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ABSTRACT
Although most recurrences (approximately 80%) occur in the first three years after a curative resection, a recurrence of 
CRC can occur even ten years after the initial curative resection (dormant spread of cancer cells). Immunotherapy is an 
emerging therapy with high potential. The immune system plays a major role in the development of CRC. This has led to 
innovative new therapies, such as cancer vaccines and T-cell stimulation therapies. Cantastim belongs to the class of non-
specific immunostimulators or immunomodulators, most of which are of bacterial origin and are used as mono- or pol-
ymicrobial suspensions. Cantastim is an ethanolic extract obtained from a pathogenic strain of Pseudomonas aeruginosa 
serotype XV. The beneficial effect of immunotherapy with Cantastim was more pronounced for the local developmental 
stages (I and II) than for the later stages.
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BACkgROuND AND OBjECTIvES

Colorectal cancer ranks 3rd as a prevalence in 
the list of cancers worldwide [1] being responsible 
for 8% of all cancer deaths. Early diagnosis of 
colorectal cancer is the most important factor today 
in reducing mortality, survival rate to 5 years being 
96% for stage I and 5% for stage IV [2]. 

The great advances made in the field of tumor 
cytology and genetics have led to the identification 
of oncological markers and the administration of 
targeted therapies, individualized according to the 
identified genetic mutations.

Three molecular subtypes have been identified 
in sporadic rectal cancer: microsatellite instability 
(MSI), chromosomal instability (CIN), and island 
methylator phenotype (CIMP-CpG). Microsatellites 

are short, repetitive sequences of distributed nucle-
otides along the AND chain. Approximately 15% of 
rectal cancers sporadically have MSI and therefore 
genetic hypermutability. MSI is thus a negative prog-
nostic factor for sensitivity to SFU-based chemother-
apy. On the other hand, MSS (microsatellite stabili-
ty) has a significant beneficial effect on SFU 
monotherapy compared to MSI [3] .

A high MSI would recommend immunotherapy 
with monoclonal needles Nivolumab and Ipilimum-
ab, antibodies that stimulate antitumor T lympho-
cytes. A recent study (Check-Mate-142) reported a 
60% response rate to monoclonal needle therapy 
with a 7% complete response in patients with rectal 
tumors with high microsatellite instability (MSI-H) 
[4]. 
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Another useful parameter for individualizing 
immunotherapy is Ras mutations (Kras and Nras) 
present in 30-40% of rectal cancers and which gives 
them resistance to anti-EGFR immunotherapy, 
which is only indicated in metastatic rectal cancer 
of patients with wild-type Ras gene [5].

Local recurrence after operated rectal cancer is a 
particularly important aspect requiring periodic 
postoperative loco-regional surveillance by clinical 
examination and complex imaging examinations, 
MRI and PET-CT, if MRI indicates suspicion of recur-
rence. Periodic checks at 3 months in the first 2 
years postoperatively, 6 months from 2 to 5 years 
and annually after 5 years can detect the occurrence 
of local recurrence making it possible to detect it, 
sometimes with chances of cure[6].

The current treatment of rectal cancer remains 
strictly surgical, which for the local and loco-region-
al stage of evolution is the only one able to achieve 
the healing of the patient, along with other thera-
peutic methods: radiotherapy, chemotherapy and 
immunotherapy. age and biological status. Thus the 
sequence can be: preoperative radiotherapy and 
chemotherapy (neoadjuvant) + surgery + postopera-
tive chemotherapy + immunotherapy or it can be sur-
gery + postoperative radiotherapy and chemotherapy 
+ immunotherapy or surgery + postoperative chemo-
therapy (adjuvant) + immunotherapy or postopera-
tive surgery + surgery [7].

Immunotherapy as a combination of other meth-
ods of treating rectal cancer may be specific and 
nonspecific. In non-specific immunotherapy, prepa-
rations are used that combine vitamins (C, B6, E, D3) 
with microelements (Zn, Se, Fe, Ca, Mg), herbal 
preparations (white mistletoe, aloe, marigold, gin-
seng, rosehips, echinacea, mate) and propolis[2].

More recently specific immunotherapy uses mi-
crobial preparations to stimulate / modulate the im-
mune system (Polidin polymicrobial vaccine, Corny-
bacterium parvum for ovarian cancer, BCG for 
bladder cancer) and tumor autovaccine and the lat-
est tumor messenger RNA vaccine for T lymphocyte 
transformation in NK (natural killer) with a role in 
the destruction of malignant cells. The latest method 
of immunotherapy of malignant tumors uses mono-
clonal antibodies, produced in the laboratory and 
specifically coupled with antigens from the surface 
of malignant cells, in various cancers (Transtuzum-
ab for HER2-positive tumors of the breast, stomach, 
esophagus), Bevacizumab for cancer with receptors 
for vascular endothelial growth factor, VEGF, cervi-
cal, colorectal and ovarian cancer, Rituximab for 
non-Hodgkin’s lymphoma , Cetuximab, which blocks 
the receptor for epidermal growth factor , EGFR on 
malignant cells and colorectal cancer and those in 
the head and neck region[7].

More recently, a number of studies have sought 
to determine the factors that influence the response 

to immunotherapy so that the agent or the maxi-
mum potential effect on the tumor process can be 
selected, with individualized oncoimmunological 
therapy[8]. 

Cantastim belongs to the class of non-specific im-
munostimulators or immunomodulators, most of 
which are of bacterial origin and are used in the 
form of mono- or polymicrobial suspensions. Can-
tastim is an ethanolic extract obtained from a path-
ogenic strain of Pseudomonas aeruginosa serotype 
XV. Experimental studies have found that it has a 
mitogenic effect in vitro for mouse lymphocytes, but 
not for guinea pig or human lymphocytes, being 
heat-resistant, non-immunogenic and non-allergen-
ic and activating the cytostatic functions of mac-
rophages. Biochemically, it is composed of over 80% 
phospholipids and a low percentage of protein (5-
7%) and carbohydrates (3-4%). Synthesis of Ig M and 
Ig G antibodies has also been shown experimentally 
to delay the development of Ehrlich’s ascitogenic tu-
mor and protect animals from severe infections[9]. 

The biological activity of Cantastim is due to its 
phospholipid component, which is demonstrated by 
the loss of biological properties through the selec-
tive degradation of the lipid portion by phospholi-
pase C[10]. It is also an activator of macrophage se-
cretory and phagocytic functions and proliferative 
lymphocyte response.

MATERIAlS AND METhODS

In the period 2003-2006, in 45 patients operated 
for rectal cancer, we administered postoperatively 
the treatment with the immunomodulator Can-
tastim, produced by the Cantacuzino Institute, in 
terms of local recurrence. 

RESulTS

We reported the results obtained in a similar sam-
ple in terms of biological (sex, age) and pathological 
(grading, tumor stage) parameters from 2006-2008 to 
objectify the effect of immunotherapy on results in 
terms of local recurrence and survival at 3 and 5 
years (Table I). Cantastim was administered starting 
with the 15th day postoperatively in subcutaneous 
injections 1 ampoule / week for 10 weeks. We did not 
noticed any major side effects, we rarely noticed a 
local inflammatory response, limited to the first ad-
ministrations and remitted in a few days.

In the group of patients treated with Cantastim 
(A) there were 26 men and 19 women, the average 
age being 65.5 years, in the group without treatment 
(B) there were 25 men and 20 women, the average 
age being 67 years (Table I)

The staging of the cases corroborated with the 
presence of recurrence for group A showed for 8 
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cases in stage I no recurrence, for 13 cases in stage II 
3 recurrences, for 20 cases in stage III 5 recurrences 
and 4 cases in stage IV a single recurrence, in total 9 
recurrences.

For group B, in stage I there were 12 cases with 2 
relapses, in stage II there were 13 cases with 5 re-
lapses, in stage III there were 13 cases with 5 relaps-
es, and in stage IV there were 7 cases with 2 relaps-
es, total 14 recurrences.

However, if we group stage I with stage II and 
stages III with IV and analyze the occurrence of lo-
cal recurrence, we find a significant reduction in the 
use of Cantastim for the local stages of disease (I and 
II) in which the local recurrence rate was 14, 35%, 
compared to 28% as it was in stages I and II for the 
cases in which the immunomodulator was not ad-
ministered. (Fig 2)

The local recurrence rate in the local evolution-
ary stages was 2 times higher for the group without 
immunotherapy. (P = 0.027)

For the stages of advanced local evolution, III 
and IV, the difference between the rates of local re-
currence was maintained, being 25% for group A 
and 35% for group B, but not so important from a 
statistical point of view (p = 0.03) .(fig 3)

For all cumulative stages, the local recurrence 
rate was 20% (9 cases out of 45) for group A and 
31.1% (14 cases out of 45) for group B, the decrease 
in the incidence of recurrence being 35.72% statisti-
cally insignificant (p = 1.000)

The analysis of the time interval until the recur-
rence shows that it was higher for the group treated 
with immunomodulator, compared to the group 
without treatment, the average being 32.2 months 
and 20.2 months respectively, all stages cumulated, 
the difference being statistically insignificant (p = 
0.227).

In the first 2 years, recurrence occurred in 5 out 
of 9 cases (55.5%) in group A and in 11 out of 14 cas-
es in group B (78.5%).

Table 1. Results ,stage ,survival of recurrence

Cantastim treatment n=45 No Cantastim treatment n=45
Women n=19 Women n=20

Men n-26 Men n=25

Average age
65,5 years 

old Average age 67 years old
With recurrence n=9 20% Cu Recidiva n=14 31%

Stage I n=8
14%

Stage I n=12
28%Stage II n=13 Stage I n=13

Stage III n=20
25%

Stage III n=13
35%Stage IV n=4 Stage IV n=19

3 years survival n=23 49% 3 years survival n=19 42%
5 years survival n=12 26% 5 years survival n=9 20%

   A         B 

FIguRE 1. Distribution of cases according to stage
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FIguRE 2. The rate of local recurrence in the incipient stages of the disease

FIguRE 3. The rate of local recurrence in the advanced stages of the disease

FIguRE 4. Incidence of local recurrence in the group treated with Cantastim 
and in the group without Cantastim

FIguRE 5. The free recurrence interval for the two studied groups
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The local recurrence rate at more than 2 years 
was 44.4% for group A (4 out of 9 cases) and 22.2% in 
group B (3 out of 14 cases), the difference being im-
portant, the small number of cases not allowing but 
statistical assessments (fig. 6) (p = 0.227)

It can be seen the prolongation of the time when 
local recurrence occurs in the case of using the im-
munomodulator, knowing that 80% of recurrences 
occur in the first 2 years of postoperative evolution.

Analyzing the survival of patients at 3 and 5 
years, it is found a correlation with the time at which 
the local recurrence occurred in the two groups. 
Thus, the 3-year survival was 49% (23 cases) for 
group A and 42% (19 cases) for group B. The 5-year 
survival was 26% (12 cases) for group A and 20% ( 9 
cases) for group B.

Conclusion
Immunity is an important factor in the genesis 

and evolution of malignant processes. Immunother-
apy in malignant tumors occupies an important 
place in complex oncological treatment, along with 
surgery, chemotherapy and radiation therapy.

If at first it was used in the form of poly or mo-
nomicrobial vaccines (Polidin, Cornybacterium par-
vum, BCG) lately, specific immunotherapy, which 
uses monoclonal antibodies, is gaining ground[11].

Most recently, LAG-3 antagonists (lymphocyte-ac-
tivating gene 3) are being evaluated, and encourag-
ing results are obtained by combining them with 
anti-PD-1[12].

PD-1 or CD 279 (programmed cell death protein 1 
or cluster of differentiation 279) is a protein in the 
surface structure of activated T lymphocytes, which 
acts as a receptor for PD-L1 and PD-L2 ligands pres-
ent on the surface of tumor cells, inhibiting this 
binding. immune process.

Lymphocyte activating gene 3 (LAG-3) is a cell 
surface inhibitory receptor and a regulator of im-
mune homeostasis with multiple biological activi-
ties related to T cell functions[13].

LAG -3 is considered the new generation of im-
mune control factors after PD-1 and CTLA -4, being 
the third inhibitory receptor used in anticancer im-
munotherapy. Several immunotherapies with LAG-3 
antagonists are being evaluated at various preclini-
cal and clinical stages. Encouraging results were ob-
tained by combining LAG-3 blockade with PD-
1[3,12]. 

In 1989, A. Olinescu et al demonstrated experi-
mentally on mice the stimulating effect of the cellu-
lar and humoral mediated immune response of a 
microbial derivative derived from Pseudomonas 
aeruginosa, called Cantastim[9 ]. Regarding the clin-
ical use of Cantastim, normalization of immune 
function was achieved in a case of chronic lympho-
cytic leukemia in 1988 [9], and subsequently en-
couraging results of T and NK (natural killer) cell 
stimulation were reported in 11 cases of SCLC (small 
cell long cancer) and breast cancer[10]. Increased 
TNF-alpha production was observed in all patients. 
Also, the lymphocyte expression detected by flow-cy-
tometry was more pronounced in the case of pa-
tients compared to the control group.

Solid tumors are frequently infiltrated by T cells, 
B cells, natural killers, mast cells and macrophages. 
Although epidemiological studies have shown the 
active involvement of the inflammatory process in 
tumor progression, cases have been described in 
which the effect is inclined towards anti-tumor ac-
tion. According to Klampfer L., stimulation of T cells 
with effect on IFNγ in patients with colon cancer is 
associated with the absence of metastases and bet-
ter survival [11].

Malignant tumors are frequently infiltrated by T 
and B lymphocytes, NK, mast cells and macrophag-
es, with an appreciation of the degree of infiltration 
that provides an important prognostic factor for tu-
mor aggression. The more important the inflamma-
tory infiltrate, the lower the aggressiveness of the 
tumor, the longer is the 5-year survival and the low-

FIguRE 6. The rate of local recurrence occurred over 2 years
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er the potential for metastasis is [12,13] .By stimulat-
ing inflammatory infiltration, the immunomodula-
tor Cantastim would reduce the decrease in tumor 
aggression with a favorable effect on survival and 
metastasis. peritumoral inflammation contributing 
in some situations to tumor progression. TAM is a 
key component of the tumor response stroma. In 
most (but not all) cases, their presence is associated 
with a very poor prognosis. Macrophages release cy-
tokines and growth factors for tumor and endotheli-
al cells and degrade the extracellular matrix[14]. 
This continuous remodeling of the stroma promotes 
the release of matrix-bound growth factors and trig-
gers the processes of motility and invasion. Mac-
rophages produce structural proteins such as osteo-
pontin, osteoactinin, collagen and fibronetics, but 
also proteolytic enzymes: metalloproteinases, 
cathepsins, lysosomal proteases and plasmino-
genurokinase-type. These structures contribute to 
the formation and maintenance of an inflammatory 
peritumor atmosphere that could eventually pro-
mote tumor progression[9]. 

In our study, comparing the results obtained on 
the two groups of patients operated on for rectal 
cancer, one group being treated with Cantastim and 
one control group, without treatment we found a fa-
vorable effect in the case of immunomodulatory 
treatment on local recurrence after colorectal can-
cer. This occurred to a lesser extent, and when it did 
occur, it developed over a longer period of time. The 
beneficial action of Cantastim immunotherapy was 
more pronounced in the local developmental stages 
(I and II) than in the later stages.

The use of the Cantastim immunomodulator in 
the postoperative treatment of rectal cancer pa-
tients has resulted in a statistically significant de-
crease in the rate of local recurrence.

Regarding the survival at 3 and 5 years, we found 
an increase in it, but the low number of cases did 
not allow conclusions with statistical significance.

It is necessary to continue the study in order to ob-
jectify the effect of immunotherapy with Cantastim, 
the postoperative treatment of rectal cancer, both in 
terms of local recurrence and survival at 3 and 5 years.
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