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Introduction
Several problems such as myalgia, arthralgia, fever, dyspnea, 
generalized edema, and pleural effusion can occur in cancer 
patients. These symptoms and signs may appear more fre-
quently following up the chemotherapy treatment especially 
the first cycle of the first chemotherapy treatment. The patho-
physiology of these symptoms and signs has not been discov-
ered entirely yet. They are usually mild, but they may rarely 
progress to the severe stage that is known as “Systemic Capillary 
Leak Syndrome.”1-3

Systemic capillary leak syndrome can be characterized by 
recurrent, reversible episodes of shock and peripheral edema 
with high mortality. It is seen equally in both genders. This 
life-threatening syndrome is a sudden and unexplained leakage 
of plasma into the tissues. The syndrome can follow the chem-
otherapy treatment, especially the first cycle of first chemo-
therapy treatment. However, the syndrome cannot occur only 
in the following first cycle of the first chemotherapy treatment, 

but can also occur in the different periods of different chemo-
therapy treatment protocols and in patients with sepsis, angi-
oedema, snake bite, and systemic anaphylaxis.4-6

As it is known, this syndrome is not unique to the patients 
who take a chemotherapy treatment. They can appear in 
patients who have heart disease, lung disease, kidney disease, 
and hypothyroidism.5,6 If a chemotherapy treatment contains 
paclitaxel, docetaxel, gemcitabine, or vinorelbine, these symp-
toms and signs can occur more often than the chemotherapy 
treatment not containing these drugs, but the pathophysiology 
is still not clear.5-8 While the mechanism is unclear, it is 
thought that these drugs stimulate the synthesis and release of 
some cytokines. This altering of the balance of the cytokines 
causes changes in the balance of acute phase proteins, comple-
ment, and immunoglobulins in serum.4-6,9,10 Also, similar side 
effects can occur during the usage of these cytokines for dif-
ferent indications.11 Therefore, it is thought that these 
cytokines can play a key role in the pathophysiology of this 
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syndrome and these symptoms and signs.4-6 When deciding 
on the cytokines to be studied, previous literature has been 
analyzed and it has been decided to study interleukin (IL)-2, 
IL-11, tumor necrosis factor alpha (TNF-α), and vascular 
endothelial growth factor (VEGF). These molecules have 
been previously accused that they cause similar side effects to 
symptoms and signs mentioned before during immunotherapy 
usage.1,4-6,12,13

Although these symptoms and signs (generalized edema, 
hypotension, shortness of breath, fatigue, widespread muscle 
and joint pain, numbness, and skin rash) are not as severe as 
those in the systemic capillary leak syndrome, the clinical 
symptoms and signs are similar to each other. From this point, 
we hypothesized that the pathophysiology of the symptoms 
and signs are similar to the pathophysiology of the systemic 
capillary leak syndrome. In this study, the relation between 
these symptoms and signs and the serum levels of the cytokine 
such as IL-2, IL-11, TNF-α, and VEGF was investigated. It 
was also investigated the changes of the cytokine level and the 
response to the chemotherapy treatment.

Patients and Methods
A total of 44 cancer patients (26 males and 18 females) who 
had a tissue diagnosis were recruited into this study. All of 
these cases did not previously receive any treatment (chemo-
therapy/radiotherapy) for cancer disease. All of them were cho-
sen from Ankara University Hospital, Department of Medical 
Oncology Clinic. Some cases were selected from hospitalized 
patients and the other ones were selected from ambulatory 
cases who were resident in Ankara city. Cases who had heart, 
lung, liver or kidney disease, ongoing infection, any chronic 
inflammatory disease, autoimmune disease, and used of steroid 
or any other drug that is affecting on immunoreaction were 
excluded from the study.

The previous clinical studies and the clinical experiences have 
shown that these symptoms and signs can be seen after the sec-
ond and third chemotherapy but they occur more common fol-
lowed by the first chemotherapy.14 For this reason, in our study, 
considering the cost and the difficulty of following-up due to the 
prospective design, it was considered more appropriate to exam-
ine only the first cycle of the first chemotherapy treatment where 
these symptoms and signs were most frequently observed 
according to the results of these previous studies. In addition, 
considering the cost again, IL-2, IL-11, TNF-α, and VEGF lev-
els were measured only in the first-day serum samples. Since the 
blood half-life of the cytokines is short, the blood samples were 
obtained in 24 h follow of the chemotherapy. These blood sam-
ples were delivered to the nearest laboratory in 20 min. Then, the 
serum samples were separated by centrifugation at 5000 r/min 
for 5 min. These serum samples were placed in Eppendorf tube 
and stored at – °75 C. Hemoglobin, hematocrit, sedimentation, 
blood urea nitrogen, creatinine, total protein, albumin, aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
gamma-glutamyltransferase (GGT), complement C3 and C4, 

immunoglobulins IgG, IgA, IgM, protein electrophoresis, spot 
urine protein, spot urine density, urine osmolarity, and serum 
osmolarity also measured before the chemotherapy treatment 
and on the first day after this treatment. Free-T3, free-T4, and 
TSH were also measured before the treatment. All of these 
parameters were analyzed at Ankara University Medical Faculty 
Hospital Laboratories. Besides the blood samples were obtained 
from all participants, a questionnaire and a physical examination 
were also simultaneously applied to all participants to observe 
whether there are lower extremity edema, weakness, shortness of 
breath, fever, rash-itch on the skin, voice misery, cough, muscle, 
and joint pain.

All serum samples were removed from –75°C, and they 
were put in dry ice to be transported to the laboratory where 
the cytokines were studied. Then, all samples were allowed to 
stand at room temperature for melting before being analyzed. 
The samples were run in duplicate, and the results were evalu-
ated as picogram/milliliter. The measurements of VEGF, TNF, 
IL-2, and IL-11 were made using the enzyme-linked immu-
nosorbent assay (ELISA) method on the device named 
“Medispec ESR-200 Microplate Reader” which belongs to 
“IBM.”

Statistical analysis

Kolmogorov-Smirnov normality test was used to analyze the 
normality of the distribution. Then, the paired sample t test 
was used for the normal distributions while the Wilcoxon test 
was used for the non-normal distributions. If one of the two 
dependent variables showed a normal distribution, the paired 
sample t test was used in the analysis. The results were reported 
with 95% confidence interval. The P-value of <.05 was con-
sidered significant. All statistical analyses in this study were 
performed using SPSS 20.0 software program (SPSS Inc., 
Chicago, IL). Written informed consent was obtained from all 
participants, and the study was approved by the ethical com-
mittee of Erzurum Training and Research Hospital, Turkey 
(2818/16-154).

Results
Serum cytokine levels, survey records, and physical examinations 
records were analyzed in 44 patients (26 males, 18 females; mean 
age: 52 ± 12 years, and age range: 26-73 years). The study partici-
pants were heterogeneous for the diagnoses, treatment protocols, 
and age ranges. Patients with lung cancer (27 cases with 8 small 
cells, 19 non-small cells; mean age: 57.7 ± 9.7 years, and age 
range: 35-73 years) were in the majority of the study participants. 
The other cases (3 males, 14 females; mean age: 47.2 ± 11.2 years, 
and age range: 26-63 years) were consisted of 11 operated breast 
cancer, 2 operated gastric carcinoma, 1 operated colon carcinoma, 
1 operated ovarian cancer, 1 metastatic gastric carcinoma patient 
who had neoadjuvant chemotherapy, 1 local advanced gastric, and 
1 pancreatic carcinoma. All the operated patients were under 
adjuvant chemotherapy medication. The demographic and 
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clinical characteristics of the patients can be seen in Table 1. 
There was no tumor tissue in the lungs of any patient except lung 
cancer cases (no lung metastasis in any patient).

There were not enough cases to separate into the 5 groups 
as the patient who takes paclitaxel, docetaxel, gemcitabine, or 
vinorelbine and the other agents because the diagnoses and the 
treatment protocols of the patients were quite heterogeneous. 
Therefore, all the participants were divided into two groups. 
One of the groups (paclitaxel, docetaxel, gemcitabine, or 
vinorelbine [PDGV]) included patients who had paclitaxel, 
docetaxel, gemcitabine, or vinorelbine therapy, which we expect 
most symptoms and signs would be developed in. The other 
group of patients were received the chemotherapy drugs other 
than paclitaxel, docetaxel, gemcitabine, vinorelbine. According 
to the treatment protocols, there were 21 patients in PDGV 
treatment group and 23 patients in the other treatment group. 
More detailed information about the treatment procedures can 
be seen in more detail in Table 1.

There was no difference in both treatment groups for the 
sedimentation, serum protein electrophoresis, complement, 
and immunoglobulin levels. The decreasing of hematocrit was 
significant in the other treatment group (P = .013) while the 
hemoglobin levels were not changing (P = .157) in the same 
group (Table 2). When the symptoms and signs were com-
pared from the baseline to the first-day, regardless of the treat-
ment protocols, there were significant differences between the 
baseline and the first-day values of the body weight. The 
increase of the leg circumferences was significant in the other 
treatment group than the PDGV group. When it was evalu-
ated according to the treatment protocols, the systolic blood 
pressure was increased (P = .025) after taking the PDGV treat-
ment while the diastolic blood pressure was not changed 
(P = .331) in the same group (Table 3). According to the PDGV 
group which was formed with the patients who had the pacli-
taxel, docetaxel, gemcitabine, and vinorelbine therapy, there 
was a more significant decrease in serum IL-11 levels after the 
chemotherapy treatment in the other treatment group (P = .006) 
(Table 4). However, there was no significant difference in the 
VEGF, TNF, and IL-2 levels in the whole study group and the 
two treatment subgroups (Table 4).

There was no statistical difference in both treatment groups 
for the weakness, shortness of breath, fever, rash-itch on the 
skin, voice misery, cough, muscle, and joint pain. However, the 
skin rash and the hoarseness were appeared in 2 patients in the 
PDGV group, and in 1 patient in the other treatment group. 
The shortness of breath was detected in 1 patient in PDGV 
group and in 4 patients in the other treatment group. Also, 
after 10-12 hours the chemotherapy, 3 patients who received 
vinorelbine reported shortness of breath which it took half an 
hour and spontaneously recovered. It was detected cough in 2 
patients who one of them received vinorelbine and the other 
one received gemcitabine in the PDGV group. The cough was 
also detected in 4 patients in the other treatment group. When 
assessed the muscle and joint pain, these symptoms were 

observed in 2 patients. One of them was in the vinorelbine 
therapy subgroup of the PDGV group, and the other one was 
in the other treatment group. They can be seen in Table 3.

It was not found any relation between the cytokine level 
changes and the chemotherapy response. Also, it was not seen 
any association between the developing signs and symptoms 
and the response of the chemotherapy.

Discussion
In the present study, it was investigated the relationship 
between the serum cytokine levels (VEGF, TNF-α, IL-2, and 
IL-11) and some symptoms and signs before and after the 
chemotherapy treatment. It was also investigated whether there 
is a relationship between the changing of the cytokine levels, 
symptoms, and signs and the chemotherapy response in these 
cases. Previous chemotherapy experiences have been shown 
that patients who were treated with paclitaxel, docetaxel, gem-
citabine, or vinorelbine had the symptoms and signs such as a 
cough, flu-like symptoms, edema, and pain more frequently 
than the patients who were treated with other chemotherapeu-
tic agents.15-18 Based on our clinical observation and the previ-
ous chemotherapy experiences, in this study, patients who took 
the paclitaxel, docetaxel, gemcitabine, or vinorelbine were 
grouped into one group (PDGV group), and the other chemo-
therapy protocols were evaluated as “the other group.” However, 
no patients with clinical symptoms and signs of capillary escape 
syndrome were found in neither group. Since it is known that 
this syndrome is rarely observed, the symptoms and signs sus-
pected of being similar to the pathophysiology were ques-
tioned, but there was also no difference between the groups in 
terms of symptoms and signs.15,17,19

Amoura et  al16, and Kawabe et  al20 evaluated 69 patients 
with systemic capillary leak syndrome, retrospectively. They 
detected an elevation of hemoglobin, hematocrit, blood urea 
nitrogen, creatinine, and monoclonal IgG levels while a 
decreased of serum total protein and albumin levels without 
proteinuria, and also the changes in serum complement C3 and 
C4 levels (increased in some cases, decreased in some other 
cases).11,16,20 In addition, Amoura et al16 reported that 4 out of 
13 patients had upper respiratory tract infection history in 
2 weeks before receiving the chemotherapy treatment.16 In our 
study, it was not questioned whether the participants had any 
infection before the treatment period. We asked whether there 
was any infection at that moment. If there was an infection at 
that moment, the patient was not enrolled in the study. We 
detected also decrease in hematocrit, especially in the other 
treatment group. The fell in hematocrit could be based on the 
serum dilution due to the water retention. Increased the body 
weight and the leg circumferences were also supporting the 
water retention hypothesis. It was not found a significant 
change in other parameters in our study.

The relationship between IL-11 and the prognosis of 
patients with various cancers have been investigated in several 
studies. One of them was carried out by Berry et  al.21 They 
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observed that tumor cells which metastasized to bone in 
patients with breast cancer were more likely to overexpressed 
IL-11. And this overexpressed IL-11 was a poor prognostic 

indicator. In our study, there was no significant change in serum 
IL-11 levels before and after the chemotherapy in PDGV 
group (P = .821) while there was a significant decrease in the 

Table 1.  Demographic, clinical characteristics and the treatment protocols for all cases.

Characteristics of patients Number of patients (n = 44) %

Age (min-max) 52 (26-73)  

Gender

  Male 26 59.1

 F emale 18 40.9

Primary tumor locations

  Lung 27 61.4

  Breasta 11 25.0

  Overa 1 2.3

  Colona 1 2.3

 P ancreas 1 2.3

 S tomach

    Adjuvant 2 4.5

  N  eoadjuvant 1 2.3

Chemotherapeutic agents administered

 P DGV group (total)b 21 47.7

    Cisplatin + vinorelbine 7 15.9

    Cisplatin + gemcitabine 3 6.9

    Cisplatin + docetaxel 2 4.5

    Cisplatin + paclitaxel 2 4.5

    Carboplatin + paclitaxel 6 13.6

  P  aclitaxel 1 2.3

  Other chemotherapy group (total)c 23 52.3

    Cyclophosphamide + adriamycin (adjuvant) 5 11.3

    Cyclophosphamide + adriamycin 4 9.1

    Cyclophosphamide + adriamycin + 5-fluorouracil 2 4.6

    Cisplatin + etoposide 8 18.1

    Cisplatin + epirubicin 1 2.3

    Cisplatin + 5-fluorouracil 1 2.3

    Irinotecan + 5-fluorouracil 1 2.3

    5-Fluorouracil (adjuvant) 1 2.3

Abbreviation: PDGV, paclitaxel, docetaxel, gemcitabine, or vinorelbine.
aPatients in complete remission following surgery who have undergone adjuvant chemotherapy.
bPatients who have been administered any of the paclitaxel, docetaxel, gemcitabine, vinorelbine.
cPatients who have been administered chemotherapy drugs other than paclitaxel, docetaxel, gemcitabine, vinorelbine.
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Table 2.  Laboratory measurements before and after the chemotherapy treatment.

The PDGV 
Treatment groupa (n = 21) 
X ± SD or Med (IQR)b

The other 
Treatment groupc (n = 23) 
X ± SD or Med (IQR)b

P1 P2

  Baseline First day Baseline First day

Hemoglobin (g/dL) 12.3 ± 1.7 12 ± 1.8 12.3 ± 1.5 12.1 ± 1.6 .312 .157

Hematocrit 37.4 ± 5.1 36.5 ± 5.4 37.4 ± 4 36 ± 5 .245 .013d

Blood urea nitrogen (mg/dL) 19 ± 6.6 20.3 ± 6.1 17.9 ± 5.1 18.3 ± 5.9 .457 .820

Creatinine (mg/dL) 0.9 ± 0.2 0.9 ± 0.2 0.9 ± 0.2 0.8 ± 0.1 .695 .389

AST (UI/L) 20 ± 10 27 ± 13 21 (16-28) 22 (20-30) .034d .197

ALT (UI/L) 18 ± 14 23 ± 17 17 (14-34) 21 (15-34) .136 .235

GGT (UI/L) 60 ± 58 60 ± 66 25 (17-41) 34 (20-100) .652 .455

Total protein (mg/dL) 6.9 ± 0.4 7 ± 0.4 6.9 ± 0.6 6.9 ± 0.6 .567 .082

Albumin (mg/dL) 3.6 ± 0.4 3.6 ± 0.4 3.9 ± 0.3 3.8 ± 0.5 .794 .030d

Spot urine density 1017 ± 5 1014 ± 7 1014 ± 6 1014 ± 6 .349 1.00

Serum osmolality 283 ± 9 278 ± 5 281 ± 13 277 ± 6 .040d .634

Urine osmolality 927 ± 335 953 ± 355 871 ± 403 890 ± 373 .643 .876

Sedimentation 56 ± 291 52 ± 33 41 ± 28 47 ± 38 .296 .148

Complement (g/L)

  C3 1.7 (1.3-133) 1.8 (1.4-131) 64 ± 73 54 ± 71 .551 .775

  C4 0.4 (0.3-28) 0.4 (0.3-30) 12 ± 15 13 ± 17 .280 .785

Immunoglobulin (g/L)

  G 18 (15-1084) 17 (14-1105) 563 ± 678 555 ± 62 .363 .858

  A 3.3 (2.5-198) 4.1 (2.2-181) 95 ± 116 102 ± 122 .842 .622

  M 1.2 (0.9-90) 1.6 (0.9-101) 56 ± 67 47 ± 62 .426 .774

Serum protein electrophoresis (%)

  Alb 48.4 ± 7 47.8 ± 6.3 51.4 ± 5.7 51.7 ± 6 .586 .353

  α1 6.6 ± 1.8 6.7 ± 1.5 6 ± 2 5.8 ± 2.3 .196 .679

  α2 15 ± 3 14.6 ± 3 13.1 ± 4.9 13 ± 5 .117 .887

  β1 5.3 ± 0.8 5.4 ± 0.7 6.2 ± 0.8 5.9 ± 0.7 .266 .080

  β2 6.2 ± 1 6.2 ± 0.9 6 ± 0.9 6.2 ± 0.8 .334 .453

  γ 18.5 ± 4.3 19.2 ± 3.9 17.3 ± 3.8 17.3 ± 3.8 .249 .492

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyltransferase; PDGV, paclitaxel, docetaxel, gemcitabine, or 
vinorelbine.
P1 denotes difference before and after the treatment in the PDGV group. P2 denotes difference before and after the treatment in the other treatment group.
aPatients who have been administered any of the paclitaxel, docetaxel, gemcitabine, and vinorelbine.
bX ± SD: mean ± standard deviation. Med (IQR): median ± interquartile range.
cPatients who have been administered chemotherapy drugs other than paclitaxel, docetaxel, gemcitabine, and vinorelbine.
dP-value < .05 was accepted as statistically significant.
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other treatment arm (P = .006). We could not find any relation 
between the prognosis and levels of IL-11 in both groups in 
8 months. This result in our study is thought to be due to the 
short follow-up period and the low number of cases. As with 

other cytokines, there was also no correlation between serum 
IL-11 levels and the symptoms of the patients. Maybe the rea-
son was that 15 of 44 patients (34% of all patients) received 
adjuvant chemotherapy in our patient group, while the recent 

Table 3.  Clinical measurements and symptoms before and after the chemotherapy treatment.

The PDGV 
Treatment groupa (n = 21) 
X ± SDb

The other 
Treatment groupc (n = 23) 
X ± SD

P1 P2

  Baseline First day Baseline First day

Body weight (kg) 68.4 ± 11.2 69.1 ± 11.4 70.6 ± 11.6 71.2 ± 12 .000d .028d

Leg circumference (cm)

  Right 24 ± 3.3 24.5 ± 3.6 24.7 ± 1.8 25.2 ± 1.9 .125 .054

  Left 24 ± 3.2 24.3 ± 3.5 24.5 ± 1.7 24.8 ± 1.8 .079 .038d

Blood pressure (mmHg)

 S ystolic 109 ± 11 116 ± 14 121 ± 15 120 ± 16 .025d .928

  Diastolic 69 ± 8 71 ± 9 75 ± 9 75 ± 9 .331 1.00

Pulse (beat/min) 79 ± 13 80 ± 9 75 ± 9 75 ± 9 .519 .745

Weakness — 1 — 1 — —

Shortness of breath — 4 — 4 — —

Cough — 3 — 4 — —

Hoarseness — 2 — 1 — —

Skin rash — 2 — 1 — —

Muscle and joint pain — 1 — 1 — —

Abbreviation: PDGV, paclitaxel, docetaxel, gemcitabine, or vinorelbine.
P1 denotes difference before and after the treatment in the PDGV group. P2 denotes difference before and after the treatment in the other treatment group.
No one had the fever, voice misery, and rash-itch on the skin before and after receiving the chemotherapy.
aPatients who have been administered any of the paclitaxel, docetaxel, gemcitabine, vinorelbine.
bX ± SD: mean ± standard deviation.
cPatients who have been administered chemotherapy drugs other than paclitaxel, docetaxel, gemcitabine, and vinorelbine.
dP-value < .05 was accepted as statistically significant.

Table 4.  Cytokine levels on the baseline and the first day following chemotherapy.

The PDGV 
Treatment groupa (n = 21) 
X ± SD or Med (IQR)b

The other 
Treatment groupc (n = 23) 
X ± SD or Med (IQR)b

P1 P2

  Baseline First Day Baseline First day

VEGF (pg/mL) 310 ± 185 309 ± 207 149 ± 146 146 ± 155 .968 .896

TNF (pg/mL) 14.3 (11.3-28.0) 20.5 (11.0-31.3) 19 ± 10 21 ± 11 .741 .421

IL-2 (pg/mL) 1.3 (0.1-27.6) 0.1 (0.1-13.6) 30 ± 46 25 ± 50 .422 .720

IL-11 (pg/mL) 26.8 (4.5-120.2) 45.6 (11.2-103.9) 68.1 (7.2-219.7) 24.2 (5.3-76.5) .821 .006d

Abbreviations: IL, Interleukin; PDGV, paclitaxel, docetaxel, gemcitabine, or vinorelbine; TNF, tumor necrosis factor; VEGF, vascular endothelial growth factor.
P1 denotes difference before and after the treatment in the PDGV group. P2 denotes difference before and after the treatment in the other treatment group.
aPatients who have been administered any of the paclitaxel, docetaxel, gemcitabine, and vinorelbine.
bX ± SD: Mean ± standard deviation. Med (IQR): median ± interquartile range.
cPatients who have been administered chemotherapy drugs other than paclitaxel, docetaxel, gemcitabine, and vinorelbine.
dP-value < .05 was accepted as statistically significant.
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studies have stated that serum cytokine levels correlate with 
tumor burden.22-29 Since the number of patients was low, and 
34% of all patients received adjuvant chemotherapy, it could 
not be detected any significant difference in serum IL-2, TNF, 
VEGF levels, and accordingly the symptoms.

No relationship between the serum cytokine levels and the 
symptoms and signs after the chemotherapy treatments arose 
from the short serum half-lives of cytokines.4,30,31 Therefore, 
we could not catch the peak of serum cytokines levels at the 
24th hour of the treatment. We observed “shortness of breath 
that develops after 12 h of chemotherapy and lasts for about 
half an hour” in three patients who received vinorelbine in the 
PDGV group. That can be explained by the short serum half-
lives of these cytokines. In this respect, for an objective assess-
ment, the serum cytokine levels in those patients may need to 
be assessed with serum samples taken every 15 min after treat-
ment. It is clear that the application of this working order 
would not be suitable for a clinical trial on humans.

There was also no correlation between changes in serum 
cytokine levels, symptoms and signs, and response to the chem-
otherapy treatment protocols in our study. This result can be 
dependent on three parameters: the heterogeneous patient 
group for the cancer types, the malign cell burdens, and the 
heterogeneous treatment protocols. When it was looked at the 
previous studies, if a study group was composed of heterogene-
ously patient groups in terms of these parameters, it was 
reported that there is no relationship between the changes in 
serum cytokine levels and these parameters, and vice versa.32,33 
It is seen that the low number of patients was in our study, as 
well as the heterogeneous patient group for cancer type and 
treatment protocols. The fairly high standard deviation values 
of serum VEGF, TNF-α, IL-2, and IL-11 were the most 
important indicator that patient heterogeneity greatly influ-
enced the results of our study. The reason for the heterogeneity 
of our patient group was that all patients were chosen randomly 
at the outpatient and inpatient clinics.

VEGF level in circulation is consisted of VEGF released 
from tumor tissue, as well as VEGF released from platelets or 
leukocytes during normal blood clotting. One of the important 
points to note is that the majority of the previous studies evalu-
ated the VEGF levels in frozen tumor tissue, tumor cytosol, or 
paraffin embedded tumor tissues34-37 not in the serum samples. 
As can be expected, VEGF level is the higher in the hypoxic 
tumor tissue and its neighboring tissues than the serum. 
However, we measured the VEGF levels in serum samples in 
our study. If a study in which VEGF level was measured in 
serum sample, similar to our study, the increased in circulating 
VEGF levels was particularly associated with large tumor bur-
den and metastatic disease.23,28,29,38 All of the breast cancer 
patients in our study received adjuvant chemotherapy (VEGF-
releasing tumor tissue is theoretically absent). Therefore, it was 
not surprising that our patients serum VEGF levels were lower 
than the similar previous studies.23,28,29,34-38 There was also no 

significant changes in serum VEGF levels before and 24 h after 
the chemotherapy treatment.

When it is looked at the previous publications about the 
levels of complement and immunoglobulin in cancer patients, 
the pre-chemotherapy treatment period has been evaluated to 
find out whether there is a relation between these marker levels 
and the prognosis. One of the exception of these previous stud-
ies, Tsavaris et al19 evaluated levels of complement and immu-
noglobulin in 100 colorectal cancer patients at pre and post 
period of the receiving chemotherapy treatment. They detected 
increasing IgG and IgM levels before the chemotherapy treat-
ment was correlated with prolonged life-span.19 In our study, 
we evaluated the differences in Ig and complement levels 
before and 24 h after the first cycle of the first chemotherapy 
treatment. In our study, there was no difference between immu-
noglobulin and complement levels in pre-chemotherapy and 
post-chemotherapy treatment periods, either in the lung can-
cer group or in the other group which includes the patients 
with breast cancer. In addition, there was no correlation 
between Ig and complement levels and prognosis. The patient 
group who had adjuvant chemotherapy treatment (who had no 
tumor tissue is theoretically) was not considered responsible for 
this result, because 29 patients (65.9%) who had neoadjuvant 
treatment had also the same result.

Previous studies have shown that there is a triad becoming 
of hypotension, hemoconcentration, and serum hypoalbumine-
mia in the systemic capillary leak syndrome.4 We did not detect 
any systemic capillary leak syndrome case in our patient group. 
After the treatment, we identified some symptoms and signs 
only. However, we hypothesized that the pathophysiology of 
the symptoms and signs (generalized edema, hypotension, 
shortness of breath, fatigue, widespread muscle and joint pain, 
numbness, and skin rash) can have similar pathophysiology of 
this syndrome. We look at this aspect, the differences between 
the results of our study and the previous studies may arose the 
characteristics of the patient groups (cancer type, treatment 
protocols, and the tumor burden).4-6 In our study, the systolic 
blood pressure was increased (P = .032) after taking the treat-
ment in PDGV group while the diastolic blood pressure was 
not changed (P = .286) in the same group. The albumin level, 
and serum and urine osmolarity were not changed before and 
after the treatment in both groups.

In the present study, we could not determined any correla-
tion between the serum cytokine levels, symptoms and signs, 
chemotherapy response, and chemotherapeutic drugs which is 
thought to be responsible for capillary leak follow-up the 
chemotherapy treatment. We also did not detect any systemic 
capillary leak syndrome because the syndrome is appeared very 
rare and our case number was low. We did not detect any sig-
nificant change of the serum IL-2, TNF, and VEGF levels 
before and after the treatment. The result could be dependent 
on the small sample size and the short half-life of cytokine. We 
collected the serum samples before and 24 h after the 
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chemotherapy treatment, so we could not catch the peak-time 
of these cytokines.

Conclusions
The topic is a current topic between the clinicians. These 
symptoms and life-threatening syndrome is a sudden and 
unexplained leakage of plasma into the tissues. It can appear in 
patients who have heart disease, lung disease, kidney disease, 
and hypothyroidism. It can appear in patients who take a 
chemotherapy treatment, too. If a chemotherapy treatment 
contains paclitaxel, docetaxel, gemcitabine, or vinorelbine, 
these symptoms and signs can occur more often than the 
chemotherapy treatment not containing these drugs, but the 
pathophysiology is still not clear. In this study, there was no 
association between edema, dyspnea, cough, flu-like symptoms, 
and signs suggesting the cytokine effect associated with the 
chemotherapy drugs administered. According to the group 
receiving PDGV treatment, there was a significant decrease in 
IL-11 levels (P = .006) in the other treatment group, but no 
correlation was found between the drugs applied and the men-
tioned symptoms, the chemotherapeutic response, the level of 
serum TNF, IL-2, L-11, and VEGF. The result could be 
dependent on the small sample size and the short half-life of 
cytokine. However, this study can raise awareness about this 
topic, and it can lead to larger and well-planned studies.
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