
In severe surgical pathology, immune 
system dysfunction is not just a back-
ground, but one of the main compo-

nents of pathogenesis. Iimmune system 
failure in purulent-septic pathology is 
formed mainly in the cellular part of the 
immune system. These disorders can be 
classifi ed as a combined structural and 
functional T-lymphocytic-monocytic im-
munodefi ciency.1,2 Disorders in the T-cell 
link are not fully compensated by the acti-
vation of the phagocytic and humoral com-
ponents.3 The severity of secondary immu-
nodefi ciency of this type is the prognostic 
factor determined the survival of patients.

The signs of immunosuppression, de-
termined by laboratory methods, are: ab-
solute lymphopenia (lymphocytes content 
is less than 1.2×109 cl/l); monocytes rela-
tive content with HLA-DR high expression 
(less than 30%); apoptotic lymphocytes 
content (more than 10%).1,4 The most sen-
sitive laboratory test for early diagnosis of 
immune system dysfunction is assessment 
of the apoptosis intensity of neutrophils, 
monocytes, lymphocytes.1,5 

Clinically, the state of general immu-
nosuppression is manifested by the ap-
pearance of secondary septic foci and/or 
the development of nosocomial pneumo-
nia against the background of antibiotic 
therapy after adequately performed surgi-
cal rehabilitation. Immunosuppression is 
noted in 70% of surgical patients with the 
purulent-infl ammatory complications and 
in 100% of cases in patients with severe 
sepsis. This indicates the need to to allocate 
immune-oriented therapy as a pathogeneti-
cally substantiated direction in the treat-
ment of purulent-septic pathology. 

The clinically signifi cant criteria for 
evaluating the eff ectiveness of the use 
of immunoactive drugs in purulent-sep-
tic diseases: hospital lethality (both ear-
ly and late) - the most stringent criterion 
for choosing a drug for immuno-oriented 
therapy; the ability of the drug to prevent 
the development of infectious complica-
tions, primarily sepsis.1 Correction of the 
parameters of the immune system – the 
immunocorrective eff ect – is only one of 
the indicators of the eff ectiveness of the 
therapy used.6 

The adequacy of immunocorrection 
is based on the degree of coincidence of 
the spectrum of drug pharmacodynamic 
activity with the pathogenetic structure of 
immune disorders. The immune dysfunc-
tion observed in severe surgical pathology 
dictates the need for the use of immuno-
tropic drugs, of which lymphotropy is an 
obligatory component of its pharmaco-

dynamic activity.4,7 In this regard, recom-
binant cytokine require special attention. 
The eff ectiveness of cytokinotherapy with 
G-CSF, GM-CSF, gamma interferon and 
human yeast interleukin-2 (rIL-2) drugs 
has been proven in prospective random-
ized placebo-controlled clinical trials.8-13 
Immune disorders (laboratory-diagnosed) 
in surgical patients with generalized forms 
of infectious complications, including sep-
sis, are directly dependent on a defi ciency 
in the production of endogenous IL-2.7,13-16 

Human yeast recombinant interleu-
kin-2 (rIL-2; Roncoleukin®) is an analog 
of a natural component of immunoregu-

lation with pronounced and multifactorial 
immunocorrective activity (Table 1).17,18 
rIL-2 can be considered an universal im-
munocorrector, the eff ectiveness of its ef-
fect on the immune system is determined 
by the nature and depth of immune disor-
ders and does not depend on the biological 
organization of the infectious pathogen.

Yeast rIL-2 helps to compensate the 
defi ciency of endogenous interleukin-2 and 
reproduces the biological activity of this 
cytokine. This contributes to the correction 

of secondary immune defi ciency, restora-
tion of cytokine regulation, reduction of 
antigenemia and endotoxicosis, activation 
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Table 1. The main immunotropic effects of the yeast rIL-2

Immunoreactivity component and/or function The direction of the effect

T and B lymphocytes clonal proliferation Strengthens

Cytotoxic T lymphocytes (CTL) effector potential Strengthens

Natural killer cells (NK) effector potential Strengthens

Mononuclear phagocytes and antigen-presenting cells activity Strengthens

Specifi c immunoglobulins synthesis (most isotypes) by plasma cells Strengthens

Mononuclear apoptosis Weakens

Table 2. The effectiveness of cytokine therapy with Roncoleukin® for purulent-septic 

pathology in surgical patients

Indicator
The effectiveness of cytokine therapy Рχ2

Placebo (n=50) Roncoleukin (n=50) 

Clinical effect, %

Improvement 
Without effect 
Decline

33,4
47

19,6

83
9,5
7,5

0,0001

Detoxification effect, %

Improvement 
Without effect 
Decline

45
54

15,8

77,3
27
9,5

0,0007

Immunocorrective effect, %

Improvement 
Without effect 
Declindecrease in li values
e

n=24
7,5
50

35,5

n=26
60
31
13

0,0005

Lethality in the whole group, %

Прогнозируемая
Фактическая

19,4±1,6
21,5

20,5±1,8
5,7 0,17

Lethality in the subgroup with severe sepsis, %

Predicted 
Actual

n=9
25,4±2,5

44,5

n=9
24,7±2,3

11 0,14

80

N M K



of tissue repair and regeneration processes. 
Clinical studies of the eff ectiveness of 

yeast rIL-2 in the complex treatment of sur-
gical patients were obtained jointly with 
employees of leading clinical and scientifi c 
centers in Russia. These studies made it 
possible to formulate ideas about pathoge-
netic immuno-oriented therapy.14,15,17 

All studies were performed using the 
method of randomized double-blind pla-
cebo-controlled trials and in accordance 
with the recommendations of evidence-
based medicine. Clinical eff ectiveness of 
treatment has received special attention.

The use of yeast rIL-2 in purulent-
septic infectious complications in surgical 
patients. The eff ectiveness of yeast rIL-2 
inclusion in complex treatment was eval-
uated according to the criteria of clinical, 
detoxifi cation and immunocorrective ef-
fects and lethality rate.2,3,14,19 The drug was 
administered to patients twice subcutane-
ously at 0.5 mg, with an interval of 48-72 
hours at the early stages of disease (up to 
5 days) and at a later date with purulent-
septic complications. 

Clinical improvement was observed in 
83% of cases, which was accompanied by 
a decrease in the severity of endotoxicosis, 
LII values, the twofold decrease in the av-
erage score on the SAPS and APACHE-II 
scales and an improvement in blood bio-
chemical parameters. In the placebo group, 
clinical improvement was observed in only 
33.4% of patients. The dynamics of the im-
mune status indicators was characterized 
by a similar pattern (Table 2). 

The immunocorrective eff ect of yeast 
rIL-2 was manifested by a signifi cant in-
crease in the absolute number of T-lym-
phocyte subpopulations /CD3+ (1,17±0,2 
vs 0,63±0,14), CD3+CD4+ (0,72±0,1 vs 
0,24±0,07), CD3+CD8+ (0,47±0,1 vs 
0,15±0,08)/, increased proliferative re-
sponse of T cells /ConA-proliferation, 
imp./min.: 31720±3980 vs 14220±2190/ 
and decrease in the level of lymphocytes 
apoptosis /spontaneous: (7.1±0.9% vs 
17.5±3.7%), CON-induced: (10.9±1.7 vs 
23.1±4.2)/. 

The use of Roncoleukin® signifi -
cantly reduced the actual lethality rate by 
3.8 times (Px2=0.17): up to 5.7% versus 
21.5% in the placebo group (Table 2) with 
equal values of predicted lethality.6,17 

According to the Russian multicenter 
clinical study, the inclusion of Roncoleu-
kin® in the complex treatment of severe 
sepsis (two intravenous infusions of 0.5 
mg at 24-hour intervals) contributed to a 
twofold decrease in the total lethality of 
patients – from 44.4 to 22.2%; p=0.04, and 

28-day lethality — from 35.6 to 15.6%; 
p=0.03.20 

The use of yeast rIL-2 in multiple and 
combined mechanical injury for prevention 
and treatment of infectious complications. 
Yeast rIL-2 is used during period of relative 
stabilization of vital functions after per-
forming the necessary surgical and inten-

sive care measures.5,21 The course of rIL-2 
included two intravenous drip infusions at 
0.5 mg with an interval of 48 hours (on 
the 2-3 and 4-5 days after injury); patients 
in the control group were given a placebo 
during similar periods. All the victims in 
the clinical groups were randomized ac-
cording to the severity of the injury and the 
severity of the condition upon admission.

The use of Roncoleukin® in the ear-
ly post-shock period provided a signif-
icant (p<0.01) decrease in lethality by 
30%: 15.4% versus 46.7% in the placebo 
group, where in 85.7% of death cases (12 
of 14) occurred against the background 
of sepsis.22 

The general increase in the body’s 
resistance with the introduction of yeast 
rIL-2 contributed to a more favorable 
course of traumatic disease. Early use of 
Roncoleukin® in the post–shock period 
led to a signifi cant (p<0.05) decrease in the 
SIRS frequency - 38.5% versus 86.5%. It 
was noted to decrease infectious compli-

cations (IC) and to change their structure 
(in comparison with the placebo group): 
pneumonia – 4% vs. 35% and sepsis with 
MOF – 19% vs. 51%. The noted clinical 
eff ects of immunotherapy contributed to 
a signifi cant reduction in the duration of 
hospitalization by 18 days (Table 3). 

Examination of victims with gunshot 

fractures of the long bones of the limbs 
showed the presence of absolute and rela-
tive lymphopenia already on the 3-rd day 
after the injury.23 The Roncoleukin® use 
prevented the deepening of immunosup-
pression. The improvement in the state of 
the body’s defenses aff ected the frequency 
of complications, the complexity and du-
ration of treatment (Table 4).

The formation of post-traumatic chron-
ic osteomyelitis (CO) occurs against the 
background of immune dysfunction.3,24,25 
There are an increase in ESR, acute phase 
proteins and lymphopenia during the peri-
od of CO exacerbation. It is established to 
decrease (р<0,05) an absolute and relative 
number of mature T-lymphocytes in the 
blood (CD3+), Т-helpers (CD3+CD4+), 
cytotoxic T-lymphocytes (CD3+CD8+), 
the absence of proliferative reaction В-
lymphocytes and suppression of neutro-
philic granulocytes functional activity 
(spontaneous and stimulated by LPS).25 

Use of yeast rIL-2 in patients with CO 

Table 3. Clinical effi cacy of cytokine therapy with Roncoleukin® in the post-shock period of 

traumatic illness

Показатели Clinical efficacy by group

Roncoleukin (n=26) Placebo (n=30)

SIRS frequency, % 38,5 86,5
Terms of SIRS formation, days 3,6±1,5 4,2±1,0 
Total number of IC 50 74
The number of IC per victim 1,8±0,3 2,7±0,4
Pneumonia frequency, % 35 51
Sepsis frequency, % 4 19
Total lethality, % (n) 15,4 (4/26) 46,7 (14/30)
Lethality from sepsis, % *– 85,7 (12/14)
General hospitalization 31,5±9,6 49,9±10,8

Note: *– no deaths; SIRS – systemic infl ammatory response syndrome

Table 4. Complications in victims with gunshot fractures of limb bones

Показатель
Frequency of indicators, %

Comparison group, 

n=20
The main group, n=18

Osteomyelitis 5,8 -

Suppuration of the wound 11,7 5,5

Non-fusion of the fracture 5,8 -

Delayed fracture fusion 55,9 -

Performing rheosteosynthesis 14,7 –

Inpatient treatment 
(% of patients in the group)

≤ 4 months - 77,7

4-6 months 26,5 22,3

≥ 6 months 73,5 -
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led to: relief of the purulent process in the 
bones, consolidation of fractures, acceler-
ated healing of the postoperative wound 
(14,5±5,57 vs. 21,5±3,82 days). The Ron-
coleukin® use promoted wound healing by 
primary tension in 75% of patients (15/20) 
versus 23% in comparison group (6/26) 
and by secondary tension in 25% (5/20) 
versus 77% in control group (20/26).

Immunocorrective eff ect of yeast rIL-2 
inclusion included normalization of mature 
T-lymphocytes, T-helpers, T-killers content 
in the blood. 

The rIL-2 use signifi cantly aff ected 
the relapses rate of CO (1,5-2 years after 
treatment): 5% (1/20) versus 34.6% (9/26 
- without rIL-2). The clinical effi  cacy of 
the CO treatment with Roncoleukin® use 
– 95.0%.24,25 

Thus, the patient’s immunocompro-
mization and dysfunction of the immune 
system with manifestations of immuno-
suppression are predisposing factors for 
severe purulent-infl ammatory complica-
tions occurrence. The severity of immune 
disorders largely determines the course and 
outcome of the disease. The clinical use of 
recombinant cytokine drugs reveals new 
possibilities of etiopathogenetic therapy, 
which can be considered as regulatory ther-
apy or support therapy. The coincidence 
of the pathogenetic structure of immune 
disorders in surgical patients with the spec-
trum of immunoactivity of the drug Ron-
coleukin® and the versatility of its phar-
macological eff ects on the immune system 
substantiates the use of this drug in a sur-
gical clinic. Yeast rIL-2 therapy provides: 
adaptive immunity mobilization, restora-
tion of SIRS cytokine balance, correction 
of systemic immunosuppression, the abor-
tive course of infection in local septic foci 
and aseptic sequestration of necrosis foci 
during activation of tissue repair and re-
generation processes. The clinical studies 
results of Roncoleukin® (yeast recombi-
nant interleukin-2 human) eff ectiveness 
in purulent-septic pathology can form the 
basis of methodology for choosing an ef-
fective immunocorrective drug as a com-
ponent of intensive advanced therapy for 
surgical patients.
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