measurement. The mean
value and SD of the numbers of lymphocytes, 1gG, IgA,
IgM, Fe and TIBC are presented In (tabl. 2). Complica-
tions related to EEN were diarrhea in 6.8% of our pa-

tients hyperglycemia in 19.4% and electrolyte disturban-
ces in 45.2%.

[rauma patients Burnt patients

The role of early enteral nutrition

2002, 1(2):85

For multiple trauma patients: Fe level did not change
significantly between measurements, but was slightly
Increased (tabl. 2). TIBC almost remained stable (tabl.
2). There were no significant changes In the absolute
number of Ilymphocytes. The mean values of
Immunoglobulin IgA and IgM were slightly increased In
all measurements. The mean value of immunoglobulin
lgG was Increased In all measurements; at the 1st
measurement was increased significantly (P =0.004), at
the 2nd was increased (P=0.108), and at the 3rd was
significantly increased (P =0.017). The mean value and
SD of the numbers of lymphocytes, 1gG, IgA, IgM, Fe
and TIBC are presented In (tabl. 2). Complications
related to EEN were diarrhea in 11.4% of our patients,
hyperglycemia in 17,1% and electrolyte disturbances In

34.3%.

Regarding the results between groups patients. There
were no significant differences iIn mean value of total
proteins between groups.

The mean serum albumin value of the burnt patients
was significantly increased compared with the multiple
trauma patients (P=0.012).

The mean serum globulin value of the multiple trau-
ma patients was significantly increased compared with
the burnt patients (P =0.019).

Fe level did not change significantly between groups.

TIBC was not increased between groups at the 1st
and the 2nd measurements, but it was significantly
Increased at 3rd measurement Iin burnt patients com-
pared with the multiple trauma patients (P = 0.005).
There were no significant changes In the absolute num-
ber of lymphocytes between groups in all measuremen-
Is.

The mean values of immunoglobulin IgA and IgM
were higher in multiple trauma patients but there was
no significant difference. The mean value of Immuno-
globulin IgG showed a significant increase in multiple
trauma patients compared with the burnt patients (P=
0.06).

Discussion

The concept of the administration of EEN nutrition
after injury iIs relatively new and based upon animal
experiments performed more than a decade ago. Based
on the animal studies, It seemed reasonable that early
enteral nutrition would help to prevent the development
of iInflammatory and infectious complications In serious-
ly injured patients. One of the problems was that very
early enteral nutrition was difficult to applied In a great
number of trauma patients.D Gianelli et al2l performed
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Table 2. Mean value and SD between measurements in some of the markers of 31 burnt and 35 multiple trauma patients.

Markers Measurements

Mean value SD Mean value SD

Burnt patients Multiple trauma

patients

Absolute number
of lymphocytes (%) 1st day 1731.3 952 1456.5 980
8th day 1426.8 677.6 1353.1 625.3
15th day 1526.1 577.3 1420.8 697.5
IgG (mg/dL) 1st day 922.0 346.6 1270.8 526.62
8th day 055.7 313.8 1396.8 562.47
15th day 997.1 308.8 1495.45 488.88
IgA (mg/dL) 1st day 223.82 125.10 205.81 107.69
8th day 21 1.30 83.40 204.05 82.37
15th day 96.90 64.30 203.00 102.87
IgM (mg/dL) 1st day 91.90 61.85 166.67 83.87
8th day 21 1.30 83.40 204.05 82.37
15th day 197.80 79.75 222.05 72.93
Fe (pg/L) 1st day 34.56 19.87 49.67 21.46
8th day 39.25 27.65 53.00 12.12
15th day 18.1 1 19.66 53.33 9.87
TIBC (pg/L) 1st day 84.80 42.50 48.30 0.6
8th day 97.80 48.60 48.00 0.0
15th day 120.60 39.14 48.00 0.0

the first well controlled clinical study that showed early
enteral nutrition compared with delayed enteral nutri-
tion had a beneficial effect on seriously burnt patients.
Nutritional therapy playes a key role in the overall man-
agement of the burnt and multiple trauma patient.Z22%6
EEN has been demonstrated to minimize the catabolic
loss, to enhance the immunologic response,57to pre-
vent street ulcer13l/Z7 and to prolong survival. The pres-
ence of food In the gut has been shown to stimulate
mucosal proliferation, probably as a result of both
humoral and nutritional mechanisms.Z89 Improved
mucosal integrity has also been demonstrated in burnt
patients who had recieved EEN. These findings suggest
that EEN may help to diminish the incidence and sever-
ity of bacteria translocation by improving or preventing
breach of the mucosal barrier.

Concerning the immunological status of burnt patien-
ts It has been shown that total IgG, IgA, IgM-secreting
cells and B-cell number decrease Iin burn injuries. Both,
cellular and humoral ImMmmune systems have Dbeen
reported to be affected In thermal iInjuries leading to

Immunosuppresion and sepsis.d Similar results were
presented for multiple trauma patients.3l The results of
our study showed that the administration of EEN In
burnt patients can enhance their immunologic response
leading to Increased values of Immunoglobulins I1gG
and IgM. Similarly, In multiple trauma patients the
administration of EEN can enhance their iImmunologic
response leading to increased values of all Immunoglob-
ulins. Although the absolute number of lymphocytes did
not increase between measurements, the fact that there
was nonmarked decline In the circulating number of
lymphocytes indicated that EEN played a significant
role In the iImprovement of the immunological response
of the sample.

Studies have suggested that early enteral feeding has
been a helpful aid to recovery complications were rare
and prolonged enteral feedings were occasionally requi-
red in seriously injured patients.331 Burns, sepsis, Injury
or surgery lower serum glutamine levels. It has been sug-
gested that the lowered plasma glutamine concentration
contributes, at least In part, to IMmunosuppresion.®
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Researchers showed that enteral diet supplements with
arginine in burnt rats decreases the mRNA expression of
Inflammatory cytokines In organs and improves the
survival rate.3 In addition, they showed that admin-
Istration of enteral glutamine decreased the incidence of
Infectious complications In multiple trauma patients.
Our results In burnt patients showed that total proteins,
as well as serum albumin, presented a significant
Increase between measurements. In multiple trauma
patients total proteins showed a significant increase
between measurements while serum albumin slightly
decreased. This fact, for both burnt and multiple trauma
patients, confirmed the positive effect of EEN on the
Improvement of the nutritional state of the patients.

Serum iron levels present a great number of fluc-
tuations during the day, depending on different factors
that affect iron distribution between plasma and storage
organs. TIBC values are also affected by iron fluc-
tuations and should be studied together with serum iron
levels. Furthermore, low serum Iron concentration Is
related to sepsis In burnt patients. Belmonte et al¥
studied iron metabolism In burnt children and conclud-
ed that hyposideraemiais a frequent finding in the acute
phase of the burnt Injury and Is accompanied by
Increased ferritin levels and decreased transferrin con-
centrations. He suggested that lowiron values tend to
recover without the use of Iron supplementation
because of an endogenous block released In the acute
phase; he thus indicated that iron therapy should not be
recommended In the Initial period of stress In burnt
patients. However, the results of our study In burnt
patients showed that Fe values were slightly increased at
1st and 2nd measurements but the significant increase
was at 3rd measurement. Fe value In multiple trauma

patients did not change significantly between measure-
ments, but it was slightly increased.

In our study TIBC was significantly increased at the
2nd and at the 3rd measurements In burnt patients
while In multiple trauma patients it almost remained sta-

ble. These results indicated the effectiveness of EEN on
the sample of our study.

We should also refer to the similarities and the differ-
ences of the burnt and multiple trauma patients that
both represent severe and complicated types of injury
the body can substain. One of the differences is that the
enteral nutrition In burnts patients could be adminis-
tered within the first six hours of admission while In
multiple trauma patients within the first two days of
admission. This was due to the fact that it takes more
time to define the needs and the tolerance of multiple
trauma patients. However there were no significant differ-
ences In mean value of total proteins between groups. It

The role of early enteral nutrition
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means that enteral nutrition has various potential similar
advantages for both patients’ groups, burns and multiple
trauma, including a reduction In infectious events and
Improvement of the survival rate as it Is already men-
tioned. In addition, it should be stressed that none of the
sample presented sepsis. Fe level did not change signifi-
cantly between groups, there were no significant changes
INn the absolute number of lymphocytes between groups in
all measurements and the mean value of immunoglobu-
lins was IgA and IgM higher in multiple trauma patients
but there was no significant difference. The above results
can be explained as an evidence of similarities existing In
both patients’ groups related to the effectiveness of EEN.

However, although the sample consisted of severely Il
patients and despite the similarities, differences were
expected due to patients’ illness and to the complexity
of the nutritional and to the complexity of the nutrition-
al support. Nutritional support Is a complex process
Involving precise evaluation of the patient’s energy
requirements, patient’'s tolerance and the type of under-
lying disease. Thus, the results showed the following dif-
ferences: The mean serum albumin value of the burnt
patients was significantly increased compared with the
multiple trauma patients and the mean serum globulin
value of the multiple trauma patients was significantly
Increased compared with the burnt patients. Furthermore
the TIBC iIncreased significantly at the 3rd measurement
IN burnt patients compared with the multiple trauma
patients. The mean value of immunoglobulin 1IgG sho-
wed a significant increase In multiple trauma patients co-
mpared with the burnt patients.

Conclusion

Generally, the results of our study confirmed the
effectiveness of EEN on both groups of patients as well
as the existence of similarities and differences. EEN
nutrition provided optimal preservation of the nutrition-
al state of both groups burnt and multiple trauma
patients. It Is suggested that in severely Ill patients nutri-
tional support should be considered as integral part of
basic care.
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