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Abstract
Background and purpose: Infection after experimental focal ischemia may result from brain-induced immune 
depression.  A strong cytokine mediated anti-inflammatory response was recently observed in stroke patients at higher 
risk of infection, although infection due to the decreased pro-inflammatory mediators can be expected as well. To 
investigate this question the following experiment was performed.

Methods: 105 over 60 years hip fracture patients were included in the study. Sera and lympho/monocytes were 
separated from blood samples taken on different days (day 1, 3, 6, 9). Isolated lympho/ monocytes were cultured for 
one day with or without endotoxin (LPS). TNFα levels in sera and in the culture supernatants were determined by 
bioassays using WEHI 164 cells. Plasma ACTH and cortisol values were measured by RIA kits.

Results: From 105 hip fracture patients 7 nosocomial pneumonia patients were found, (4 survivors and 3 non-
survivors) furthermore 2 non-survivors with cardiovascular death without infection. On the day of trauma the level of 
circulating TNFα activity was extremely low in nosocomial pneumonia patients in comparison to uneventful healing 
patients. In pneumonia patients TNFα started to increase on day 3, increased till day 9 then reached the values 
of uneventful healing group. In two patients with later cardiovascular complications, extremely high TNF alpha 
activities were detected throughout the entire observation period. The plasma cortisol values were high in nosocomial 
pneumonia patients in comparison to uneventful healing persons, and decreased slightly by the 9th post-trauma day. 
In the two cardiovascular patients, serum cortisol was extremely low on the day of trauma and increased gradually 
during the investigation period. ACTH level was stable in the sera of uneventfully healing patients, while showed large 
individual and also time-dependent fluctuations people with post-traumatic complications.

Conclusions:  An excessive decrease in pro-inflammatory response is a key facilitating factor for the development of 
infection.
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Introduction
Hip fractures in the geriatric population are a major public health 
problem. Worldwide, elderly people represent the fastest growing 
age group; the yearly number of fractures is likely to rise substantially 
with the continued ageing of the population. Even if incidence rates 
for hip fracture remain stable, the estimated number of hip fractures 
worldwide will rise to 6.26 million by 2050 [1].

Given the fact that isolated hip fractures (IHFs) in the elderly 
significantly influence risk-adjusted outcomes and are variably 
reported by trauma centers (TCs) these patients should be excluded 
from subsequent benchmarking efforts [2].

The Dutch Trauma Trial, a prospective, randomized, double-blind, 

placebo-controlled study of antibiotic prophylaxis in the primary 
operated limb fractures of 2195 patients were included. The rate of 
nosocomial infection in the first month was 10.2% with placebo. 
Most of the fractures were located in the hip 867 with 23 pneumonia 
indicating the majority of hip fracture among limb fractures and 
leading nosocomial infection [3].

Hospital-acquired pneumonia (HAP), defined as pneumonia 
occurring 48 hours or more after admission, is the second most 
common nosocomial infection among patients in the intensive care 
unit (ICU). Among hospital-acquired infections, HAP is associated 
with the highest number of deaths The primary risk factor for the 
development of HAP is mechanical ventilation what is not common 
in hip fracture [4, 5].
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Severe illness and stress strongly activate the hypothalamic-pituitary-
adrenal (HPA) axis and stimulate the release of adrenocorticotrophic 
hormone (ACTH) from the pituitary, which in turn increases the 
release of cortisol from the adrenal cortex [6-8]. This activation is 
an essential component of the general adaptation to illness and stress 
and contributes to the maintenance of cellular and organ homeostasis. 
Adrenalectomized animals succumb rapidly to hemorrhagic and 
septic shock, and steroid replacement is protective against these 
challenges [9, 10].

Stressful early life experiences can have short- and long-term effects 
on neuroendocrine and immune mechanisms of adaptation, which are 
primarily modulated by glucocorticoids. One study aimed to examine 
how the stress and immune systems interact to cope with psychosocial 
stress induced by a single social isolation.This social isolation 
provoked increased plasma ACTH and cortisol concentrations and 
reduced TNF-levels but had no significant effect on IL-6 levels. Single 
social isolation also induced a dose-dependent cortisol resistance 
in LPS-stimulated PBMCs compared with controls, which may be 
an adaptive response in the short term. Moreover, LPS-stimulated 
cultures from control piglets showed a reduction in cortisol sensitivity 
with increasing age [11].

Respiratory failure is the most serious short-term complication 
of Guillain-Barre´ syndrome (GBS), occurring in 20% to 30% of 
patients. Reports indicated that plasma cortisol levels are higher 
in patients with GBS than in healthy subjects and are correlated 
with the severity of GBS [12]. However, its predictive value for 
occurrence of respiratory failure has not been assessed.

The spontaneous release of cytokines by macrophages from the 
noninvolved lung of pneumonia patients was comparable to that 
of macrophages obtained from lungs of healthy controls. After 
stimulation with LPS ex vivo, cytokine concentrations reached in 
cell culture supernatants were similar when cells from the involved 
lung and noninvolved lung of pneumonia patients were compared, but 
much lower than those measured in control subjects not suffering from 
pneumonia. This hypo responsiveness to in vitro LPS stimulation was 
not observed in the cultures of peripheral monocytes. These data are 
in line with reports on LPS hypo responsiveness of mononuclear cells 
from peripheral blood of patients with severe systemic infections, 
and in support the existence of a compartmentalized inflammatory 
response during pneumonia [13].

Patients with severe traumatic brain injury (TBI)) are at risk of the 
development of acute respiratory distress syndrome (ARDS). TBI and 
ARDS pathophysiologic mechanisms are known to independently 
involve significant inflammatory responses. The literature on the 
association between plasma inflammatory cytokines and ARDS in 
patients with TBI is sparse [14]. 

The brain and the immune system are functionally linked through 
neural and humoral pathways, and decreased immune competence 
with higher incidence of infections has been demonstrated in several 
acute neurological conditions. A strong cytokine mediated anti-
inflammatory response was recently observed in stroke patients at 
higher risk of infection [15], although infection due to the decreased 
pro-inflammatory mediators can be expected as well. To investigate 
the question of the role of proinflammatory mediators in nosocomial 
infections the following experiment was performed. 

Materials and methods 
The study was approved by the ethics committee of hospital. One 
hundred five hip fracture patients were included in this experiment 
from January 1, 2009 till December 31, 2010. Subjects were admitted 
on the day of trauma and were operated on the day of trauma as well. 
Exclusion criteria were malignant disease, inflammation, infection, 
and taking non-steroid anti-inflammatory drugs and/or antibiotics. 
Manifestations of pneumonia were new or increased cough or purulent 
sputum production, clinical or new radiographic signs in the chest, 
and pyrexia above 38 °C. Tramado (ACTAVIS, Hungary an opiate 
receptor agonist) was used as a regular painkiller. Unfortunately the 
low number of observation does not allow calculating statistics. After 
obtaining informed consent, blood samples were taken from donors 
who had no physical exercise on the morning of blood sampling and 
had normal temperature. 

The subjects studied are described in Table I. 
Specimen Collection
A Vacutainer system was used for taking blood. Venous blood was 
collected in EDTA tubes. For best results, blood was processed for 
PBMCs within 2 hours. A separate tube was used for obtaining 
serum samples, which were stored at -20 oC until TNF alpha, 
ACTH and cortisol assays.

Isolation and treatment of peripheral blood mononuclear cells 
(PBMCs) 
Seven ml whole blood was carefully layered onto the 7.0 ml of 
HISTOPAQUE®-1077 (Sigma, Hungary) in 50-ml conical tubes 
and was centrifuged at 400 g for 10 minutes at room temperature. 
After centrifugation, the opaque interface was carefully transferred 
into a clean conical centrifuge tube and mixed with 10 ml isotonic 
phosphate buffered saline (PBS; pH=7.2). After centrifugation 
(250g for 10 minutes), the cell pellet was resuspended in 12 ml 
PBS. The procedure was repeated 3-times in order to remove 
HISTOPAQUE contamination, then the cells were resuspended in 
RPMI 1640 with Hepes (Gibco, Paisley. UK) and L-glutamine, 
0.8x10-3 mol/l supplemented with 5% bovine serum (referred to 
as culture medium (CM)). The cells were counted, distributed into 
minimum two aliquots and cultured as 106 cells/ ml CM with or 
without 1 g/ml LPS, in round-bottomed polypropylene vials (38x 
12.5 mm, Nunc, Roskilde, Denmark) in 5% CO2/humidified air at 
37°C. LPS dose was selected by previous dose-effect calibration 
of LPS action on this system (0.1ng/ml-10000 ng/ml). After 24 
h, the incubation was terminated by centrifugation at 250 g and 
aliquots of supernatants were stored at -80°C until TNF alpha 
measurements. Shorter incubation time (3 hours) demonstrated 
much lower TNF production by PBMCs.

Bioassays of TNF alpha activity
Ten µl aliquots of serum samples were diluted with 40 µl of serum-
free Minimum Essential Medium (MEM; Sigma) in 96-well tissue 
culture plates, and 50 µl of suspension of WEHI-164 cells in serum-
free MEM was added resulting in 2x104cells/well in 10% (patient’s) 
serum containing fluid environment. For measuring TNF activity 
in lympho-monocyte conditioned media, 20 µl aliquots of culture 
media taken from lympho-monocyte cultures (grown in 10% FCS 
supplemented MEM) were added to micro-cultures of WEHI-164 
cells (2x104cells/well) growing in 80 µl MEM medium supplemented 
with 10% fetal calf serum. Control cultures were grown in MEM 
supplemented with 10 % FCS. For calibration, WEHI-164 cells 
(2x104cells/well) were incubated with various concentrations (0.005 

 ?
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- 10 ng/ml) of human TNF alpha under the same conditions. WEHI 
cells were incubated for 24 hours at 37 oC with 5% CO2. At the end of 
the incubation, the viability of the cultures was determined by MTT-
reduction method. Briefly, 50 µl of the culture medium was aspirated 
and 10 µl of 1.25 mg/ml stock solution of MTT in phosphate buffered 
saline was added (final MTT concentration of 0.125 mg/ml). After 
1.5 hour incubation, 150 µl acidified (0.08 M HCl) isopropanol was 
added and the produced formazan was dissolved by trituration. The 
optical adsorption was determined at 570 nm (measuring) and 630 nm 
(reference) wavelengths in a micro plate reader (MWG-BIOTECH/
BioRad).

Each data point was determined as the mean ± SD of data obtained 
from 4 sister cultures. The viability was calculated as the percentage 
of the optical density of controls (100%). The viability values were 
converted to TNF alpha concentrations by the equation obtained 
by viability determinations at defined TNF alpha concentrations.

TNF measurement of samples obtained from different subgroups 
of volunteers and sample taking were repeated in 3 months, 1 year 
and 9 years.

Hormone analyses
The analyses of ACTH concentrations were performed in duplicate 
on 200 µL of sera using a commercial 125I-IRMA kit (Immunotech, 
Marseille, France) according to the instructions of the manufacturer. 
The lowest level of ACTH that could be detected by this assay was 
1.2 pg/mL, and intra- and interassay coefficients of variation were 
9.1 and 9.6%, respectively. Serum cortisol concentrations were 
analyzed in duplicates using a commercially available 125I-RIA kit 
(Immunotech, Marseille, France) according to the manufacturer’s 
instructions. The test sensitivity was 10 nmol/L, and intra- and 
interassay coefficients of variation were 5.8 and 9.8%, respectively. 
Clinical laboratory values like lymphocyte, counts, and γGT were 
assessed by routine clinical procedures.

Statistical analysis
All data are presented as means± standard error (SE mean).The 
data were evaluated by a non-parametric two way analysis of 
variance (Friedman test) followed by the Wilcoxon-Wilcox test to 
identify differences between measurements performed at different 
times during observation period. The Mann-Whitney test was 
performed to evaluate the differences between the groups. A P 
value of 0.05 or less was considered statistically significant for all 
tests. Correlation between serum cortisol and serum TNFα levels 
was calculated by Spearman rank test.

Results
From 105 patients 7 acquired pneumonia after 7,4 +/- 4,5 days 
of trauma and 3 died, Another 2 patients died for cardiovascular 
reasons free of infections. Unfortunately the low number of 
observation does’ not allow to calculate statistical significance. 

Descriptive statistics
N

Type of fracture
Transcervical 41
Pertrochanteric 49
Subtrochanteric 15

Osteosynthesis

Dynamic hip screw 39
Hemiathroplasty 1
Gamma locking nail 25
Screw fixation 40

Gender
male 30
female 75

Stat.

Age (y)
Mean 78,07
Standard dev. 10,7

Table 1: demonstrates study population Surgery was performed on 
the day of admission what was the day of trauma

Figure 1: shows the changes in serum ACTH levels in different 
groups of hip fracture patients during observation period. ACTH 
levels were elevated in pneumonia group during the first 6 days 
after hip fracture.The small number (n=7) of cases does not 
allow drawing firm conclusions. Similarly SE calculation was 
not used neither in this nor in another figures in cardiovascular 
group of patients... Interestingly, both patients with cardiovascular 
complications (n=2) displayed low ACTH level during on the day 
1 and 3 days after the trauma, a finding which may inspire further 
studies.

Plasma hormones and cytokine
Serum ACTH (Fig. 1), cortisol (Fig. 2), and TNFα (Fig. 3) 
concentrations indicated tendentious alterations between patients 
with different outcomes. On day1, serum ACTH was higher in 
the nosocomial pneumonia group (n=7) and was lower in the 
cardiovascular “group” (n=2) than in the uneventfully healing group. 
During the observation period (day 1-9), serum ACTH concentrations 
remained stable in uneventfully healing patients, while showed large 
individual fluctuations in the nosocomial pneumonia group with a 
tendency (statistically non-significant) of elevation. 

Significantly higher cortisol concentrations were observed in 
nosocomial pneumonia group on day 1, and in comparison to 
uneventfully healing patients, elevated serum cortisol levels were 
sustained in the whole investigated period (Fig. 2). Interestingly, the 
two patients with cardiovascular complications displayed decreased 
cortisol concentrations in the first three days. The TNFα activity in 
serum of nosocomial pneumonia patients was significantly lower than 
in uneventful patients, on day 1 and serum TNF started to increase 
later on (Fig. 3). In the uneventful healing group, a stable elevation 
of serum TNF alpha activity was detected from day 3. Significantly 
enhanced serum TNF activity was found in the two cardiovascular 
patients throughout the entire observation period.
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Figure 2: demonstrates the changes in serum cortisol levels in hip 
fracture patients during observation period. The serum cortisol 
levels during the first 3 days were significantly different from each 
other in three subgroups of patients. Mann-Whitney U test p< 
0,05. The elevation observed in serum cortisol levels from day 1 
till day 9 in cardiovascular “group” of patients was not significant 
statistically due to limited number of observations.

Figure 3: Changes in serum TNF alpha activity can be seen after 
trauma. On day 1 the circulating TNF alpha activity significantly 
differ in subgroups. Mann-Whitney U test p< 0.05. On day 3 only 
in cardiovascular patients was circulating TNF alpha activity 
elevated comparing to other subgroups of hip fracture patients. 
Statistical probes were not used as mentioned in Figure 1. To 
calculate statistically significant cshanges in TNF alpha levels and 
production is difficult due to marked inter-individual differences.

Figure 4: Changes in inducibility of PBMCs by LPS can be 
seen. A remarkable reduction in inducibility of pneumonia and 
cardiovascular groups was detected on day 1. Mann-Whitney U 
test p< 0.05. On day 3 changes were not significant due to limited 
observations. Similar problems were observed during later part 
of observation period. Despite this fact a clear tendency can be 
seen in cardiovascular “group” e.g. from day 1 till day 9 a gradual 
increase in inducibility occurs.

Figure 5: A significant negative correlation is demonstrated 
between serum cortisol and serum TNF alpha activity on day 1. 
Spearman rank test.

Figure 6: A severe lymphopenia was observed on day 1 after trauma 
irrespective of outcome. A fast recovery was observed in uneventfully 
healing group. This recovery delayed in pneumonia group. No 
recovery occured in cardiovascular “group” all 2 patients died.

Figure 7. In the host response macrophage has a crucial role. It is 
stimulated, by microorganims, cell necrosis products and hypoxia. 
After stimulation macrophages produce different mediators 
including proteins, free radicals and lipids .The brain has lnfluence 
on the productions of mediators, mainly on protein synthesis 
through brain cortex, hypothalamic pituitary adrenal (HPA) axis 
and Tumor Necrosis Factor (TNF alpha) production. Finally, 
based on production of quantity, quality and ratio of each other 
of mediators, three different subgroups of host response can be 
seen: normo-regulated (majority of population) with uneventful 
healing and down-and unregulated forms. Both are harmful, in 
down regulated case no proper antimicrobial protection exists 
(pneumonia) while in prolonged up regulation no infection occurs 
but due to negative inotropic long term effect of TNF alpha a 
circulatory break down isobserved.
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Discussion
The main findings of present study can be summarized as: (a) patients 
with uneventful healing and patients with nosocomial pneumonia 
show marked differences in respect of circulating TNF alpha activity. 
ACTH and cortisol levels as well as in the inducibility of PBMCs by 
LPS; (b) the TNF alpha activity ACTH and cortisol values outline 
down-, intermediate and up-regulated subgroups in the investigated 
population, on day 1 following hip fracture in respect of outcome as 
well (c) seven individuals in the “down-regulated” subgroup of hip 
fracture patients demonstrated high serum ACTH, cortisol levels and 
low serum TNF alpha activity and low inducibility of PBMCs by 
LPS all suffer of nosocomial pneumonia three of them died; (d) two 
patients demonstrated low serum ACTH, cortisol levels and higher 
serum TNF alpha activity with low inducibility of PBMCs by LPS, 
all patients died due to cardiovascular problems, free of infections: e) 
a negative correlation between serum cortisol and serum TNF alpha 
activity was demonstrated on day1 following hip fracture f) based on 
connection between brain and immune system three subgroups of 
host response to trauma were observed, the intermediate is beneficial, 
the down and up regulated are harmful resulting in either infection or 
cardiovascular problems: g) this different host responses can be seen 
on day 1 following trauma thus can predict the outcome.

Glucocorticoids (GC), the final mediators of hypothalamic pituitary-
adrenal (HPA) activation, are important regulators of various 
physiological systems, including the immune system, and play a major 
role in the adaptation of organisms to stressful situations. Previous 
studies in humans and animals have shown that circulating GCs are 
beneficial during the adaptive process in the short run, but during 
long-term or repeated exposure to stressors, the effects of GCs on 
immune function are detrimental [6, 7]. Furthermore, it is well known 
that there are crucial interactive loops between GCs and cytokines. 
Proinflammatory cytokines, produced by activated immune cells, 
are potent activators of the HPA axis. GCs in turn suppress cytokine 
production and, by this mechanism, are able to terminate immune 
processes to protect the organism from an overactive immune system 
[8-10]. However our results suggest another explanation. On day 1 
following trauma, ACTH and cortisol are elevated and TNF level is 
reduced indicate that host response to trauma and psychosocial stress 
is modified by HPA. HPA activated first and reduces the immune 
activity resulting in infection. Moreover if HPA activity is low TNF 
productivity will be higher, consequently no infection occurs but the 
host will die due to circulatory break down. A study suggests that GCs 
may cause alterations in cytokine production, which favor humoral 
immune responses while suppressing cellular immunity [15]. As 
present study demonstrated, the inducibility of PBMCs by LPS was 
reduced on day1 after trauma resulting in nosocomial pneumonia 
after 2 days. Although this model of immune deviation could be an 
adaptive mechanism to prevent the immune response from causing 
tissue damage, maladaptive responses to stress-induced immune 
alterations may contribute to increased disease susceptibility.

In addition to peripheral cortisol levels, the cortisol sensitivity of 
different target cells from organisms exposed to stressors should also 
be considered [16]. Several studies have supported the hypothesis 
that social stressors affect the steroid sensitivity of immune cells in 
animals and humans. As shown in mice, repeated social disruption 
stress may cause reduced cortisol sensitivity in splenocytes [17-
21]. In addition, the corticosteroid sensitivity of peripheral blood 
lymphocytes was decreased in chronically stressed caregivers of 
patients with dementia [22]. Our results, gradually increasing levels 

of circulating TNF and inducibility of PBMCs during observation 
period after hip fracture despite elevated serum level of cortisol also 
might involve the effect of chronic stress on cortisol sensitivity.

However, acute modulation of GC sensitivity in response to short-
term psychosocial stress has only been investigated in a small number 
of studies. In students, it has been demonstrated that stress associated 
with academic examinations provokes an activation of the HPA axis 
with increased levels of cortisol followed by a transient decrease in 
the cortisol sensitivity of leukocytes ex vivo (24). Similarly, the social 
stress induced changes in cortisol sensitivity for pro-inflammatory 
cytokine production by LPS-stimulated whole blood cultures of 
healthy humans [23]. Moreover, there is also evidence for age-related 
changes in cortisol sensitivity of different target tissues in human 
and animal models, with greater sensitivity observed in younger 
individuals [24].

The rapid development of cortisol resistance observed in the present 
study could be adaptive for the organism to preserve cell function 
and prepare the immune system for potential unpredictable danger. 
However, identification of the mechanisms mediating such a rapid 
modulation of cortisol sensitivity and their possible consequences 
remains to be investigated.

LPS-stimulated PBMCs of younger control piglets were much more 
sensitive to inhibition of the proliferative response by cortisol than cells 
of piglets at older age [11]. This finding confirms an age-dependent 
effect, because it was documented that neonatal lymphocytes are more 
sensitive to cortisol inhibition than are those from older pigs [24]. 

Production of pro-inflammatory cytokines importantly contributes 
to host defense against pneumonia. Conversely, while the anti-
inflammatory cytokine IL-10 is protective in models of overzealous 
immune activation, it impairs host defense during pneumonia. Local 
modulation of the cytokine network may serve as an important 
addition to antibiotic therapy, especially when faced with multi-drug 
resistant organisms and/or immunocompromised hosts. Anti-IL-10 
protects mice against lethality during pneumococcal pneumonia. 
Mice were intranasal inoculated with 3x103 CFU Streptococcus 
pneumonia after intraperitoneal administration of a neutralizing 
anti-IL-10 mAb or an irrelevant control mAb [13].

Similar results were obtained in studies with experimental 
pneumonia with Streptococcus pneumoniae. Treatment of mice 
with recombinant IL-10 resulted in a decrease of lung TNF 
levels, while administration of an anti-IL-10 antibody resulted 
in a 31⁄2-fold rise in lung TNF alpha levels. In animals treated 
with anti-IL-10, bacterial counts from lung and blood were lower 
and survival was significantly increased. These results indicate 
that during pneumonia, IL-10 attenuates the pro-inflammatory 
cytokine response within the lungs, hampers effective clearance of 
the infection, and shortens survival [13].

Inflammation during pneumonia is orchestrated by locally produced 
pro-inflammatory and anti-inflammatory cytokines. Important 
differences exist between the role of cytokines during localized 
infections and fulminant systemic infections. Whereas excessive 
production of pro-inflammatory cytokines at the systemic level 
causes organ failure and death in animal models of fulminant 
sepsis, the local production of pro-inflammatory cytokines 
importantly contributes to host defense against pneumonia [13].
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The brain and the immune system are functionally linked through 
neural and humoral pathways, and decreased immune competence 
with higher incidence of infections has been demonstrated in 
several acute neurological conditions [15].

A strong cytokine mediated anti-inflammatory response was recently 
observed in stroke patients at higher risk of infection, although 
infection could not demonstrate an independent association with the 
progression of the symptoms. The appearance of infection in patients 
with acute stroke obeys in part to immunological mechanisms 
triggered by acute brain injury. An excessive anti-inflammatory 
response is a key facilitating factor for the development of infection, 
and it is likely that this immunological response represents an 
adaptive mechanism to brain ischemia [14].

Contrarily, it is unclear whether infection contributes independently 
to poor outcome in human stroke. Overall, a better understanding 
of the cross-talk between the brain and the immune system might 
lead to more effective therapies in patients with acute stroke. 
In summary, this study shows that a single exposure to psychosocial 
stress and trauma in elderly causes activation of the HPA axis and 
suppression of circulating TNF alpha. Furthermore, isolation 
induces a state of cortisol resistance in blood immune cells as 
increasing inducibility of PBMCs to LPS demonstrates during 
observation period after hip fracture, which may be an adaptive 
advantage to maintain cellular immune responses in the short term. 

TNFα blocking drugs are used in the treatment of a number of 
inflammatory conditions. It is likely that the use of these drugs will 
increase. There have been reports of serious infections with these 
drugs [25-27]. Doctors need to be aware of the potential for sepsis, 
especially as they are increasingly likely to encounter patients on 
anti-TNF drugs. Two cases of life threatening intra-abdominal 
sepsis in patients with rheumatological conditions receiving anti-
TNF drugs are presented [28].

Despite promising preclinical testing and the expenditure of 
several billion dollars, anti-inflammatory agents designed to inhibit 
specific host mediators during sepsis failed to show benefit [29].

Our opinion individual therapy is the more safe and more effective. 
The level of circulating TNF should be measured and the appropriate 
TNF antibody or soluble receptor should be calculated reaching the 
reduced TNF level with effective TNF level which is able to protect 
the host Taken together, host response following hip fracture and 
other injuries is modified by brain and stress. Determination of serum 
ACTH, cortisol and TNF as well as inducibility and count of PBMCs 
can show the subgroups of host responses what may predict outcome 
of hip fracture. And injuries. Our results indicate the double face 
behavior of TNF e.g. high production can kill the host; low production 
is not able to protect the host. The norm regulated host response is the 
most beneficial.
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