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Abstract t 

Situationss of severe tissue injury are associated with a depressed cellular immunity, which is partly 

reflectedd by decreased expression of HLA-DR on monocytes. In surgical patients, low levels of HLA-

DRR on monocytes correlate with higher rates of postoperative complications and mortality. IFN-y is 

thoughtt to have a favorable effect in postoperative patients, since it increases the monocyte HLA-DR 

expression.. An unanimous favorable effect of IFN-y in situations of stress, however, should not too 

readilyy be deduced from these observations since IFN-y could, like TNF-ot, possibly induce serious 

systemicc derangements as seen during sepsis. To determine the contribution of IFN-y to the host 

inflammatoryy response to injury more precisely, we previously studied the acute effects of rhIFN-y 

administrationn on host inflammatory response mediators in healthy subjects. In that study, IFN-y 

inducedd a moderate stimulatory effect on neutrophilic granulocytes, enhanced synthesis of acute 

phasee proteins, increased release of chemokines and increased IL-6 release. To study the role of IFN-y 

onn the host inflammatory response in a system in which inflammation is already ongoing, we studied 

patientss after major elective surgery. Thirteen patients scheduled for a major surgical intervention 

weree randomized into an intervention and control (placebo) group. Subsequently, on the second 

postoperativee day, we evaluated the effects of a single dose of rhIFN-y vs. saline, on host 

inflammatoryy response parameters. IFN-y induced an increase in IFN-y production in PBMC, but did 

notnot influence acute phase protein levels in plasma. Also cytokine levels were not affected by IFN-y. 

Thee chemokine IP-10 increased after IFN-y administration, whereas no effect was measured on 

plasmaa IL-8. We conclude that in postoperative patients, IFN-y has no major influences on the host 

inflammatoryy response although a modest effect on parameters of cellular immunity was measurable. 

Thiss study demonstrates that the potential beneficial effects of IFN-y on the immune system of major 

traumaa or postoperative patients can be achieved without effects on the acute phase response. 
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Introduction n 

SSeveree tissue injury induced by surgical interventions, trauma or sepsis, is 
generallyy associated with a depression of cellular immunity as reflected by 
decreasedd expression of HLA-DR on monocytes (1,2). In surgical patients 

reducedd HLA-DR expression is even correlated with an increased incidence of 
postoperativee complications and mortality (3). The precise mechanism responsible 
forr the decreased HLA-DR expression is not known. The decreased expression of 
HLA-DRR on monocytes may partly be related to the shift of the Thl/Th2 balance 
towardss a dominating Th2 type immune response, which is known to occur both 
afterr injury and after endotoxin challenge in man (4,5). Administration of the Thl 
cytokinee IFN-y restores the expression of HLA-DR on monocytes in septic or 
severelyy injured patients (6,7). However, it is unclear whether this immunological 
effectt of IFN-y is favourable in situations of severe physical stress. Serious 
hemodynamic,, metabolic, coagulatory and fibrinolytic derangements as seen 
duringg sepsis may result from an increased release of cytokines, amongst which not 
onlyy TNF-a and IL-6, but also IFN-y (8-13). 

Too determine the contribution of IFN-y to the host inflammatory response 

too injury more precisely, we previously studied the acute effects of rhIFN-y 

administrationn on host inflammatory response mediators in healthy subjects (14). 

Inn that study, IFN-y was shown to induce a moderate stimulatory effect on 

neutrophilicc granulocytes as was evidenced from plasma concentration of soluble 

andd granulocyte parameters and fenotypic changes of circulating neutrophils. 

Furthermore,, IFN-y appeared to trigger enhanced synthesis of acute phase proteins 

andd the release of chemokines, whereas no effects on circulating cytokine levels 

weree detected. These effects of IFN-y were measured under non-activated 

conditionss and may not represent the effects that may be induced by this cytokine 

underr inflammatory conditions. For example, in animal models IFN-y has been 

shownn to have impressive synergistic effects with TNF-a (15). To study the role of 

IFN-yy during inflammatory conditions, we now studied the effects of IFN-y 

administrationn in patients after major elective surgery. We choose to study patients 

onn the second postoperative day, since during the first 12 to 24 postoperative hours, 

neuroendocrinee instability (i.e. the trauma induced "ebb phase") (16,17) with 

fluctuatingg Cortisol levels, could influence immunological parameters. Thirteen 
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patientss sceduled for pylorus-preserving pancreaticoduodenectomy, were included 

andd postoperatively randomized into an intervention (rhIFN-y) and a placebo 

(control)) group, to evaluate the effects of a single dose of rhIFN-y (Immukine, 

lOO îg/m2)) vs. saline on host inflammatory parameters and on the Thl/Th2 balance. 

Subjectss and Methods 

Subjects Subjects 
Betweenn December 1998 and December 1999 twenty-four patients were included 
inn the study. All patients were scheduled for elective pylorus-preserving 
pancreaticoduodenectomyy aimed at curative treatment of a suspicious malignant 
tumorr in the pancreatic head, papilla of Vater, distal bile duct or duodenum. 
Exclusionn criteria were: a) any other diseases than the currently treated disorder; b) 
jaundicee at hospital admission (bilirubin levels > 40 umol/L); c) fever in the period 
off  two weeks prior to hospital admission, d); any medication at admission to the 
hospitall  (except for paracetamol, pancreatic enzyme supplement or sleep 
medication);; e) irresectability as a peroperative finding; f) clinical instability or 
evidencee of infection on the day of the study (the second post-operative day). 
Al ll  patients gave written informed consent, in accordance with the Helsinki 
Declarationn of Human Rights. The study was approved by the Research Committee 
andd the Medical Ethical Committee of the Academic Medical Center, Amsterdam. 

StudyStudy design 
Onee day prior to surgery, blood was sampled for determination of baseline values of 
cytokines,, acute phase proteins and neutrophil activation markers. During surgical 
intervention,, patients were anesthesized using isoflurane and sufentanyl supplemented 
withh drugs provided to the discretion of the anaesthesiologist Moreover, a high 
thoracicc epidural catheter was inserted through which marcaine was administered. On 
thee first post-operative day, patients were transferred from the recovery room to the 
generall  surgical ward. From 0.00 A.M. at the first postoperative day until 5.00 P.M at 
thee second postoperative day, intravenous infusion fluids were limited to saline. 
Analgeticss were prescribed according to the standard hospital protocol (paracetamol, 
morphinee and/or epidural marcaine). Additionally, all patients received Fraxiparin® 
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(Sanofi,, Maassluis, The Netherlands) and Sandostatin® (Novartis Pharma LtD. 

Bazel,, Swiss). 

Att the second post-operative day, at 6.45 h A.M., a catheter was placed into an 

antecubitall  vein for sampling of venous blood. The catheters were kept patent by 

infusionn of NaCl 0.65% (30 ml/h). Just before rhIFN-Y or saline administration, a 

bloodd sample for baseline values was drawn. At 09.00 A.M. (t=0 h), rhIFN-Y (100 

ug/m2,, Immukine, Boehringer Ingelheim GmbH, Ingelheim/Rhein, Germany) or a 

comparablee volume of saline solution (controls) was injected subcutanously in the 

upperr leg. At 1, 2,4, 6, 8, and 24 hours after injection of rhIFN-Y or saline, blood was 

drawnn for the measurement of leukocytes and differential counts, plasma cytokines, 

leukocytee activation markers, acute phase proteins and coagulation/fibrinolysis 

parameters.. Additionally, at r=48 hours after injection of rhIFN-Y, blood was drawn 

forr determination of plasma cytokine and acute phase protein levels. 

WholeWhole blood cultures 

Wholee blood (aseptically sampled into preheparinized tubes) was diluted 1:5 in 
Iscove'ss Modified Dulbecco's Medium (IMDM ; Boehringer Ingelheim, Alkmaar, 
Thee Netherlands) supplemented with 0.1% (v/v) fetal calf serum (Integra, 
Zaandam,, The Netherlands) and sodium-heparin (Leo Pharmaceutical Products 
B.V.,, Weesp, the Netherlands; final concentration 10 U/ml). Diluted whole blood 
wass cultured in sterile laboratory tubes and stimulated with lipopolysaccharide 
(LPS,, lOug/ml; derived from E.Coli K235, Sigma Chem Corp St.Louis, MO) or 
LPSS (10ng/ml) and phytohemagglutinin (PHA, 2ug/ml; Murex, Dartford, 
England).. Supernatants were harvested after 24 hours of culture and stored at -
80°CC until tested. 

Assays Assays 

Bloodd drawn for determination of plasma parameters was collected in tubes provided 
containigg appropriate additives and centrifuged at 1550 g for 10 minutes at 4 °C. 
Plasmaa was immediately stored in aliquots at -80 °C. All samples were thawed only 
once.. Plasma samples and supernatans were tested in the same run in duplicate. IFN-Y 

wass measured using an in-house sandwich ELISA with a detection limit of 31 pg/ml 
withh monoclonal antibody (mAb) MD2 as capture and biotinylated MD1 as detecting 

161 1 



ChapterChapter 9 

mAbb (18). IL-5 was measured by an in-house ELISA with a detection limit of 2 pg/ml 
withh mAb TRFK-5 as capture and biotinylated anti-human IL-5 derived from Becton 
Dickinsonn (BD; San Jose, CA). IL-6, TNF-ot, C-reactive protein (CRP) and secretory 
phopholipasee A2 (sPLA2) levels were measured using ELISA's (CLB, Amsterdam, 
Thee Netherlands) with detection limits of 2 pg/ml, 2 pg/ml, 2 ng/ml, 2 ng/ml 
respectively.. IL-8, IL-10 and interferon-gamma inducible protein-10 (IP-10) were also 
measuredd by ELISA (Biosource, Etten-Leur, The Netherlands; and R&D Systems, 
Abington,, UK, and Schering-Plough Research Institute, Kenilworth, NJ, respectively) 
withh detection limits of 2 pg/ml, 20 pg/ml and 20 pg/ml resectively. Plasma 
concentrationss of neutrophilic elastase complexed to ocrantitrypsin (further referred to 
ass elastase) and lactoferrin were measured by specific radioimmunoassays (RIA) both 
withh a detection limits of 20 ng/ml (19). Plasma concentrations of neopterin were also 
measuredd by RIA (Hennig, Berlin, Germany). 

Leukocytee counts were determined by flow cytometry (Technicon HI system, 
Techniconn Instruments, Tarrytown, USA). Flow cytometric analysis for 
neutrophilicc expression of FcyRI (CD64, high affinity Fc receptor for IgG), HLA-
DRR expression on monocytes and CD2 and CD 19 expression on lymphocytes (at 
baselinee and 8 and 24 hours post IFN-y), was performed as described previously 
(20).. Cells were stained with mAb anti-CD64-FITC (Medarex, Annandale, NJ, 
USA),, anti-CD2-FITC (BD) anti-CD19-RPE (BD). 

CalculationsCalculations and statistical analysis 

Dataa were analyzed by analysis of variance for randomized block design, and to test 
dataa within groups a Fischer LSD test was used. To test between the two study arms at 
individuall  time points, a paired t-test for two unrelated samples or a Mann-Whitney 
testt was used. A p-value of < 0.05 was considered to represent statistical significance. 
Preoperativee data are derived from patients that finished the total protocol. Data are 
presentedd as median values with 25 and 75 percentiles. 

162 2 



IFN-y;IFN-y; effects on immunity and inflammation inpatients 

Results s 

Preoperativee (defined as the day prior to operation) and baseline (defined as the 

secondd post-operative day, just prior to rhIFN-y or saline administration) levels of 

alll  measured parameters did not differ between the control and intervention study. 

PatientPatient characteristics 

Initially ,, twenty-four patients were included in the study. Postoperatively, ten 
patientss were excluded from the study, because the tumor was irresectable with 
concomitantt deviation of the pylorus-preserving pancreaticoduodenectomy 
procedure.. One other patient was excluded on the second post-operative day before 
IFN-yy or saline was administered, because of cardiac and respiratory instability. 
Thirteenn other patients continued the study on the second postoperative day and 
weree randomly assigned to the placebo or intervention group. Seven patients 
receivedd 100 ng/m2 rhIFN-y subcutaneously, whereas six other patients received a 
similarr volume of isotonic saline. Clinical characteristics of these patients are given 
inn table 1. 

Tablee 1. Patient characteristics 

IFN-gamma IFN-gamma 

placebo placebo 

Sexx age 

(male/female)) (years) 

4/33 63 (57-73) 

4/22 60 (54-68) 

durationn of anaesthesia 

(minutes) ) 

315(298-378) ) 

2855 (260-348) 

Dataa are represented as ratio (sex) or median with 25-75 percentiles 
Theree are no significant differences between the two groups 

ClinicalClinical effects of IFN-y 

Inn both study arms the incidence of clinical symptoms as chills, nausea and 

headachee were not different. In the placebo group there were no changes in 

temperature,, mean arterial blood pressure or pulse rate. IFN-y caused an increase in 

bodyy temperature compared to controls with a maximum level after 8 hours 

(baselinee 36.9 (36.5-37.6) °C, t=8hours 38.3 (37.5-38.3) °C, pO.001 vs. control). 

Arteriall  blood pressure increased significantly during the intervention study from 
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FigureFigure 1 Effect s of 100 ug/m rhlFN^ y on 
plasm aa IL-6, IL-8 and IP-10 (close d circles , n=7) 
versu ss salin e (open circles , n=6) in 
postoperativ ee patients . Values are expresse d as 
percentage ss (median ) relativ e to the value s at 
baselin ee (t=0 hours) , that are level s on the 
secon dd postoperativ e day jus t prio r to rhIFN-y or 
salin ee administration . Absolut e value s are 
provide dd in the result s section . * = p<0.05 vs . 
correspondin gg valu e in placeb o treate d patients . 

1077 (83-117) mmHg at baseline 
too 113 (100-120) mmHg at t=8 
hourss (p<0.05 vs. controls). 
Comparedd to the placebo group, 
theree was a significant relative 
increasee in pulse rate whit a 
maximumm after 6 hours (from 76 
(74-100)) at baseline to 96 (80-
108)) beats per minute at t=6 
hours,, p<0.05). 

CytokinesCytokines and chemokines 

CytokinesCytokines (IFN-y, TNF-

a,a, IL-6, IL-10): Preoperative 

andd baseline levels of IFN-y were 

aroundd the detection limit of 

assayy (31 pg/ml), indicating no 

significantt increase as a 

consequencee of surgery. In the 

interventionn study, IFN-y levels 

increasedd to reach a maximum af-

terr 6 hours [109 (90-127) pg/ml] 

whereass no deviation from base-

linee levels was observed in the 

placeboo group [p < 0.05]. plasma 

levelss at 24 and 48 hours after 

IFN-yy injection were not different 

fromm pretreatment values. 

Plasmaa TNF-oc and IL-10 levels 

didd not change and remained at 

thee lower limit of detection of the 

assayy (2 pg/ml) during the whole 

studyy (preoperative, at baseline 

andd after rhIFN-y/saline). IL-6 
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levelss increased in several patients during the operation, yielding baseline levels of 

722 (49-132) pg/ml versus preoperative level of <2 pg/ml, [p<0.008]. IL-6 levels 

slightlyy decreased after rhIFN-y administration (p<0.05). No differences were 

detectedd between the two study arms (fig. 1). 
ChemokinesChemokines (IL-8, IP-10): Plasma EL-8 levels [baseline 7(6-13) pg/ml 

versuss preoperative 6(5-9) pg/ml, n.s. between groups] did not change during the 
study.. Plasma IP-10 levels [baseline 162(50-214) pg/ml versus preoperative 
250(151-348)) pg/ml, n.s.] in-
creasedd already 2 hours after rh-
IFN-yy administration to reach peak 
valuess at t=6 hours (p<0.05 vs 
control)) (fig. J). 

AcuteAcute phase proteins (CRP and 
sPLA2) ) 

Plasmaa CRP [baseline 335(229-425) 
ng/mll  versus preoperative 4(2-11) 
ng/ml,, pO.0001] and plasma 
sPLA22 [baseline 45(27-128) ng/ml 
versuss preoperative 4(3-5) ng/ml, 
p<0.0001]]  showed a decline during 
bothh studies (p<0.05), whereas no 
differencess between the two study 
armss were detected (fig. 2). 

GranulocyteGranulocyte and monocyte 
activation activation 

Plasmaa elastase [baseline 154(70-

165)) ng/ml versus preoperative 

39(31-56)) ng/ml, p<0.0001] sligh-

tlyy decreased in the rhIFN-y and 

placeboo treated groups, whereas 

noo differences between both study 

armss were detected. From 4 hours 
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FigureFigure 3 Effect s of 100 ug/m 2 

rhlFN- yy (close d circles , n=7rhlFN^yo r 
salin ee (open circles , n=6) on plasm a 
elastase ,, lactoferri n and neopteri n in 
postoperativ ee patients . Values are 
expresse dd as per-centage s (median ) 
relativ ee to the value s at baselin e 
(t=0).. Baselin e is define d as the 
secon dd postoperativ e day, jus t prio r 
too rhlFN^ y or salin e administration . 
Absolut ee value s are provide d in the 
result ss  section . * = p<0.05 vs . 
correspondin gg valu e in placeb o 
treate dd patients . 

afterr rhlFN-y administration, 
lactoferrinn levels [baseline 
107(51-190)) ng/ml versus 
preoperative,, 88(59-210) ng/ml, 
N.S.]]  showed a peak (p<0.05 
versuss controls). Neopterin 
levelss [no preoperative data, 
baselinee 9(8-12) nMol/L] were 
nott different between the two 
studyy arms during the first 8 
hourss of observation but showed 
aa significant increase in the 
rhIFN-yy treated patients from 24 
hourss after administration (t=48 
hourss p<0.02 versus control) 
(Fig.(Fig. 3). 
Inn contrast to the soluble markers 

noo change in the number of FcyRT neutrophils [baseline 4.03(1.27-5.43) 109 cells/L 

versuss preoperative 1.14(0.61-

YY or saline administration. 

1.71)) 10y cells/L, p=0.003] was detected after rhlFN-
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Wholee bbod Interferon-gamma production 

FigureFigure 4 Effect s of 24 hour s stimulatio n wit h LPS or LPS+PHA on the ex vivo IFN^y 
productio nn by whol e blood , taken 24 hour s after 100 ug/m 2 rhIFN-y (close d bars , n=7) or salin e 
(openn bars , n=6) administratio n to postoperativ e patients . Values are expresse d as percentage s 
(median )) relativ e to the value s at baseline . Baselin e is define d as the secon d postoperativ e day, 
jus tt  prio r to rhlFN^ y or salin e administration . Absolut e value s are provide d in the result s section . * 
== p<0.05 vs . correspondin g valu e in placeb o treate d patients . 

ExEx vivo cytokine production of IL-5 and IFN-y 

Supernatantt levels of IL-5 remained below the lower limit of detection of the assay 

(4gp/ml)) in all samples (not shown). IFN-y production was expressed per MO6 

CD27CD19-- lymphocytes and corrected for plasma IFN-y levels. LPS-induced 

IFN-yy production [baseline 0.35 (0.24-0.64) pg/ml] was not significantly modified 

byy rhIFN-y administration, whereas LPS+PHA-induced IFN-y production [baseline 

2.7(1.5-4.2)) pg/ml] increased after rhIFN-y administration (p<0.05 vs controls) (Jig. 

4). 4). 

Discussion n 

Thee present study demonstrates that rhIFN-y administration after surgery only 
mildlyy modifies the postoperative host inflammatory response, compared to 
placeboo treated patients. Except for increases of lactoferrin and IP-10, there were 
noo alterations in plasma acute phase proteins and cytokine and chemokine levels. 
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However,, ex vivo stimulation of PBMC showed a rhIFN-y-induced preferential 

inductionn of Thl cytokine production. Increased plasma neopterin levels pointing 

too activation of monocytes strengthen the observation that rhIFN-y at least partially 

restoress cellular immunity. Thus, the present study demonstrates that rhIFN-y 

inducess a potential beneficial influence on the cellular immune-system without 

detrimentall  inflammatory adverse effects in postoperative patients. 

Althoughh a similar dose of rhIFN-y was administered, lower levels of IFN-y 

weree reached as compared to our previous study in healthy individuals. This may 

bee related to several mechanisms. Possibly, in postoperative patients, an increase in 

IFN-yy clearance and/or increased levels of circulating binding proteins may 

accountt for this observation. Nevertheless, the dosage of 100 ug/m2 was 

biologicallyy active, since rhIFN-y increased both monocyte HLA-DR expression 

levelss (de Metz at al, Chapter 6) and neopterin release. In addition, rhIFN-y 

inducedd a clear effect on plasma IP-10 levels, although the maximum increase was 

lesss marked than the response in healthy subjects (14). Moreover, IFN-y levels in 

thee present study are still in range with those reported in septic shock patients with 

increasedd IFN-y levels (33-630 pg/ml) (13). Therefore, we conclude that a relevant 

dosee of IFN-y was administered. 

Observationss in the present study were not influenced by alterations in 

circulatingg Cortisol levels, since in both study arms there was no change in plasma 

Cortisoll  levels (data not shown). Except for slightly enhanced IP-10 levels, 

preoperativee levels of cytokines and acute phase proteins in the present study were 

comparablee to those found in healthy subjects in our previous study, indicating that 

inn the present study the presence of cancer did not influence these parameters. 

Comparisonn of preoperative values with postoperative baseline values 

demonstratess the inflammatory circumstances under which the present study was 

performed.. Preoperative IL-6 levels were -95% lower as compared to 

postoperativee baseline levels, with comparable differences for the levels of acute 

phasee response proteins CRP and sPLA2. Additionally, the number of FCyRT 

neutrophilicc granulocytes was preoperatively significantly lower as compared to 

baselinee and also elastase levels increased due to surgery. Therefore, an 

inflammatoryy response was ensuing in our patients on the second postoperative 

day. . 
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Thee question arises, why there was no exaggeration of the inflammatory 
responsee to rhIFN-y administration. Presumably, the pro-inflammatory response to 
rhIFN-yy may have been masked by the increased baseline levels of inflammation 
afterr surgery. In healthy volunteers, for example, plasma CRP and IL-6 peak levels 
afterr rhIFN-y were far below the strongly elevated postoperative baseline levels in 
thee present study. So, rhIFN-y did not lead to a measurable additive effect on these 
parameters.. Secondly, major surgery induces a state of immune non-responsiveness 
whichh might have desensitized the inflammatory cascade systems to effects of IFN-
y.. This non-responsiveness is, however, incomplete, since neutrophilic 
granulocytess apparently preserved their responsiveness to rhIFN-y regarding their 
capacityy for degranulation. In the present study rhIFN-y induced the release of 
lactoferrin,, which points at degranulation of specific granules, whereas the effect 
onn elastase levels was not significant. Remarkably, in healthy subjects, a reciprocal 
effectt of rhIFN-y was observed in, that it preferentially induced the release of 
elastase.. We have no explanation for this discrepancy other than that it may point 
too different modes of neutrophilic degranulation in healthy subjects and 
postoperativee patients. 

Ourr data bring forward that an alleged synergistic effect of rhIFN-y with 
otherr cytokines or inflammatory parameters seems implausible under postoperative 
circumstances.. There is a wealth of data describing synergistic effects of IFN-y and 
TNF-aa (21). Although TNF-a is not frequently measurable after surgery, its 
presencee and bioactivity at tissue levels is not precluded (22-24). In the present 
studyy high postoperative circulating levels of IL-6 were measured. Reports on the 
interactionn between IFN-y and DL-6, however, are not unequivocal. Although 
evidencee is growing that IL-6 has anti-inflammatory capacities, also synergistic 
effectss of IL-6 with IFN-y are observed (23-26). However, in the present study, 
theree is no evidence to assume that rhIFN-y induces any relevant synergistic effect 
withh host inflammatory response mediators. 

IP-100 and IL-8 are both CXC chemokines, which can subsequently be 
subdividedd in glutamate-leucine-arginine-(ELR) containing CXC chemokines, 
amongstt which IP-10 and non-ELR CXC chemokines, like IL-8. The first 
preferentiallyy executes chemoattractic properties on lymphocytes, the latter on 
neutrophilss (27). In the present study, IP-10 levels were relatively high at baseline, 
comparedd to levels in healthy subjects, and increased in response to rhIFN-y, 
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whereass IL-8 levels were comparable to those in healthy man and did not respond 

too rhIFN-y. The potent in vivo stimulation of IP-10 release is in agreement with the 

inin vitro situation (27,28). Since the receptor for IP-10 (CXCR3) is predominantly 

expressedd on Thl lymphocytes, IP-10 is thought to be involved in the cellular 

immunee response, when T-cells have to be recruited to the site of inflammation. In 

contrast,, the IL-8 receptors (CXCR1 and CXCR2) are not expressed on T-cells, but 

preferentiallyy on neutrophils. IL-8, produced by a variety of leukocytes, amongst 

whichh monocytes and neutrophils, seems to play a role in the pathophysiology of 

sepsiss (29,30). The role of IFN-y in the induction of IL-8 is controversial (31-34). 

Inn conclusion, postoperative patients preserve their responsiveness to rhIFN-y with 

respectt to the induction of IP-10, whereas it remains unclear which factor 

selectivelyselectively prevented effects on IL-8 release. 

Surgeryy induces a shift in the Thl/Th2 balance towards a Th2 response (5). 

Partt of this shift is evidenced by a decreased ex vivo IFN-y production, which is 

thoughtt to be a relevant factor for the diminished HLA-DR expression after surgery 

(5,35).. Irrespective of the question whether low IFN-y production is responsible for 

loww HLA-DR expression on monocytes, a recent study by Van Sandick et al. 

demonstratedd that preoperative ex vivo IFN-y production was a predictive variable 

forr the development of major postoperative infectious complications and that high 

preoperativee production of IFN-y seemed to be protective for these complications 

(36).. In the present study, administration of rhIFN-y induced a measurable increase 

inn the production of a Thl cytokine. 

Wee conclude, that in postoperative patients, rhIFN-y has no major influences 

onn the host inflammatory response. However, a selective sensitivity to rhIFN-y is 

preserved,, especially on parameters of cellular immunity. In three randomized 

trials,, rhIFN-y administration to severely injured or septic patients did not result in 

definitivee improvement in clinical relevant endpoints (7,37,38). Nevertheless, there 

iss reason to believe that high risk patients might benefit from adjuvant rhIFN-y 

therapyy (39). The present study supports, that potential beneficial effects of rhlFN-

yy on the immune system of postoperative patients can be achieved in the absence of 

severee pro-inflammatory effects. 
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