
hronic Obstructive Pulmonary Disease (COPD) is one of the ma-
jor causes of mortality and morbidity worldwide and the disease
burden is expected to increase in the next 20 years.1-3 There is a
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The Effects of a High-Fat,
Low-Carbohydrate Diet on the Prognosis

of Patients with an Acute Attack of
Chronic Obstructive Pulmonary Disease

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Acu te exa cer ba ti ons are the most fre qu ent ca u se of me di cal vi sits, hos pi -
talizations, ad mis si ons and de ath among pa ti ents with chro nic obs truc ti ve pul mo nary di se a se (COPD).
Our objective was to in ves ti ga te the ef fects of a high-fat low-car bohy dra te (CHO) diet on the prog-
nosis of pa ti ents hos pi ta li zed for an acu te exa cer ba ti on of COPD. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Thirty ma -
le pa ti ents with COPD, hos pi ta li zed for acu te exa cer ba ti on we re ran do mi zed in to two gro ups.
Stan dard hos pi tal di et was ad mi nis te red to gro up I for 10 days and an ex pe ri men tal di et com pri sing
of 50% stan dard hos pi tal di et and 50% of a spe ci al en te ral pro duct con ta i ning high-fat low-CHO was
ad mi nis te red to gro up II. Pul mo nary func ti on tests, ant hro po met ric me a su re ments and blo od gas
analy sis we re per for med on the first and tenth days of the study. All pa ti ents completed a qu es ti on -
na i re re gar ding so ci o-eco no mic sta tus and nut ri ti o nal ha bits. RRee  ssuullttss::  Pul mo nary func ti on tests re-
ve a led sta tis ti cally sig ni fi cant dif fe ren ces in ti dal vo lu me (TV) and for ced vi tal ca pa city (FVC)
bet we en the me a su re ments of day 1 and day 10 of the two gro ups with bet ter re sults in gro up II (p<
0.05). The re was no sig ni fi cant dif fe ren ce bet we en gro ups on blo od gas analy sis pa ra me ters on days
1, 3, 5, 7, and 9 (p> 0.05), yet there was an improvement (increase in PaO2, decrease in PaCO2). CCoonn--
cc  lluu  ssii  oonn:: A high-fat low-CHO diet can improve the prognosis of COPD pa ti ents with acu te exa cer -
ba ti on. Sin ce nut ri ti o nal in ter ven ti ons can im pro ve tre at ment out co mes and qu a lity of li fe in COPD
pa ti ents, mul ti-cen ter stu di es with a lar ger samp le si ze and long-term nut ri ti on sup port are ne e ded.

KKeeyy  WWoorrddss::  Pul mo nary di se a se, chro nic obs truc ti ve; di et the rapy

ÖÖZZEETT  AAmmaaçç::  Kro nik obs trük tif ak ci ğer has ta lığı (KO AH) olan hastalarda gö rü len akut atak lar, has -
ta la rın sık lık la has ta neyi ziy are ti ne, hastaneye ya tı şı na ve ölüm le re ne den ol mak ta dır. Bu ça lış ma -
da, akut atak ne de ni ile ge len KO AH hastaların da yük sek yağ, dü şük kar bon hid rat (KHO) içe ren bir
di ye tin prog no za olan etkilerinin araştırılması amaç lan mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Akut atak ne -
de ni i le ge len 30 KO AH’lı er kek has ta ran do mi ze iki gru ba ay rıl dı. On gün sü rey le 1. grup has ta ne
ye me ği ile 2. grup ise %50 has ta ne ye me ği ve %50 yük sek yağ ve dü şük KHO içe ren en te ral bir
ürün ile bes len di. Has ta la rın 1. ve 10. günlerde kan gaz la rı, ak ci ğer fonk si yon test le ri ve an tro po -
met rik öl çüm le ri de ğer len di ril di. BBuull  gguu  llaarr::  Ak ci ğer fonk si yon test le rin de [ti dal vo lüm (TV) ve zor -
lu vi tal ka pa si te (FVC)] 2. gru bun 1. ve 10. gün öl çüm de ğer le ri arasında an lam lı fark bu lun du (p<
0.05). Grup 2’de 1, 3, 5, 7 ve 9. günlerde kan ga zı öl çüm le rin de an lam lı ol ma yan, fa kat (Pa O2
değerinde ar tış, Pa CO2 değerinde düş me) olum lu yön de fark lı lık lar sap tan dı (p> 0.05). SSoo  nnuuçç::  Yük -
sek yağ ve dü şük KHO içe ren di ye tin akut atak geçirmekte olan KO AH has ta la rının prog no zu nun
sey rin de olum lu et ki le ri ola bi lir. Da ha faz la sa yı da has ta ve da ha uzun sü re li bes len me des te ği ile
plan la na cak ça lış ma la ra ih ti yaç var dır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Kro nik obs trük tif ak ci ğer has ta lı ğı; diy et te da vi si

TTuurrkkiiyyee  KKlliinniikklleerrii  JJ  MMeedd  SSccii  22000099;;2299((44))::889955--990044

Güzin TÜMER,a

Seyit M. MERCANLIGİL, MD,b

Oğuz UZUN, MD,c

Canan AYGÜN, MDd

aDietetics Department, 
cDeparment of Pulmonology, 
dPediatrics, 
Ondokuz Mayıs University, 
Faculty of Medicine, Samsun, 
bDepartment of Nutrition and Dietetics, 
Hacettepe University 
Faculty of Health Sciences, Ankara

Ge liş Ta ri hi/Re ce i ved: 03.06.2008
Ka bul Ta ri hi/Ac cep ted: 26.01.2009

Ya zış ma Ad re si/Cor res pon den ce:
Güzin TÜMER
Ondokuz Mayıs University 
Faculty of Medicine, 
Dietetics Department, Samsun,
TÜRKİYE/TURKEY
gtumer@omu.edu.tr

Cop yright © 2009 by Tür ki ye Kli nik le ri

ORİJİNAL ARAŞTIRMA   



re cip ro cal and in te rac ti ve re la ti ons hip bet we en
pul mo nary func ti ons and the nut ri ti o nal sta tus
of the pa ti ent. Nut ri ti o nal sta tus may inf lu en ce
pul mo nary func ti ons and may be a fac tor le a ding
to res pi ra tory in suf fi ci ency or de te ri o ra ting it,
whe re as pul mo nary di se a se may it self re sult in
nut ri ti o nal de fi ci ency. Whe ight loss has be en
shown in COPD pa ti ents and we ight ga in can 
be ac hi e ved by an ap prop ri a te nut ri ti o nal sup-
port.4-6

The ra ti o of pro du ced CO2 to con su med O2 gi -
ves the res pi ra tory qu o ti ent (RQ) va lu e (RQ=
VCO2/VO2). Ma xi mum amo unt of CO2 is pro du -
ced af ter CHO, whe re as mi ni mum amo unt of CO2
is pro du ced af ter fat me ta bo lism. In he althy in di -
vi du als, in cre a ses in me ta bo lic ra te and the amo -
unt of pro du ced CO2 are com pen sa ted by
in cre a sed al ve o lar ven ti la ti on, the re fo re ar te ri al
CO2 pres su re is ma in ta i ned wit hin nor mal li mits.
Ho we ver, a di et rich in CHO may le ad to prob lems
in pa ti ents with a li mi ted res pi ra tory re ser ve.
Studies have shown that a di et with high CHO in-
cre a ses res pi ra tory fa i lu re, whe re as a di et with
high fat and low CHO may dec re a se the du ra ti on
of mec ha ni cal ven ti la ti on in acu te se ve re exa cer -
ba ti ons of COPD.7

Alt ho ugh a di et high in CHO and energy, low
in fat and pro te in con tent re sults in hyper cap ni a
and res pi ra tory fa i lu re, ex cess pro te in may al so be
harm ful du e to the li mi ted abi lity of the se pa ti -
ents to res pond to in cre a sed pro te in me ta bo lism.
In ad di ti on, by in cre a sing CO2 sen si ti vity and
con se qu ently mi nu te ven ti la ti on and me ta bo lic
ra te, ex cess pro te in in the di et of COPD pa ti ents
ca u ses dyspne a. Thus, energy re qu i re ments and
dis tri bu ti on of fat, CHO and pro te in in the di et of
pa ti ents with COPD must be de sig ned ca re -
fully.4,8

The re is a li mi ted num ber of stu di es on the ef-
fect of dif fe rent types of di et in pa ti ents with acu -
te exa cer ba ti on of COPD, on pul mo nary func ti on
tests and blo od gas re sults.4,8 This study was plan -
ned to in ves ti ga te the ef fect of a di et con ta i ning
high fat and low CHO on pa ti ents hos pi ta li zed with
acu te exa cer ba ti on of COPD. 

MA TE RI AL AND MET HODS
Fol lo wing the lo cal Et hics Com mit te e ap pro val, the
study was per for med pros pec ti vely with 30 ma le
pa ti ents (aged 30-70 ye ars) hos pi ta li zed with acute
exacerbation of COPD in acu te exa cer ba ti on and
wit ho ut any ot her chro nic di se a ses in the On do kuz
Ma yıs Uni ver sity, Fa culty of Me di ci ne, Pul mo no -
logy De part ment.

COPD was di ag no sed, ac cor ding to the cri te -
ri a of the Ame ri can Tho ra cic So ci ety.9 Acu te exa -
cer ba ti on was de fi ned by the pre sen ce of an
in cre a se, in at le ast two of the thre e fol lo wing
symptoms: dyspne a, co ugh and spu tum pro duc ti -
on. Ad mis si on to the hos pi tal was considered nec-
essary ba sed on the cli ni cal sta tus of the pa ti ent or
the pre sen ce of ac com pan ying fac tors li ke res pi ra -
tory fa i lu re. Af ter ob ta i ning in for med con sent from
pa ti ents, study gro up I was matc hed by age, body
mass in dex (BMI) and physi cal ac ti vity with the
con trol gro up II.

Ba sal me ta bo lic ra te (BMR) was cal cu la ted by
the Har ris-Be ne dict equ a ti on. Cal cu la ting ac ti vi ti -
es and stress fac tor, da ily energy re qu i re ment was
es ti ma ted as BMR x 1.2.10 Gro up I was ad mi nis te red
stan dard hos pi tal di et, whe re as Gro up II was sup-
p li ed half of the ir energy (50%) by hos pi tal di et (sa -
me as gro up I) and half (50%) from a spe ci fic
en te ral pro duct (pul mo ca re and hos pi tal di et com-
po sed of 50% fat and 28% CHO). Pul mo ca re con-
ta ins 1.5 kcal/mL energy, 62.5 g/L pro te in, 55.5%
fat and 28% CHO. The stan dard hos pi tal di et for
pa ti ents with COPD inc lu ded 57% car bohy dra tes,
30% fat, 16% pro te in and pro vi ded 1800 kcal/day
energy. Pa ti ents we re fol lo wed da ily, whet her they
con su med the gi ven di et or not and they ate 97% of
the gi ven fo od.

Pul mo nary func ti on tests, ant hro po met ric me -
a su re ments [he ight, body we ight, tri ceps skin fold
thick ness (TSFT), wa ist cir cum fe ren ce, hip cir cum-
fe ren ce and mid-up per arm cir cum fe ren ce], bi oc -
he mi cal me a su re ments (al bu min, to tal pro te in) and
pul mo nary func ti on tests [for ced ex pi ra tory vo lu -
me (FE V1), for ced vi tal ca pa city (FVC), ti dal vo lu -
me (TV) and vi tal ca pa city (VC)] we re per for med
on the 1st and 10th days of the study. Ar te ri al blo od
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gas analy ses we re ob ta i ned every ot her day thro -
ug ho ut the study. Fo od com po si ti on tab le was used
to cal cu la te the di e tary con tent (energy, pro te in,
fat and ot her nut ri ents) of the se pa ti ents.11 World
He alth Or ga ni za ti on (WHO) and Na ti o nal Cen ter
for He alth Sta tis tics (NCHS) stan dards we re used
to eva lu a te the an tro po met ric me a su re ments
(TSFT, mid-up per arm cir cum fe ren ce).12 Nut ri ti o -
nal sta tus was as ses sed from ant hro po met ric and
bi oc he mi cal da ta. All ant hro po met ric me a su re -
ments we re per for med by a sing le ob ser ver (G.Tü -
mer). We ight was me a su red whi le pa ti ents we re in
light clot hes in the mor ning, be fo re ea ting or drin -
king any thing and ba re fo ot, with a por tab le per so -
nal sca le, mi ni mum lo ad (NAN-mod 1985,
mi ni mum lo ad 2 kg, ma xi mum lo ad 200 kg) to the
ne a rest 1 kg. He ight was me a su red with a por tab le
sta di o me ter (NAN-mod1985) to the ne a rest 0.1 cm,
with a te les co pic me a su ring rod, ran ge: 820-2000
mm. Wa ist cir cum fe ren ce was me a su red by using a
non- elas tic ta pe, from the mid po int bet we en the
12th rib and the cris ta ili a ca. Hip cir cum fe ren ce was
me a su red by spe cif ying the hig hest la te ral part of
the stan ding pa ti ent. Mid- up per arm cir cum fe ren -
ce and tri ceps skin fold thick nes was me a su red by
using a Lan ge Skin fold Ca li per®. Left arm was kept
at a 90-deg re e angle and the me a su re ment was ma -
de from the mid po int bet we en ac ro mi on and olec -
ra non. Bi oc he mi cal analy sis was per for med by
Hi tac hi Mo du lar au to a naly zer vi a spec trop ho to -
met ric met hod. Spi ro Analy zer ST -250 Fu ku da
Sang yo and MIR de vi ces we re used for spi ro met ric
pul mo nary func ti on tests. Blo od gas analy sis was
per for med by AVL COM PACT Blo od Gas Analy -
zer, using gla ve no met ric and po la rog rap hic  met h-
ods.

STA TIS TI CAL ANALY SIS

SPSS 10.0 for Win dows Soft wa re was used for sta-
tis ti cal analy ses. Ant hro po met ric me a su re ments,
bi oc he mi cal tests and pul mo nary func ti on tests of
both gro ups, ob ta i ned on days 1 and 10, we re tes -
ted by Wil co xon Pa i red Two Samp les Test. Non pa -
ra met ric co un ter part of obtained sig ni fi can ce test
of the dif fe ren ce bet we en two pa irs. The sig ni fi -
can ce test bet we en two pa ra met ric me an and
Mann-Whit ney U tests we re used to com pa re the

me an energy, CHO, pro te in, fat and ot her nut ri ent
in ta kes. The dif fe ren ce bet we en bi oc he mi cal and
pul mo nary func ti on tests bet we en gro ups we re
com pa red with Mann-Whit ney U Tests. One-way
analy sis of va ri an ce (ANO VA) was used to eva lu a -
te the blo od gas chan ges of gro ups within ti me. The
dif fe ren ce bet we en bi oc he mi al and an tro po met ric
me a su re ments, and pul mo nary func ti on tests bet -
we en gro ups, we re com pa red with Spe ar man’s
Rank Cor re la ti on Tests.

RE SULTS
The de mog rap hic cha rac te ris tics of the pa ti ents
were shown in Tab le 1. The gro ups we re si mi lar re-
gar ding age, we ight, he ight and BMI (p> 0.05). In
both groups, 60% of pa ti ents had lost we ight
within the pre vi o us ye ar (p> 0.05) (Tab le 1).

Tab le 2 shows the me an energy and nut ri ent
in ta kes of pa ti ents for 10 days. The re was no sig ni -
fi cant dif fe ren ce bet we en gro ups in me an energy,
pro te in and vi ta min A in ta ke (p> 0.05). CHO con-
sump ti on was sig ni fi cantly lo wer in gro up II than
in gro up I, whe re as fat, phosp ho rus, iron, vi ta min
C, thi a min, ri bof la vin, ni a cin, cop per, mag ne si um,
zinc and cal ci um in ta kes in gro up II we re sig ni fi -
cantly hig her than in gro up I (p< 0.05). Consider-
ing res pi ra tory func ti on tests (RFT), the re we re
sig ni fi cant in cre a ses in FVC and TV in gro up II be-
twe en the first and tenth days (p< 0.05). Ho we ver,
the re was no sig ni fi cant dif fe ren ce bet we en FEV
and VC (p> 0.05) (Tab le 3). No sig ni fi cant dif fe -
ren ce in blo od gas pa ra me ters was ob ser ved be-
tween the gro ups on days 1, 3, 5, 7, 9 (p> 0.05)
(Tab le 4).

Tab le 5 shows the cor re la ti on of for ced ex pi -
ra tory vo lu me (FE V1) va lu es, with se ve ral va ri ab -
les such as smo king ha bits, blo od al bu min le vels,
se lec ted nut ri ent in ta kes and an tro po met ric me a -
su re ments. In gro up I, the re was a ne ga ti ve cor re -
la ti on bet we en FE V1 va lu es and the me an CHO
in ta ke on day 1 and a po si ti ve cor re la ti on bet we en
FE V1 va lu es and me an fat in ta kes on day 10 (p<
0.05). The re was no sig ni fi cant cor re la ti on bet we -
en FE V1 and ot her nut ri ent in ta kes in gro up II (p>
0.05). The re was a sig ni fi cant (p< 0.05) po si ti ve cor-
re la ti on bet we en BMI on day 1 and FE V1 on day
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10 in gro up II (p< 0.05), whe re as the re was a ne ga -
ti ve but an insig ni fi cant as so ci a ti on bet we en the
wa ist/hip ra ti o on day 1 and day 10 and FE V1 on
day 1 and day 10 (p> 0.05)

DIS CUS SI ON
In the cur rent study, we eva lu a ted the ef fects of a
high-fat and low-CHO di et on blo od ga ses, RFTs,
ant hro po met ric me a su re ments and bi oc he mi cal
va ri ab les in hos pi ta li zed COPD pa ti ents with acu -
te exa cer ba ti on.

Mal nut ri ti on is ob ser ved in ne arly 25-30% of
mo de ra te to se ve re COPD ca ses. Both fat and le -
an mass (musc le) dec re a se and loss is at tri bu ted
to the dec re a se in pro te in synthe sis.7,13 In the pre -
sent study, me an we ight loss in the pre vi o us ye -
ar was 4.4% in gro up I and 4% in gro up II,

res pec ti vely. Dec re a sing BMI in pa ti ents with
COPD is one of the ca u ses of di se a se prog res si on,
dec re a se in lung func ti ons and in cre a sed mor ta -
lity in mo de ra tely hypo xic COPD pa ti ents.14 Res-
pi ra tory dif fi culty whi le fo od in ta ke, loss of
ap pe ti te, dyspne a, blo a ting and ma lab sorp ti on
du e to hypo xe mi a can be men ti o ned as the ca u ses
of mal nut ri ti on in COPD pa ti ents. Nor mally, 36-
72 kcal is re qu i red for res pi ra ti on in he althy pe -
op le, but it is abo ut 430-420 kcal in pa ti ents with
COPD.15

In 44 COPD pa ti ents with we ight loss, the av-
e ra ge ex pi ra ti on ra tes and lung dif fu si on ca pa ci ti es
had dec re a sed du ring the 5-we ek study. On the ot -
her hand, there was no chan ge in the ma xi mum ex-
pi ra ti on ra te and the re was a dec re a se only in lung
dif fu si on ca pa city in 32 pa ti ents wit ho ut we ight
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Group I (n= 15) Group II (n= 15) p

Age (years) 63.6 ± 4.3 60.9 ± 7.0 0.209

(56.00-70.00) (47.00-70.00)

Height (cm) 167.0 ± 6.5 165.7± 5.5 0.548

(157.00-178.00) (157.00-177.00)

Weight (kg) 71.5 ± 15.0 75.5 ± 15.4 0.474

(45.00-96.00) (48.00-96.00)

BMI (kg/m2) 25.6 ± 4.8 27.4 ± 5.1 0.319

(18.02-33.61) (19.47-37.03)

Waist circ. (cm) 96.0 ± 15.7 103.0 ± 11.8 0.183

(78.50-128.00) (85.10-128.00)

Hip circ. (cm) 94.7 ± 6.1 96.9 ± 7.3 0.371

(84.20-107.50) (84.00-106.00)

Waist/hip ratio 1.0 ± 0.1 1.1 ± 0.1 0.207

(0.80-1.20) (0.90-1.20)

Mid-upper arm circ. (cm) 25.3 ± 4.0 26.8 ± 2.7 0.233

(18.60-33.10) 26.8 ± 2.8

TSFT (mm) 13.1 ± 6.3 16.7 ± 8.0 0.178

(5.50-29.00) (5.20-29.00)

Weight loss* (kg) 4.4 ± 4.5 4.0 ± 4.0 0.799

(0.00-12.00) (0.00-10.00)

Smoking (package/year) 52.3 ± 27.1 39.1 ± 23.6 0.166

(7.50-108.00) (20.00-112.50)

TABLE 1: Demographic characteristics of the patients.

*: Weight loss in the previous year, BMI: Body mass index, TSFT: Ttriceps skinfold thickness, . 

Values were given as mean ± SD (minimum- maximum); p< 0.05.



loss.16 We ight loss oc curs both in fat and le an body
mass.13 Re cent stu di es ha ve shown that le an body
mass is the ma in de ter mi nant of mor ta lity, re gard -
less of fat mass.17-19 Low le an body mass le ads to ne -
ga ti ve ef fects on ske le tal musc le func ti on, exer ci se
ca pa city and glo bal he alth sta tus of the COPD pa ti -

ent and even tu ally in cre a ses the num ber of exa cer -
ba ti ons.20 In the pre sent study, TSFT was over 50th

per cen ti le. Mid-up per-arm cir cum fe ren ce was be -
low 25th per cen ti le and the ave ra ge we ight loss du r-
ing the pre vi o us ye ar was 4.2% (in both gro ups).
when both gro ups we re ta ken into ac co unt to get -
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Enery and Nutrient Group I (n=15) Group II (n=15) p

Energy (kcal) 1723.3  ±  297.6 1883.4 ±  278.2 0.139

(1315.2- 2289.7) (1492.9- 2424.6)

Carbohydrate (g) 241.4  ±  40.5 181.4 ± 36.9 0.001*

(192.6-334.8) (136.1- 278.1)

Carbohydrate (%) 56.4  ± 3.9 38.9 ± 2.9 0.001*

(48.2-61.6) (33.3 - 46.7)

Fat (g) 49.9  ± 10.9 89.0 ± 11.2 0.001*

(33.7-65.9) (74.1- 107.9)

Fat % 25.9 ± 3.2 42.8 ±  2.7 0.001*

(22.0-32.5) (37.6- 47.9) 

Protein (g) 76.8 ± 18.3 83.5 ± 10.6 0.231

(54.6-120.2) (72.3-104.6)

Protein% 17.8 ± 1.5 18.3 ± 1.0 0.251

(15.7-19.7) (15.7-19.6)

Phosphorus (mg) 513.3 ± 12.0 2671.7 ±  932.0 0.001*

(281.0-700.0) (1500.0-4750.0)

Calcium (mg) 769.2 ± 229.4 1290.9 ±  90.7 0.001*

(354.6-1153.2) (1135.4-1390.5)

Iron (mg) 9.1 ± 1.2 17.3 ± 2.8 0.001*

(7.3-10.8) (14.2-22.7)

Vitamin A (IU) 3055.8  ± 1639.5 3429.4 ± 1247.3 0.488

(1357.6-6477.3) (2293.6-7259.0) 

Thiamin (mg) 0.98±  0.3 2.1 ± 0.3 0.001*

(0.7- 1.8) (1.6- 2.6)

Riboflavin (mg) 1.6  ±  0.3 3.0 ±  0.3 0.001*

(0.9-2.1) (2.5- 3.6) 

Niacin (mg) 12.8  ± 3.2 23.7 ± 3.6 0.001*

(8.1- 20.2) (19.7-29.9)

Vitamin C (mg) 83.7  ± 30.1 145.1 ± 30.0 0.001*

(48.1-146.6) (93.1-175.3) 

Copper (mg) 1.4  ± 0.2 2.0 ± 0.2 0.001*

(0.9-1.7) (1.6-2.8)

Zinc (mg) 8.2  ±1.3 17.0 ± 3.2 0.001* 

(5.8-10.3) (13.4-26.0)

Magnesium (mg) 239.1  ± 45.5 346.8 ± 42.8 0.001*

(178.0-315.3) 299.3-417.5)

TABLE 2: Average daily consumption of selected energy and nutrients.

Values were given as mean ± SD (minimum- maximum).



her (Tab le 1).12 So, the we ight loss ma inly ori gi na -
ted from fat mass.

A clo se re la ti ons hip exists bet we en body
com po si ti on and lung func ti ons, es pe ci ally with
fat-free mass and pul mo nary func ti ons. Body fat is
ne ga ti vely cor re la ted with FVC and ab do mi nal
cir cum fe ren ce is ne ga ti vely cor re la ted with FVC
and FE V1.14 Obe sity con tri bu tes to the dec re a se in
both FE V1 and res pi ra tory func ti ons.21,22 San ta na
et al, de mons tra ted a ne ga ti ve cor re la ti on bet we -
en lung func ti on tests (FE V1, FVC) and ab do mi nal
re gi on fat mass, and body fat per cen ta ge in ol der
men.23 Be si des, in cre ment in we ight has so me det -
ri men tal ef fects on the lungs such as func ti on im-
pairment in the ex ten si on of the chest and
dec re a se in the down ward ex ten si on of the di ap -
hragm, du e to in cre a sed in tra ab do mi nal pres su re.
Inef fi ci ent ven ti la ti on re sults with ate lec ta si a in

the pe rip he ral lung fi elds and hypo xe mi a, which
may in cre a se the pul mo nary vas cu lar re sis tan ce.
In our study, con si de ring BMI as well as the wa -
ist/hip ra ti os of the pa ti ents in both gro ups, obe-
sity was not pre sent in our pa ti ents and no
sig ni fi cant cor re la ti on was ob ser ved in the FE V1
va lu es (Tab le 5).

Open bri er et al stu di ed COPD pa ti ents in
terms of nut ri ti o nal sta tus and lung func ti ons.24 No
di e tary de fi ci ency was ob ser ved in the gro up with
a FEV1 value of 57%, whi le so ma tic loss was ob ser -
ved in the gro up who se FE V1 was 35%. FE V1 is not
a pa ra me ter that can chan ge ea sily. An evi dent
chan ge is not ex pec ted des pi te tre at ment, es pe ci -
ally in pa ti ents with long term COPD.7 In our
study, no sig ni fi cant chan ge was ob ser ved on the
first and the tenth day of FE V1 for both gro ups
(3.2% dec re a se in gro up I, 7.5% in cre a se in gro up
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Group 2 (n= 15)

Parameters Group l (n= 15) p*

Day l 1.25 ± 0.5 1.11 ± 0.6 0.517

(0.61-1.99) (0.58-2.94)

FEV1 Day 10 1.21 ± 0.5 1.20 ± 0.3 0.942

(0.53-2.01) (0.80-1.65)

p 0.755 0.069

Day l 1.94 ± 0.6 1.70 ± 0.7 0.307

(1.03-2.90) (0.80- 3.71)

FVC Day 10 1.94 ± 0.6 1.92 ± 0.4 0.953

(1.00-3.12) (1.12-2.72)

p 0.510 0.033∆

Day l 0.64 ± 0.3 0.43 ± 0.1 0.016

(0.28-1.15) (0.25-0.63)

TV Day 10 0.88 ± 0.6 0.56 ± 0.2 0.075

(0.32-2.87) (0.27-0.97)

p 0.190 0.002∆

Day l 2.0 ± 0.6 1.8 ±0.6 0.477

(1.10-3.06) (0.90-3.43)

VC Day 10 2.2 ± 0.6 2.1 ± 0.5 0.535

(1.20-3.31) (1.20-3.00)

p 0.551 0.053

TABLE 3: Respiratory function tests of patients on day 1 and on day 10.

FEVı: Forced expiratory volume FVC: Forced vital capacity TV: Tidal volume VC: Vital capacity,

Values were given as mean ±SD (minimum-maximum),

P : Significance tests of difference between two pairs,

P*: Significance tests of difference between two means,

∆ : p< 0.05.



II, res pec ti vely). FVC is a pa ra me ter that can chan -
ge ea sily and be mo re re ac ti ve to tre at ment, re la ti -
ve to FE V1.7 In this study, the in cre a se bet we en the
first and the tenth day FVC me a su re ments in the
gro up who re ce i ved high-fat, low-car bohy dra te di -
et sta tis ti cally sig ni fi cant (p< 0.05). Si mi larly, the
in cre a se in TV in gro up II was sig ni fi cant (p< 0.05)
and this change was con si dered se con dary to the
high-fat low-CHO di et. 

Alt ho ugh VC in cre a sed mo re in the high-
fat, low-CHO gro up (14.3% ver sus 9%), the dif fe -
ren ce bet we en the two gro ups was not sig ni fi -
cant.

VCO2 in cre a sed by a di et high in CHO can ea -
sily be to le ra ted in he althy in di vu du als, but dysp-
ne a de ve lops along with an in cre a se in par ti al
ar te ri al car bondi o xi de pres su re (Pa CO2), in pa ti -
ents with COPD as well as a likely reduction in ex-

ercise tolerance.25 In a study, 12 ma le pa ti ents with
COPD in ges ted a di et with nor mal CHO and nor-
mal fat, a di et with high CHO and low fat, and a
di et inc lu ding high fat and low CHO, in se qu en ce.
An in cre a se in CO2 was ob ser ved af ter the se thre e
di ets du ring rest as well as du ring exer ci se. Ho we -
ver, chan ges we re ob ser ved in mi nu te ven ti la ti on
and VCO2 in cre a se fol lo wing the thre e me als, and
no sig ni fi cant dif fe ren ce was de tec ted in mi nu te
ven ti la ti on in cre a se.26 Mo re o ver, anot her ac cep ted
ar gu ment is that the amo unt of VCO2 will not in-
cre a se un less the ma xi mum glu co se oxi da ti on ra te
is ex ce e ded. Hen ce, ap prop ri a te ness and con tent of
the energy intake is im por tant. In our study, par ti -
al ar te ri al oxy gen pres su re (Pa O2) in cre a sed in both
gro ups du ring the study pe ri od (5.3% in gro up I,
4% gro up II, res pec ti vely), whi le Pa CO2 pres su re
dec re a sed in both gro ups (5.6% in gro u p I, 3.2% in
gro u p I I, res pev ti vely). Ho we ver, the se chan ges
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Days

1 3 5 7 9 p*

Parameters

Group I 70.99 ± 26.29 65.25 ± 16.57 70.87 ±23.50 76.45 ± 26.68 74.95 ±17.50 0.692

(37.30-132.60) (33.50-94.70) (43.80-122.10) (46.20-151.30) (50.10-111.70) 

PO2 (mmHg) Group II 66.48 ±21.01 66.20 ± 14.78 55.69 ±15.84 75.50 ±35.39 69.26 ±20.00 0.211

(37.80-113.20) (36.60-85.10) (32.10-89.70) (43.60-179.70) (33.70-102.70) 

p 0.608 0.870 0.470 0.935 0.414

Group I 51.14± 14.89 50.95 ±12.33 49.20 ±10.41 55.21 ±23.4 48.27 ±10.15 0.757

(31.80-90.70) (31.20-70.50) (30.50-61.30) (30.00-132.30) (31.90-67.60) 

PCO2 (mmHg) Group II 52.81 ± 13.71 53.21 ± 13.77 50.31 ±11.72 50.90 ± 11.69 51.08 ±12.29 0.962

(28.50-76.90) (30.10-72.20) (33.70-68.20) (34.80-66.00) (32.40-75.80) 

p 0.752 0.639 0.785 0.528 0.500

Group I 7.37 ± 0.04 7.40 ± 0.04 7.40 ± 0.04 7.39 ± 0.03 7.40 ± 0.04 0.140

(7.29-7.43) (7.33-7.49) (7.34-7.45) (7.34-7.45) (7.34-7.50)  

PH (mmHg) Group II 7.38 ± 0.04 7.41 ± 0.05 7.41 ± 0.05 7.41 ± 0.04 7.39 ± 0.04 0.252

(7.30-7.45) (7.26-7.49) (7.30-7.48) (7.32-7.47) (7.26-7.46) 

p 0.481 0.494 0.457 0.292 0.513

Group I 27.51 ± 6.70 29.63 ± 6.89 29.08 ± 6.35 30.06 ± 5.98 28.61±5.42  0.830

(20.70-43.30) (21.00-42.60) (19.00-40.20) (21.50- 41.70) (20.90-40.40)

HCO3 (mmol/L) Group II 29.44 ± 5.70 31.23 ± 5.93 30.29 ± 6.67 31.32 ± 7.83 30.01 ± 6.23  0.921

(16.40-40.80) (22.60-44.40) (20.70-42.70) (21.60-47.60) (21.80-40.90)

p 0.403 0.503 0.614 0.625 0.515

TABLE 4: Blood gas parameters of the patients.

Values are given as mean ± SD (minimum-maximum),

p: Evaluations between all time intervals, signifıcance test between two averages ,

p*: Evaluation of changes between days 1, 3, 5, 7, 9 in every group, one-way ANOVA (p< 0.05).



we re in sig ni fi cant. Alt ho ugh in sig ni fi cant, the de-
c re a se in Pa CO2 pres su re may be in ter pre ted as a
go od in di ca tor of the res pon se to tre at ment. The
pa ti ents inc lu ded in this study had se ve re COPD.
The short study pe ri od might be in suf fi ci ent to ob-
ser ve the be ne fi ci al ef fects of the di et on blo od ga -
ses, as well.

Blo od gas pa ra me ters on days 1, 3, 5, 7 and 9
days of the study did not dif fer sig ni fi cantly betv -
ve en the study gro ups du ring the study pe ri od, but
the re was an im pro ve ment on the se va lu es (Tab le
4). In a study, pa ti ents con su med di ets con ta i ning
high-CHO (83%) and high-fat (50%), first at low
in fu si ons and then at in cre a sing le vels. Fol lo wing
low energy and in fu si on, VO2, VCO2, mi nu te ven-
ti la ti on, he at pro duc ti on and he art ra te in cre a sed
li ne arly.27

Elec troly te im ba lan ce is com mon in COPD pa-
ti ents and can im pro ve the prog no sis of the di se a -
se. This im ba lan ce in elec troly tes not only dis turbs
ske le tal func ti on but may al so re sult in car di ac ar-
rhy thmi as. The tre at ment of hypop hosp ha te mi a,
hyper/hypo ka le mi a, hypo cal ce mi a, and hypo mag -

ne se mi a im pro ves di ap hrag ma tic func ti on but
overfe e ding must al so be in tro du ced in ca u ti on. In
our study we fo und sig ni fi cantly hig her mag ne si -
um, zinc, cop per, vi ta min C, and phosp ho ro us in ta -
kes in gro up II (Tab le 2). In a co hort study, the
re la ti ons hip bet we en dec re a sing lung func ti ons and
mag ne si um, vi ta min C and ot her an ti o xi dant in ta -
kes in the di et we re in ves ti ga ted in COPD pa ti ents.
Af ter 9 ye ars, a po si ti ve re la ti ons hip was fo und be-
twe en high FE V1 le vels and high vi ta min C and
mag ne si um in ta kes. It was conc lu ded that high vi-
ta min C in ta ke with di et or con sump ti on of fo ods
rich in vi ta mins could re du ce the ra te of dec li ne in
lung func ti ons.28 In the  pre sent study, the in ta ke of
vi ta min C and mag ne si um was re la ti vely (p< 0.05)
hig her in the high-fat, low-CHO gro up (p< 0.05).
Po si ti ve ef fects of vi ta min C may be ob ser ved in
lon ger ti me pe ri ods.

CONC LU SI ON

Air way obs truc ti on in COPD is ir re ver sib le. The re-
fo re, di et tre at ment along with ot her cli ni cal tre -
at ment op ti ons can be help ful in terms of
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Group I (n= 15) Group II (n= 15)

FEV1(1) FEV1(10) FEV1(1) FEV1(10)

Smoking (package/year) -0.242 -0.170 0.331 -0.011

Energy (Calories) -0.073 0.438 -0.029 -0.021

CHO (g) -0.521* -0.007 0.163 0.200

Fat (g) 0.267 0.524* -0.162 -0.089

Protein (g) 0.113 0.391 -0.182 -0.139

Vitamin C (mg) -0.023 -0.020 0.173 0.240

Vitamin A (IU) 0.492 0.459 0.247 0.321

Magnesium (mg) 0.073 -0.010 0.172 0.238

Albumin (g/dL) Day 1 -0.090 0.190 -0.100 -0.370

Day 10 0.040 0.200 0.430 0.210

BMI (kg/m²) Day 1 0.177 0.261 0.426 0.551*

Day 10 0.182 0.225 0.211 0.370

Waist/hip Day 1 0.362 0.359 -0.307 -0.023

Day 10 0.099 -0.025 -0253 -0.467

TSFT (mm) Day 1 0.363 0.111 0.478 0.493

Day 10 0.161 0.390 0.386 0.218

TABLE 5: Correlation of FEV1 with COPD and several variables (smoking habits, serum albumin levels, some selected
nutrient intakes and antropometric measurements).

Spearman Rank Correlation Test. BMI: Body mass index; CHO: Carbohydrate; TSFT: Triceps skinfold thickness.

* : p< 0.05.



pul mo nary func ti on tests, blo od ga ses and ot her
fac tors, yet it cannot cor rect a chro nic obs truc ti on.
In this study, sta tis ti cally sig ni fi cant im pro ve ments
in FVC and TV we re ob ser ved with the ad mi nis -
tra ti on of a high-fat, low-CHO di et in pa ti ents hos-
pi ta li zed for acu te COPD at tack as well as an
in cre a se in FE V1 (alt ho ugh not sig ni fi cant). On the
ot her hand, po si ti ve chan ges we re ob ser ved in blo -
od gas va lu es. The re fo re, the ad mi nis tra ti on of a
spe ci al di e tary sup port (55% high-fat, 28% low-
CHO) in pa ti ents hos pi ta li zed for acu te COPD at-
tack may ac ce le ra te re co very. In conc lu si on, fu tu re
stu di es pro vi ding a spe ci al di e tary sup port with a
lon ger-ti me pe ri od and a lar ger samp le si ze are ne -

e ded to eva lu a te the blo od gas ses and lung func ti -
on tests in COPD.

Di et sho uld be an essential part of the tre at -
ment  for COPD. A dietary intervention appropri-
ate for the disease is important for the quality of
the treatment. An adequate and ba lan ced di et,
along with con su ming in cre a sed amo unts of fresh
ve ge tab les, fru its, fish, re du ced salt, an ti o xi dant vi-
ta mins and un sa tu ra ted fatty acids will ha ve a po s-
i ti ve im pact on the pre ven ti on and im pro vement
of t he se ve rety of COPD. De ter mi ning the energy
in ta ke ba sed on the pa ti ent’s re qu i re ments and
con sump ti on of a high-fat, low-CHO di et du ring
the acu te at tack pe ri od may be be ne fi ci al.
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