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Initial Anthropometric Values and
Nutritional Status is Related to Survival

in Advanced Non-Small Cell Lung Cancer

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Lung can cer is usu ally pre ce ded by ano re xi a, fre qu ently le a ding to we -
ight loss and cac he xi a. Ant hro po met ric me a su re ments are used to eva lu a te nut ri ti o nal sta tes. In
this study, it was ai med to re ve al the prog nos tic va lu es of ant hro po met ric me a su re ments and bi -
oc he mi cal pa ra me ters in ad van ced non-small cell lung car ci no mas (NSCLC). MMaatteerriiaall  aanndd  MMeett  --
hhooddss:: Pa ti ents his to pat ho lo gi cally di ag no sed as ad van ced sta ge NSCLC bet we en De cem ber 2004
and Ju ne 2006 we re inc lu ded in the study. Pa ti ents who had un der go ne sur gi cal re sec ti on we -
re exc lu ded. Fo ur ant hro po met ric, thre e bi oc he mi cal me a su re ments and the nut ri ti o nal in dex
of pa ti ents we re re cor ded be fo re any tre at ment. RRee  ssuullttss:: A to tal of 69 ma le pa ti ents, with a me -
an age of 58.8 ye ars, were fol lo wed for 12.98 months on ave ra ge. Forty-ni ne (71%) pa ti ents we -
re at sta ge II IB, whe re as 20 (29%) pa ti ents we re at sta ge IV. The me an sur vi val pe ri od was 12.0
months. Low le vels of se rum al bu min (p< 0.001) and pre al bu min (p= 0.002), body mass in dex (p=
0.000), skin thick ness of tri ceps (p< 0.001), and up per arm cir cum fe ren ce (p< 0.001), as well as
high le vels of nut ri ti o nal in dex (p< 0.001) we re de ter mi ned as po or prog nos tic fac tors. The re was
no re la ti on bet we en se rum trans fer rin and sur vi val (p= 0.229). CCoonncc  lluu  ssii  oonn::  Lo wer se rum al bu -
min, pre al bu min, body mass in dex, tri ceps skin thick ness, up per arm cir cum fe ren ce and hig her
nut ri ti o nal in dex may ref lect shor ter sur vi val in ad van ced NSCLC despite go od per for man ce
sta tus.

KKeeyy  WWoorrddss::  Lung ne op lasms; ant hro po metry; nut ri ti on as sess ment; al bu mins; 
pre al bu min; sur vi val; body mass in dex 

ÖÖZZEETT  AAmmaaçç::  Ano rek si ge nel lik le ak ci ğer kan se ri ta nı sı ön ce sin de gö rül mek te ve sık lık la ki lo kay -
bı na ve ka şek si ye ne den ol mak ta dır. An tro po met rik öl çüm ler bes len me du ru mu nu de ğer len dir -
mek için kul la nıl mak ta dır. Bu ça lış ma da, an tro po met rik öl çüm le rin ve bi yo kim ya sal pa ra met re le rin
iler le miş kü çük hüc re li dı şı ak ci ğer kan ser li (KHDAK) has ta lar da ki prog nos tik de ğe ri ni or ta ya koy -
mak amaç lan mış tır. GGeerreeçç  vvee  YYöönntteemmlleerr::  Ça lış ma ya ara lık 2004 ve ha zi ran 2006 yıl la rı ara sın da
his to pa to lo jik ola rak ile ri ev re KHDAK ta nı sı ko nan has ta lar da hil edil miş tir. Cer ra hi re zek si yon ya -
pı lan has ta lar ça lış ma ya da hil edil me miş tir. Her han gi bir te da vi uy gu la ma dan ön ce, dört an tro po -
met rik, üç bi yo kim ya sal öl çüm ile bes len me en deks le ri ka yıt edil miş tir. BBuull  gguu  llaarr::  Or ta la ma yaş la rı
58.8 yıl olan top lam 69 er kek has ta, or ta la ma ola rak 12.98 ay ta kip edil di. Kırk do kuz (%71) has ta
ev re II IB, 20 has ta (%29) ise ev re IV idi. Or ta la ma sağ ka lım 12 ay dı. Se rum al bu min (p< 0.001) ve
pre al bu min (p= 0.002) dü ze yi nin dü şük ol ma sı, vü cut kit le in dek si (p= 0.000), tri ceps cilt ka lın lı ğı
(p< 0.001) ve üst kol çev re si (p< 0.001) ile yük sek bes len me en dek si kö tü prog nos tik fak tör ler ola -
rak be lir len di. Se rum trans fer rin ile sağ ka lım ara sın da iliş ki yok idi (p= 0.229). SSoo  nnuuçç  :: Se rum al bu -
min ve pre al bu mi nin dü şük ol ma sı, vü cut kit le en dek si, tri seps cilt ka lın lı ğı, üst kol çev re si ve
yük sek bes len me en dek si iler le miş KHDAK’ li has ta lar da per for mans du ru mu iyi gö rül se bi le da ha
kı sa sağ ka lı ma işa ret ede bi lir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ak ci ğer tü mör le ri; an tro po met ri; bes len me de ğer len dir me si; 
al bu min ler; pre al bu min; sağkalım; beden kit le in dek si  
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ung can cer is pre ce ded by ano re xi a which
fre qu ently le ads to we ight loss and so me ti -
mes cac he xi a. Ant hro po met ric me a su re -

ments - body we ight (BW), per cent ide al we ight
(PIW), body mass in dex (BMI), tri ceps skin thick-
ness (TST), up per arm cir cum fe ren ce (UAC) and
bi oc he mi cal pa ra me ters are used to eva lu a te the
nut ri ti o nal sta te.1-5

Body mass index (BMI) [(we ight (kg)/squ a re
me ter he ight (m2)] be low 15 in di ca tes se ve re nut -
ri ti o nal di sor der, whe re as 15-19 in di ca te low we -
ight, 20-25 in di ca tes nor mal we ight, 26-30 in di ca tes
gra de-1 obe sity, 31-40 in di ca tes gra de-2 obe sity and
the va lu es over 41 in di ca tes gra de-3 obe sity.5

Tri ceps skin thick ness and sub cu ta ne o us adi-
po se tis su e thick ness are in dices for body fat sto re,
and me a su re ments be low 10 mi li me ter (mm) in
men and 13 mm in wo men in di ca te mal nut ri ti on.
Up per arm cir cum fe ren ce is a me a su re ment for
both mus cu lar and adi po se tis su e and it eva lu a tes
mus cu lar tis su e and skin thick ness to get her. Le vels
be low 20 cm in men and 18 cm in wo men are con-
si de red pat ho lo gi cal.3-5

Se rum al bu min is used as an in di ca tor for vis-
ce ral pro te in dep le ti on and it dec re a ses in long
term mal nut ri ti on. Ha ving a half-li fe of ap pro xi -
ma tely 20 days, al bu min is a we ak in di ca tor for
early pro te in mal nut ri ti on. Le vels be low 2.1 g/dl
re ve al se ve re dep le ti on, whe re as 2.1-2.7 g/dl re ve -
als mo de ra te dep le ti on and 2.8-3.5 g/dl re ve als mild
dep le ti on.3-5

Se rum pre al bu min, with a half-li fe of two
days and be ing ra pidly synthe si zed and deg ra ded,
is a mo re sen si ti ve and re li ab le pa ra me ter in di ca -
ting mal nut ri ti on. The va lu e of 15-10 mg/dl in di -
ca tes mild, 10-5 mg/dl in di ca tes mo de ra te and
be low 5 mg/dl in di ca tes se ve re pro te in dep le ti -
on.3-5

Se rum trans fer rin, a be ta glo bu lin, ref lects the
acu te al te ra ti ons in vis ce ral pro te in mo re ra pidly
than se rum al bu min, sin ce it has a half-li fe of 8-10
days. Va lu es be low 212 mg/dl in di ca te pro te in de-
fi ci ency. Se rum trans fer rin le vels (me a su red by ra-
di al im mu no dif fu si on met hod) bet we en 150-200
mg/dl in di ca te mild vis ce ral dep le ti on, 100-150

mg/dl in di ca tes mo de ra te vis ce ral dep le ti on, and
be low 100 mg/dl in di ca tes se ve re dep le ti on.3-5

The sta ge and the per for man ce sta tus are the
ma in prog nos tic fac tors in non-small cell lung can-
cer (NSCLC), whi le gen der, we ight loss, lac ta te de-
hy dro ge na se, al bu min, h e mog lo bin, throm bocy tes
and le u cocy te we re al so re por ted as prognostic fac-
tors. Be si des la bo ra tory pa ra me ters, so me simp le me -
a su re ments of ant hro po met ric struc tu re are tho ught
to ref lect the prog no sis in ad van ced NSCLC. The aim
of this study is to disp lay whet her the ini ti al va lu es
of se rum al bu min, pre al bu min, trans fer rin, ant hro -
po met ric me a su re ments and a ra rely stu di ed pa ra -
me ter, nut ri ti o nal in dex, co uld be used to get her to
es ti ma te sur vi val in NSCLC.

MA TE RI AL AND MET HODS
PA TI ENTS

Pa ti ents who we re his to pat ho lo gi cally di ag no sed
as NSCLC eit her in the  in pa ti ent or the out pa ti ent
cli nic of Iz mir Tra i ning and Re se arch Hos pi tal for
Tho ra cic Me di ci ne and Sur gery, Iz mir, Tur key, be-
t we en De cem ber 2004 and Ju ne 2006, with cli ni cal
sta ge II I-B or sta ge IV,6 go od per for man ce sta tus
(Eas tern Co o pe ra ti ve On co logy Gro up [ECOG] 0-
2) and wit ho ut any tre at ment (ne it her che mot he -
rapy nor ra di ot he rapy) we re inc lu ded in the
pre sent pros pec ti ve study. 

Pa ti ents we re re fer red to the ir che mot he rapy
and/or ra di ot he rapy (RT) tre at ments af ter the me -
a su re ments re qu i red for the study were performed.
The res pon se was eva lu a ted vi a com pu te ri zed to-
mog raphy (CT) of the tho rax in pa ti ents who had
be en tre a ted with two co ur ses of che mot he rapy.
The che mot he rapy do ses of stab le or in-reg res si on
pa ti ents we re comp le ted af ter 4 or 6 co ur ses. Pa ti -
ents who had un der go ne sur gi cal re sec ti on af ter
che mot he rapy and/or RT we re exc lu ded.

ME A SU RE MENTS

Fo ur ant hro po met ric me a su re ments we re per for med
on the pa ti ents: body we ight (kg), he ight (cm), TST
(cm) and UAC (cm). TST was me a su red vi a a ca li per
at the mid po int of the dis tan ce bet we en olec ra non
and ac ro mi on of the non-do mi nant arm for the de-
ter mi na ti on of the sub cu ta ne o us adi po se tis su e. UAC
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was me a su red at mid po int of the dis tan ce bet we en
olec ra non and ac ro mi on by a ta pe li ne.5 The va lu es
de fi ned by Na ti o nal He alth and Nut ri ti on Exa mi na -
ti on Sur vey we re used as the re fe ren ce.7 

BMI [we ight/he ight2] and PIW (for men) [50
kg + every inch abo ve 5 fe et ×1.9] we re cal cu la ted.8 

Age, gen der, per for man ce sta tus, his to logy,9

sta ge of tu mor,6 se rum al bu min, pre al bu min,
trans fer rin, lymphocy te le vels, drugs used for che -
mot he rapy, num ber of che mot he rapy co ur ses, ra-
di ot he rapy app li ca ti ons, sur vi val and li fe ti me da ta
we re re cor ded. 

The blo od samp les of the pa ti ents we re kept in
tu bes con ta i ning K3 ED TA for comp le te blo od co -
unt, and in tu bes con ta i ning no ad di ti ves for bi oc -
he mi cal pa ra me ters. The comp le te blo od co unt was
analy zed by au to ma ti zed Co ul ter Gen-S (Beck man
Co ul ter, USA) equ ip ment. In or der to per form al-
bu min, pre al bu min and trans fer ring me a su re -
ments, se rum samp les of pa ti ents we re se pa ra ted by
cen tri fu ging blo od samp les at 5000 rpm for three
mi nu tes. Trans fer rin and pre al bu min we re me a su -
red qu an ti ta ti vely vi a au to ma ti zed Ar ray 360 nep -
he lo metry (Beck man Co ul ter, USA) equ ip ment by
using ori gi nal kits of the sa me com pany. Al bu min
was me a su red by co lo ri met ric met hod vi a Oly mpus
AU2700 equ ip ment, by using ori gi nal kits of the sa -
me com pany. The me an va lu es we re ac cep ted as
18-45 mg/dl for pre al bu min, 212-360 mg/dl for
trans fer rin, and 3.5-5 g/dl for al bu min. 

The “gro up with mal nut ri ti o n” inc lu ded tho se
with a nut ri ti o nal in dex (NI) abo ve or equ al to 0.5,
and the “gro up wit ho ut mal nut ri ti o n” inc lu ded
tho se with a NI be low 0.5:10

NI= 20.68-(0.24 × ALB)-(19.21 × PALB)-(1.86
× TLC)-(0.04 × PIW)

ALB: Se rum al bu min con cen tra ti on (g/dl)

PALB: Se rum pre al bu min con cen tra ti on (g/dl)

TLC: To tal lymphocy te co unt (109 /L)

PIW: [(pre sent we ight/ ide al we ight) × 100)] 

STA TIS TI CAL ANALY SIS

SPSS-13 com pu ter soft wa re was used for sta tis ti cal
analy ses. Da ta we re analy zed by using Cox-reg res -

si on analy sis and Kap lan-Me i er sur vi val func ti on
analy sis. Kap lan-Me i er sur vi val func ti on analy sis,
Log Rank Test was used for the com pa ri son of the
gro ups. Dif fe ren ces we re as su med to be sig ni fi cant
when p< 0.05.

The study was ap pro ved by the et hics com mit-
te e. Iin for med con sents were obtained from all pa-
ti ents. 

RE SULTS
A to tal of 77 ino pe rab le pa ti ents with the sta ge of
eit her II IB or IV NSCLC and ECOG 0-2 we re inc -
lu ded in the study. A to tal of eight pa ti ents who
had un der go ne sur gi cal re sec ti on af ter in duc ti on
(che mot he rapy and/or RT) we re exc lu ded. The me -
an age of the re ma i ning 69 pa ti ents was 58.8 ± 9.1
(34-77) ye ars. All the par ti ci pants we re ma les.
Forty-ni ne (71%) pa ti ents we re at sta ge II IB, whe -
re as 20 (29%) pa ti ents we re at sta ge IV. The his to -
lo gic types are disp la yed in Tab le 1. 

Che mot he rapy was per for med in 61 (88.4%)
pa ti ents, ra di cal RT was per for med in 30 (43.5%),
and pal li a ti ve RT was per for med in 15 (21.7%) the
pa ti ents. The drugs used in che mot he rapy are pre-
sen ted in Tab les 2 and 3. Se rum pa ra me ters and an-
t hro po met ric me a su re ments of the pa ti ents are
shown in Tab le 4. 
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Histology n (%)

NSCLC 43 62.3

Squamous cell carcinoma 15 21.7

Adenocarcinoma 11 15.9

Total 69

TABLE 1: Histology in lung cancer patients.

NSCLC: non-small cell lung cancer.

Chemotherapy n (%)

Gemcitabine 26 42.6

Docetaxel 14 23

MIC 5 8.2

Paclitaxel 12 19.7

Vinorelbine 4 6.5

TABLE 2: Drugs used in chemotherapy combined 
with platin.

MIC: mitomycin, ifosphamide, cisplatin.



The me an fol low-up du ra ti on of the pa ti ents
was 12.98 months, with a me an sur vi val pe ri od of
12.0 ± 1.55 (1-36.5) months (Fi gu re 1). 

Ove rall sur vi val of the pa ti ents who se se rum
al bu min and pre al bu min le vels be low the thres h-
old we re fo und sig ni fi cantly shor ter (Kap lan-Me -
i er sur vi val func ti on analy sis Log Rank test, p<
0.001 and p= 0.002) (Fi gu res 2 and 3). Ho we ver,
the re was no cor re la ti on bet we en trans fer rin le -
vel and sur vi val (p= 0.229) (Fi gu re 4). The sur vi -
vals of pa ti ents with lo wer TST and UAC we re
sta tis ti cally shor ter (p< 0.001 and p< 0.001) (Fi g-
u res 5 and 6). Pa ti ents with a NI abo ve or equ al to
0.5, as well as the pa ti ents with a BMI be low 20,
we re fo und to ha ve a sig ni fi cantly shor ter sur vi -
val (p< 0.001 and p< 0.001) (Tab le 5) (Fi gu res 7
and 8). 

In Cox-reg res si on analy sis, the re we re po si ti -
ve cor re la ti ons bet we en sur vi val duaration and se -
rum al bu min le vels (p= 0.001), pre al bu min le vels
(p= 0.001) and BMI (p= 0.005). Ho we ver, a ne ga ti -
ve cor re la ti on was de ter mi ned bet we en sur vi val
duration and NI (p< 0.001). No net he less, no cor re -
la ti on was fo und bet we en sur vi val duration and se -
rum trans fer rin le vels (p= 0.262), TST (p= 0.424)
and UAC (p= 0.957).

DIS CUS SI ON
Lo wer se rum al bu min, pre al bu min, BMI, TST and
UAC, and high NI in pa ti ents with ad van ced
NSCLC are re la ted with short sur vi val.

The performance status, weight loss and stage
of disease in NSCLC patients were reported as the
most important prognostic factors, whereas serum
lactate dehydrogenase and albumin levels, as well
as sex, age, histological properties and biological
factors, were reported as potential prognostic fac-
tors.11 Mal nut ri ti on and we ight loss are fre qu ently
en co un te red at the ti me of di ag no sis in can cer pa-
ti ents and is as so ci a ted with ad van ced disease. Pa-
ti ent’s we ight is al so in suf fi ci ent to in di ca te the
nut ri ti o nal sta te and to ref lect the al te ra ti ons in
ca lo ry in ta ke du e to tre at ment or the di se a se.12 Pa-
ti ents with mal nut ri ti on ha ve a lon ger hos pi ta li -
za ti on pe ri od,13 a lo wer qu a lity of li fe,14 and lo wer
sur vi val pe ri od15 com pa red to well no u ris hed pa-
ti ents. The in ci den ce of mal nut ri ti on du ring ad-
van ced sta ges of lung can cer is 90%.16-18

In a study inc lu ding 5000 pa ti ents with ino -
pe rab le NSCLC, non-ana to mi cal fac tors such as
per for man ce sta tus of the pa ti ents, sta ge of the di -
se a se and we ight loss we re de ter mi ned as the most
re le vant prog nos tic fac tors,19 whi le in anot her
study inc lu ding 651 pa ti ents, pre sen ce of symp-
toms, per for man ce sta tus, we ight loss and age we -
re stres sed as the most im por tant prog nos tic
fac tors.20

La i and Perg eva lu a ted ant hro po met ric me a -
su re ments (we ight-he ight ra ti o, TST and UAC)
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Platin n (%)

Cisplatin 54 88,5

Carboplatin 7 11.5

Total 61

TABLE 3: Platins used in chemotherapy.

Parameter Min Max Mean Standard deviation

Age (years) 34 77 58.83 9.128

Albumin (gr/dl) 2.7 4.8 3.723 .4719

Prealbumin (mg/dl) 0 42 21.46 8.427

Transferrin (mg/dl) 103 370 216.33 51.786

Triceps skin thickness (cm) 0.6 3.2 1.439 .4790

Upper arm circumference  (cm) 17 31 24.57 3.787

Body mass index 15.0 29.5 21.993 3.5464

Nutritional index (-) 1.1356 8.6649 3.5862 2.5108

TABLE 4: Serum parameters and anthropometric measurements.
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FIGURE 1: General survival in patients with lung cancer. FIGURE 2: Survival according to serum albumin level. 

FIGURE 3: Survival according to serum prealbumin level. FIGURE 4: Survival according to serum transferrin level.

FIGURE 5: Survival according to triceps skin thickness. FIGURE 6: Survival according to upper arm circumference.



and bi oc he mi cal pa ra me ters (al bu min, trans fer rin,
to tal lymphocy te co unt and cre a ti nin-he ight in -
dex) in 150 newly di ag no sed pa ti ents with lung

car ci no ma.21 The ab nor ma lity per cent of nut ri ti o -
nal pa ra me ters was bet we en 15-31%, and at le ast
one ab nor mal pa ra me ter was ob ser ved in most
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Parameter n (%) Survial Period (months) p (OR) One Year Survival (%)

Albumin (gr/dl)

<3.5 23 (33.3) 5.0 0.000 17

≥3.5 46 (66.7) 15.0 (3 x 1017) 63

Prealbumin (mg/dl)

<18 25 (36.2) 7.0 0.002 24

≥18 44 (63.8) 14.5 (2.6 x 103) 59

Transferrin (mg/dl)

<212 36 (52.2) 10.0 0.229 41

≥212 33 (47.8) 14.5 (0.996) 54

Triceps skin thickness (mm)

≤ 5 mm 0 - -

>5≤7 mm 3 (4.3) 3.0 0.000 0

>7≤10 mm 12 (17.4) 3.0 (1.656) 83

>10 mm 54 (78.3) 14.5 57

Upper arm circumference (cm)

≤23 cm 25 5.0 12

>23≤26 cm 24 12.0 0.000 50

>26≤28 cm 10 17.5 (0.985) 70

>28 cm 10 36.5 87.5

Nutritional inde x  

<0.5 11 (15.9) 36.5 0.000 81.8

≥0.5 58 (84.1) 11.9 (4.6 x 106) 41

Body Mass Inde x 

<20 21 (30.4) 4.5 0.000 0

≥20 48 (69.6) 15.0 (1.4 x 103) 66

TABLE 5: The relation of serum parameters and anthropometric measurements with survival (multivariate analysis).

FIGURE 7: Survival according to nutritional index. FIGURE 8: Survival according to body mass index.



(59%) of the pa ti ents. As the num ber of ab nor mal
nut ri ti o nal pa ra me ters in cre a sed, the sur vi val pe-
ri od dec re a sed. Both ant hro po met ric and bi oc he -
mi cal nut ri ti o nal pa ra me ters we re re li ab le
in di ca tors in eva lu a ting the per for man ce sta tus
and sur vi val of the pa ti ents with lung car ci no ma.21

We as ses sed la bo ra tory and ant hro po met ric me a -
su re ments to get her to analy ze the ir ro les as prog-
nos tic fac tors. Lo wer se rum al bu min and
pre al bu min, lo wer BMI, TST and UAC, and hig -
her nut ri ti o nal in dex we re re la ted to po or sur vi -
val in ad van ced NSCLC.

When the seven nut ri ti o nal sta tus va ri ab les
(TST, UAC, hol ding po wer, he mog lo bin le vels, pro-
te in and al bu min) we re analy zed in 15 lung can cer
pa ti ents who we re tre a ted by cisp la tin, TST was de-
ter mi ned as the most sen si ti ve in di ca tor for the nu-
t ri ti o nal sta tus du ring the che mot he rapy. It was
re por ted that pe ri o di cal eva lu a ti on of nut ri ti o nal sta-
tus was be ne fi ci al du ring the che mot he rapy pro to -
col, and hand ling na u se a, vo mi ting and an xi ety as
well as pro tec ti on from in fec ti ons and con ti nu ing
ade qu a te nut ri ti on were equ ally im por tant.22 

In a study in which eight cli ni cal va ri ab les
(age, sex, per for man ce sta tus, type of tu mor cell,
cli ni cal sta ge, TNM fac tors), five ant hro po met ric
me a su re ments (we ight, he ight, TST, UAC, wrist
cir cum fe ren ce), and la bo ra tory tests (se rum to tal
pro te in, al bu min, trans fer rin, hap tog lo bin, cal ci -
um, cre a ti nin, phosp ho rus, iron) of 388 pa ti ents
with lung car ci no ma we re eva lu a ted, TST and UAC
we re fo und to be sig ni fi cantly cor re la ted with the
sur vi val duration, whe re as the cor re la ti on bet we en
wrist cir cum fe ren ce and sur vi val duration was not
sig ni fi cant. Se rum iron, al bu min, trans fer rin and
hap tog lo bin we re fo und to be strong in di ca tors of
sur vi val duration, and prog nos tic fac tors we re lis -
ted ac cor ding to the ir im por tan ce as sta ge of the di -
se a se, per for man ce sta tus, hap tog lo bin and al bu min
le vels.7

In the pre sent study, in re cently di ag no sed
high sta ge NSCLC pa ti ents, it was de ter mi ned that
the ove rall sur vi val of pa ti ents with lo wer TST,
UAC and BMI was shor ter com pa red to pa ti ents in

whom low va lu es we re not ob ser ved. Shor ter me -
an sur vi val pe ri od was al so de ter mi ned in pa ti ents
with a NI abo ve 0.5 when com pa red to the ones
with a NI be low 0.5. The re was no re la ti on bet we -
en se rum trans fer rin va lu e and sur vi val.

Se rum al bu min con cen tra ti on was fo und to be
re la ted to the prog no sis in 13 of 14 stu di es re gar -
ding NSCLC and small cell lung car ci no ma.7 No
cor re la ti on was fo und bet we en sur vi val pe ri od and
pre al bu min, eva lu a ted to get her with la bo ra tory
tests such as fer ri tin, C-re ac ti ve pro te in, be ta-2 mi-
c rog lo bu lin, in both uni va ri a te and mul ti va ri a te
analy ses.23

Many stu di es ha ve shown that pre al bu min
con cen tra ti on is a sen si ti ve and cost ef fec ti ve met -
hod in de tec ting the se ve rity of mal nut ri ti on in pa-
ti ents with eit her se ri o us or chro nic di se a ses, as
well as in can cer pa ti ents.24-26 In the lat ter, pre al -
bu min me a su re ment is a test that can disc lo se pro-
te in-energy mal nut ri ti on. In the pre sent study,
se rum al bu min and pre al bu min we re fo und to be
cor re la ted with lo wer sur vi val pe ri ods, be ing fac-
tors for po or prog no sis. Ho we ver, cor re la ti on was
not shown bet we en se rum trans fer rin le vels and
sur vi val pe ri od. 

NSCLC are he te ro ge ne o us gro ups, and the im-
por tan ce of the ir his to lo gi cal sub gro ups as prog nos-
tic fac tors is still con tro ver si al.19,27 In the pre sent
study, the his to lo gi cal sub gro ups we re not eva lu a -
ted sin ce the num ber of the sub jects was li mi ted,
and the dif fe ren ti a ti on of sub gro ups was ina de qu -
a te in par ti cu lar ca ses.

We ight loss, BMI, TST and UAC are the ma in
pa ra me ters pri ma rily analy zed in NSCLC to pre dict
the prog no sis. This study analyzed anot her nut ri ti -
o nal pa ra me ter, nut ri ti o nal in dex, and de tected a
re la ti on bet we en hig her nut ri ti o nal in dex and sur-
vi val.

Lo wer se rum al bu min and pre al bu min, lo wer
body mass in dex, tri ceps skin thick ness and up per
arm cir cum fe ren ce, and hig her nut ri ti o nal in dex
may ref lect a po or sur vi val in ad van ced NSCLC pa-
ti ents, even in tho se with a go od per for man ce sta-
tus.
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