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ABSTRACT

Introduction: In our study, we aimed to evaluate retrospectively the role of C-reactive protein/albumin rate (CAR) in determining prognosis of patients
diagnosed with SCLC and the relationship with the diameter and SUVmax value of primer mass in positron emission tomography/computed tomography.
Material and Method: A total of 70 patients diagnosed with SCLC between January 2008 and December 2015 in this study. Informations of patients were
recorded. Hemogram at the time of first diagnosis, biochemistry values, diameter of the primary mass in PET-CT, SUVmax values, cancer stage, survival times
were recorded. NLR: neutrophil lymphocyte, CAR: C-reactive protein/albumin ratios were calculated.

Results: The mean age of the patients was 57.6+7.5. While 59 (84.3%) patients were dead, 11 (15.7%) patients were still alive. The median follow-up time of
the patients was 13. 7 (8.1-30.1) month. The mean life span was found to be 21 month in patients with CAR<0.3, and it was found to be 10 month in patients
with CAR>0.3 (p=0.007). Median lifespan was 23 month in patients with LDH<187 and it was 10 month in patients with>187 (p=0.048). Median life span was
found as 19 month in patients with NLR<3 and it was found to be 10 month in patients with NLR>3. The result was evaluated as close to statistical significance
(p=0.073).

Conclusion: We detected that male gender, the stage of disease, the increase of SUVmax value of primary mass and increased CAR, NLR and LDH levels were
found to be poor prognostic criterias in SCLC patients. We consider that CAR, NLR and LDH levels can be used for forecasting of mortality at the beginning
of the diagnoses of SCLC.
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0z
Giris: Kugiik hiicreli akciger kanseri (KHAK) tiim akciger kanser tiirlerinin %15’ini olusturur. Calismamizda KHAK tanisi konulan hastalarda retrospektif

olarak ilk tani aninda bakilan C-reaktif protein/albiimin (CAR)’in prognoz tayinindeki yeri ile primer kitlenin PET-BT'deki ¢ap1 ve SUVmax degeri ile
iliskisinin degerlendirilmesini amagladik.

Gereg ve Yontem: Caliymamizda hastanemiz 8. kliniginde Ocak 2008-Aralik 2015 tarihleri arasinda KHAK tanis1 konulan70 hasta dahil edildi. Hastalara ait
bilgiler hasta dosyalari ve hastane bilgi sisteminden retrospektif olarak elde edildi. ik tan1 aninda bakilan hemogram, biyokimya degerleri, PET-BT'deki primer
kitlenin gap1, SUVmax degerleri, kanser evresi, sagkalim siireleri kayitedildi. NLR: notrofil/lenfosit, CAR: C-reaktif protein/albiimin oranlar: hesapland.

Bulgular: Hastalarin ortalama yas1 57,6+7,5 olarak hesaplandi. 59 (%84,3) hasta exitus iken, 11 (%15,7) hasta halen sag idi. Hastalarin median izlem stiresi
13,7 (8,1-30,1) ay idi. CAR<0,3 olanlarda ortalama yasam siiresi 21 ay iken; >0,3 olanlar da 10 ay olarak bulundu (p=0,007). LDH<187 olanlarda median 6miir
23 ay; 2187 olanlarda ise 10 ay olarak bulunmustur (p=0,048). NLR<3 olanlarda median yasam siiresi 19 ay; >3 olanlarda 10 ay olarak bulunmustur. Sonug
istatistiksel olarak anlamlilik sinirina yakin olarak degerlendirilmistir (p=0,073).

Sonug: Erkek cinsiyet, hastaligin evresi ve primer kitlenin SUVmax degerindeki artis, artmig CAR, artmig NLR ve artmis LDH KHAK’1 hastalarda kotii
prognoz kriteleri olarak saptadik. CAR, NLR ve LDH diizeylerinin tan1 anindaki mortaliteyi 6ngormede kullanilabileceklerini diisinmekteyiz.

Anahtar kelimeler: Kiigiik hiicreli akciger kanseri, c-reaktif protein, albiimin, mortalite
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INTRODUCTION

Lung cancer is an increasingly common type of cancer
worldwide. It is the most diagnosed cancer type and it is
the most frequent cancer type in terms of cancer-related
deaths. Five year survival rate is low, despite all the
treatment options in lung cancer. Small cell lung cancer
(SCLC) accounts for 15% of all lung cancer types. Complete
blood count and biochemical tests are commonly used
in the routine. The number of white cells, neutrophil
and lymphocyte and the ratio of neutrophil/lymphocyte
(NLR), hypoalbuminemia and C-reactive protein (CRP)
are systemic inflammatory markers (1).

CRP is a positive acute phase reactant while albumin is
a negative acute phase reactant. Acute phase proteins
are also helpful in diagnosing malignant diseases and in
determining the prognosis. The mortality is higher in
elderly patients with high positive acute phase proteins or
with low albumin value that is the one of the negative acute
phase proteins (2,3).

The ratio of CRP/alb (CAR) was found to be associated
with prognosis in many types of cancer, and also it was
detected that it is independent risk factor in predicting
the progression of patients with lung cancer (4). Positron
emission tomography/computed tomography (PET-CT) is
used to assess staging and the treatment response in patients
diagnosed with malignancy. There are some studies that
show the maximum standard uptake value (SUVmax) of
the primary tumor is an independent prognostic factor.

Tumor size is also accepted to be a prognostic factor in
non-small cell lung cancer (NSCLC) (5). It was shown that
as tumor size increases, the value of SUVmax increases
too (6-8). In one study, it was found that there was a
positive correlation between tumor size and SUVmax
(8). In our study it was aimed retrospectively to evaluate
the relationship between the role of CAR detected at
the beginning, in determining the prognosis of patients
diagnosed with SCLC and the diameter and SUVmax
value of primary mass in PET-CT.

MATERIAL AND METHOD

This study was approved by the university/local human
research ethics committee and all procedures performed in
studies involving human participants were in accordance
with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards. Approval of our study was received by applying
to medical specialty training board of Ataturk Chest
Diseases and Thoracic Surgery Education and Research
Hospital, Chest Diseases with the date of 12.07.2018 and
number of 604.
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In our study 70 patients diagnosed with SCLC between
January 2008 and December 2015 in 8th clinic of
our hospital were included. The datas of the patients
were obtained retrospectively from patient files. The
hemogram and biochemistry values that detected at the
time of initial diagnosis, the diameter and SUVmax value
of primer mass in PET-CT used for staging. The stage
of cancer, the performance status and smoking histories
of patients, BMI and survival times were recorded. The
patients with comorbid disease and with infectious
disease were excluded from the study. Tumor size, taken
into consideration the largest tumor diameter in the CT
section, was determined in millimeters (mm). The clinical
stage was classified on the basis of the American Joint
Committee on Cancer 7th edition.

The following formulas were used:

o BMI: weight/height squared

« NLR: absolute neutrophyl count/absolute lymphocyte
count

o CAR: CRP/albumine

PET-CT

A whole body scan was applied with a Siemens Biography
6 HI-REZ PET/CT scanner (Siemens Medical Solutions,
Knoxville, Tennessee) to patients after at least 6 hours
fast-and with blood glucose level k 180 mg/dL. The
images of 6-8 bed positions from the base of the skull to
high-thigh were obtained an hour after the intravenous
bolus injection of fluorodeoxyglucose (FDG) at a dosage
ranging from 370 to 555 MBq (10-15mCi). The patients
were positioned with the arms above the head. A whole-
body PET study followed an enhanced whole-body CT
study and was used for attenuation correction.

Statistical Analyses

Statistical analyses were performed using the SPSS 22. The
variables were investigated using histogram, probability
plots and analytical methods (Kolmogorov-Smirnov/
Shapiro-WilK’s test) t1 determine whether or not they are
normally distributed. Descriptive analyses were presented
using means and standard deviations for normally
distributed and medians and interquartile range (IQR)
fort he non-normally distributed and ordinal variables.
The univariant analyses to identify variables of patient
outcomes was investigated using chi-square, Fisher exact,
Student’s t and Mann-Whitney U test, where appropiate.
For multivariant analyses, the possible factors identified
with univariate analyses were further entered into logistic
regression analysis to determine independent predictors
of mortality. ROC (Receiver Operating Characteristics)
curve analysis were used to determine cut-oft value
of LDH, CAR and NLR. The Kaplan-Meier survival
estimates were calculated. A separate log rank test was
used to identify the independent effect of LDH, CAR and
NLR values on survival. A p-value of less than 0.05 was
considered to show a statistically significant result.
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RESULTS

In this study, we retrospectively analyzed the prognostic
power of CRP/AIb ratio in 70 eligible patients with
SCLC. Men were 90% (N:63) of those participating in
the study. The mean age of the patients was 57.6+7.5. The
number of the exitus patients was 59 (84.3%), while 11
patients (15.7%) were still alive. The median monitoring
time of the patients was 13.7 (8.1-30.1) month.

The average smoking history of patients was 40 packets/
years. 27 patients were staged as. The number of limited
stage patients with SCLC was 27 and 43 patients were
staged as extensive stage SCLC. The mean diameter
of mass was calculated as 6.68+2.8 cm. The median
SUVmax value of the primary mass was 13.43 (13.49-
18.18).

The comparison of the general characteristics of limited
stage and extensive stage patients with SCLC was shown
in Table 1. There was a statistically significant difference
in terms of the mean LDH levels and the monitoring
times between two groups.

Table 1. The comparison of the general characteristics of patients

with limited and extensive stage SCLC

Limited stage Extensive stage P
Cigarette Pc-Year 40 (35-50) 40 (30-56) 0.942
SUVmax 13.44 (10.10-16.85) 13.43(11.1-19.24) 0.567
RDW 14.1 (13.5-14.9) 13.9 (13.4-14.8) 0.763
PLT 289 (242-368) 294 (225-356) 0.484
CRP 1.32 (0.6-5.5) 2.78 (1.1-6.2) 0.319
CAR 0.34 (0.17-1.54) 0.92 (0.27-1.81) 0.275
NLR 2.88 (2.13-4.38) 3.30 (2.41-4.50) 0.175
LDH 187 (168-242) 215 (180-427) 0.026
?ﬁg‘;‘aﬁgﬁth) 23.7(10.1-37.25)  10.6 (6.2-21.15)  0.009
CAR: CRP/albiimine ratio, RDW: Red cell distribution width, PLT:platelet, NLR:
neutrophyl count/lymphocyte count ratio, LDH: Lactate dehydrogenase,
CRP: C-reactive protein

According to the ROC curve analysis, the cut-off value of
CAR was 0.3, the cut-off value of NLR was 3, and also the
cut-off value of LDH was 187.

The average life span was 21 months in patients with
CAR<0.3, while it was 10 months in patients with
CAR2>0.3. The survival distinction was statistically
significant (p=0.007) (Figure 1). It was found that the
median life-span was 23 months in the patients with
LDH<187 and it was 10 month in the patients with
LDH>187 (p=0.048) (Figure 2).

Median life span was found to be 19 months in patients
with NLR<3, it was found to be 10 months in patients
with NLR>3 years. The result was evaluated as close to
statistical significance (p=0.073) (Figure 3).
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Figure 1. The relationship between the CAR and the survival
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Figure 2. The relationship between the LDH and the survival
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Figure 3. The relationship between the NLR and the survival

Hemogram parameters of both groups were compared
and no significant difference was detected. Tumor
diameter and SUVmax values were also found to be
similar.
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The age, the gender and the mortality rates of the patients,
the diameter and the SUVmax values of primary mass
were compared according to the cut-off value of CAR.
They are shown in Table 2. No statistical difference was
found. The mortality rate was found to be low in patients
with CAR<0.3 (p=0.008).

Table 2. The comparison of the properties of SCLC patients

according to the high and low CAR values

CAR<0.3 CAR>0.3 P

Gender (male %) 88.0% 91.1% 0.487
Age (mean+SD) 59.8+7.05 56.47+7.62 0.076
gg‘;l(e;f;;fg{)‘?ary 7.18+3.21 6.40+2.64 0278
E)glr;‘ifxl"r]lzlsl;e of 13.53 13.0 0.695
(Median [IQR 25-75]) [11.66-17.52] [10.00-18.97]

Stage (limited stage %) 52.0% 31.1% 0.07
Mortality % 68% 93.3% 0.008
CAR: CRP/alb ratio

It was determined that the age, the gender, the stage of
disease, the diameter and the SUVmax value of primary
mass, the NLR, the CAR and the LDH values didn’t affect
independently mortality but it was detected that the
male gender, the stage, the SUVmax value of the primary
mass and the NLR values were close to the statistical
significance limit according to the results of logistic
regression analysis conducted with the aim of examining
the risk factors for mortality in SCLC (Table 3).

Table 3. The risk factors affecting mortality in patients with SCLC

according to logistic regression analysis

Risk factor RR (%95 Cl) P
Age 0.96 (0.836-1.10) 0.587
Gender (male/female) 18.6 (0.93-372.47) 0.055
Stage (limited/extensive) 0.2 (0.06-1.04) 0.057
The diameter of primary mass 1.30 (0.84-2.02) 0.230
SUVmax 0.90 (0.814-1.07) 0.066
NLR 0.57 (0.32-1.00) 0.052
CAR 1.60 (0.81-3,14) 0.160
LDH 1.00 (0.99-1.00) 0.920
CAR: CRP/albumine ratio, NLR: neutrophyl count/lymphocyte count ratio, LDH:
Lactate dehydrogenase

DISCUSSION

It is known that elevated LDH levels correlate with
inflammation and tumor necrosis and therefore it reflects
tumor activity. It is well known that high LDH level is
a prognostic factor and detected in many malignancies,
especially lymphoma, small cell lung carcinoma and
germ cell tumors. Some studies have also shown that
high serum LDH level is a poor prognostic factor in
patients with NSCLC too (9,10). LDH is a prognostic and
potential pro tumor factor in patients with lung cancer.
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In patients with SCLC, a poor correlation was detected
between increased LDH levels and survival and it has
been recommended that serum LDH levels and other
prognostic factors to be evaluated together (11).

LDH is a biochemical parameter especially high in
patients with extensive stage SCLC. Increased LDH levels
are associated with short median survival in patients
with both limited and extensive stage SCLC. Patients
with normal LDH levels have better prognosis than
patients with increased LDH levels. The 1-year mortality
was determined as 33.1% in cases with normal LDH level
and as 60.2% in cases with increased LDH levels. It was
found that LDH levels at the beginning of diagnosis were
associated with prognosis in patients with SCLC (12). In
our study median life span was detected as 23 months
in patients with low LDH level and it was detected as 10
month in patients with high LDH level. The LDH levels
were found to be lower in patients with limited stage
SCLC compared to the patients with extensive stage
SCLC (187-215 in order). Analysis of LDH subgroups
may provide clearer datas in terms of prognose. Albumin
can reflect the nutritional status of patients with cancers
and malnutrition is correlated with worse survival (13).
It has been shown in several studies that the albumin level
detected low at the beginning of the diagnose in patients
with cancers is a prognostic factor and it is related to the
short duration of survival (14). In our study, the level
of albumin was found higher in patients with limited
stage than in patients with extensive stage. There was no
statistically significant difference. This result may be due
to the fact that the numbers of patients were not equal in
the two groups.

Systemic inflammation is also linked to poor outcome in
cancer patients. CRP is a sensitive and reliable prognostic
marker for systemic inflammation that is also convenient
for testing with standardized parameters established
in clinical laboratories. In a study of 592 lung cancer
patients and 670 control subjects, pre-diagnostic elevated
CRP was found to be associated with an increased risk
of lung cancer development (15). Previous studies have
reported that elevated CRP level can affect the growth
and progression of cancer. Hong et al. (16) observed
that high CRP level is associated with poor prognosis of
patients with SCLC. CRP levels were determined lower
in patients with limited stage compared to patients with
extensive stage. CRP and albumin ratio, a new index,
may have prognostic value in inflammation and better
predict overall survival of patients with cancer. The CAR
is a readily available biomarker. Recently, the effect of
CAR on prognosis in the various tumors has been shown
in many studies. It is an independent prognostic factor.
CAR has been found to be a poor prognostic factor in
pancreatic cancer, nasopharyngeal cancer, colorectal
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cancer and esophageal cancer (4). In another study, it was
detected that CAR was associated with progression and
mortality in operable NSCLC and SCLC (4). In this study,
a 0.3 cut off value for CAR was used for predicting overall
survival in SCLC. The mean life span was 21 month in
patients with CAR<0.3, and 10 month in patients with
CAR>0.3. The mortality rate was found to be high in
patients with CAR>0.3. In accordance with the literature,
we found that CAR is a prognostic factor in determining
mortality in SCLC.

Itis thought that PET/CT frequently used in diagnosis and
staging of cancer, is a noninvasive method for determining
the prognosis of the tumor. In a retrospective study, the
average of SUVmax value of primary tumors was 11.1
and it was determined that there wasn’t significantly
difference between the below and above of this value in
terms of survival (17). When the relation between the
increase of SUVmax value and mortality was evaluated
in the logistic regression analysis performed in our study,
it was found to be close to the statistical significance
limit. There are some studies having showed that the
SUVmax value increases as the tumor size increases
(8). In the study of Brown et al. (18) all histological
subtypes of lung cancer were evaluated together and
it was determined that the increase of SUVmax and
tumor size was in positively correlation but when it was
evaluated according to the histological subgroups there
was a correlation between tumor size and SUVmax value
in patients with adenocarcinoma while there was no
significant correlation between tumor size and SUVmax
value in patients with epidermoid carcinoma and large
cell carcinoma. There are also some studies having
showed that there is no correlation between tumor size
and SUVmax value (19). In our study, we haven't found
any relation between tumor size and SUVmax with
survival. Leukocyte, neutrophil and lymphocyte count
and neutrophil to lymphocyte ratio (NLR) are markers of
systemic inflammation that are known to play main roles
in cell-mediated destruction of cancer cells (20). NLR is
an inexpensive, reproducible and widely available blood
test. However elevated peripheral NLR before treatment
was an independent prognostic factor of poor progressive
free survival and overall survival in SCLC patients (21).
In a study conducted in patients with lung cancer and
with NLR<3, median survival time (31.08 month) was
significantly longer than that of those with NLR>3 (18
month) (22). In SCLC patients, no relationship could
be found between NLR and median survival time
(22). In our present study, the median life span was 19
month in patients with NLR<3, and it was 10 month
in patients with NLR>3. The result was evaluated to be
close to the significance limit. More meaningful results
will be obtained by increasing the number of patients.
SCLC is a type of lung cancer that spreads rapidly and

has an aggressive course. However it responds to the
chemotherapy and radiotherapy well. In extensive stage,
the survival rate without treatment is very low. The
average life expectancy is longer in those patients with
limited stage disease under treatment. Male gender
is more prevalent, while female patients have a better
prognosis than male patients (23). In our study, it was
determined that male gender, stage of disease, SUVmax
value of primary mass and NLR affect the prognosis
and it is close to the statistical significance limit made
by logistic regression analysis with the aim of examining
the risk factors for mortality in SCLC. We think that
to increase the number of patients will lead to more
meaningful results.

CONCLUSION

Asaresult, we found that male gender, increased SUVmax
value of mass, increased CAR, increased NLR, and
increased LDH are poor prognostic criterias in patients
with SCLC. We believe that CAR, NLR and LDH levels
can be used for prediction of mortality at the diagnostic
moment.
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