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The�Effect�of�CRP�and�Procalcitonin�
Levels�on�the�Estimation�of�Infection�in
the�COPD�Patients�Admitted�to�ICU�with

Respiratory�Failure

ABS�TRACT�Objective:�Acu�te�res�pi�ra�tory�fa�i�lu�re�is�one�of�the�most�fre�qu�ent�re�a�son�for�ICU�ad�mit�-
tan�ce�of�pa�ti�ents�with��COPD�exa�cer�ba�ti�on.�Tho�se�pa�ti�ents�al�most�al�ways�re�ce�i�ve�an�ti�mic�ro�bi�al�tre�-
at�ment�in�ICU.�Un�ne�ces�sary�an�ti�bi�o�tic�usa�ge�ca�u�ses�in�cre�a�se�in�an�ti�bi�o�tic�re�sis�tan�ce,�ex�cess�hos�pi�tal
char�ge�and�un�de�si�rab�le�si�de�ef�fects.�In�this�study�we�ai�med�to�in�ves�ti�ga�te�the�ef�fect�of�CRP�and�pro-
cal�ci�to�nin�le�vels�on�de�ci�si�on�of�an�ti�mic�ro�bi�al�the�rapy�in�pa�ti�ents�with�COPD�exa�cer�ba�ti�on.�Mate-
rial�and�Met�hods:�Twenty�fo�ur�pa�ti�ents�who�we�re�ad�mit�ted�to�ICU�with�acu�te�res�pi�ra�tory�fa�i�lu�re
af�ter�COPD�exa�cer�ba�ti�on�we�re�exa�mi�ned.�C-re�ac�ti�ve�pro�te�in,�pro�cal�ci�to�nin,�CPIS�and�CURB-65
sco�res�we�re�as�ses�sed�for�each�pa�ti�ent�at�the�ti�me�of�ad�mit�tan�ce�to�ICU.�Mic�ro�bi�al�cul�tu�re�of�trac�-
he�al�sec�re�ti�ons,�uri�ne,�and�blo�od�samp�les�we�re�do�ne�ro�u�ti�nely�as�well.�Ac�cor�ding�to�the�re�sults�of
an�ti�bi�og�ram�tests,�pa�ti�ents�re�ce�i�ved�an�ti�mic�ro�bi�al�tre�at�ment.�Ho�we�ver�if�the�re�was�a�sus�pi�ci�on�of
the�in�fec�ti�ve�di�se�a�se�such�as�fe�ver�(>40oC,�<35oC),�le�u�kocy�to�sis�(>30000),�le�u�ko�pe�ni�a�(<4000),�new
ra�di�o�lo�gi�cal�in�fil�tra�ti�on,�etc.,�em�pi�ric�an�ti�bi�o�tic�tre�at�ment�was�gi�ven�to�the�pa�ti�ents.�Re�sults:�Pa�ti�-
ents�with�mic�ro�bi�al�cul�tu�re�po�si�ti�ve�re�sults�sho�wed�sig�ni�fi�cantly�hig�her�le�vels�of�CRP�and�pro�cal�-
ci�to�nin�than�pa�ti�ents�with�mic�ro�bi�al�cul�tu�re�ne�ga�ti�ve�re�sults.�CPIS�and�CURB-65�sco�res�we�re
com�pa�rab�le�with�the�CRP�and�pro�cal�ci�to�nin�le�vels.�Af�ter�an�ti�mic�ro�bi�al�tre�at�ment,�CRP�and�pro�cal-
ci�to�nin�le�vels�we�re�dec�re�a�sed�in�pa�ti�ents�both�tre�a�ted�ac�cor�ding�to�an�ti�bi�og�ram�and�tre�a�ted�em�pi�-
ri�cally,�ho�we�ver�it�was�sta�tis�ti�cally�sig�ni�fi�cant�only�in�the�ca�ses�tre�a�ted�ac�cor�ding�to�an�ti�bi�og�ram.
Conc�lu�si�on:�Ac�cor�ding�to�this�study,�the�ini�ti�a�ti�on�of�an�ti�mic�ro�bi�al�the�rapy�may�be�ma�ni�pu�la�ted�by
the�le�vels�of�CRP�and�pro�cal�ci�to�nin.�An�ti�bi�ot�he�rapy�might�be�con�si�de�red�in�pa�ti�ents�with�mic�ro�-
bi�al�cul�tu�re�po�si�ti�ve�re�sults�ins�te�ad�of�gi�ving�it�to�every�pa�ti�ent�ad�mit�ted�to�ICU.
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ÖZET�Amaç: KO�AH�alev�len�me�si�ile�has�ta�ne�ye�baş�vu�ran�has�ta�la�rın�önem�li�bir�bö�lü�mü�akut�so�lu�-
num�yet�mez�li�ği�ile�yo�ğun�ba�kım�üni�te�si�ne�(YBÜ)�sev�ke�dil�mek�te�dir.�Bu�has�ta�la�rın�he�men�ta�ma�mı
YBÜ’�de�an�ti�mik�ro�bi�yal�te�da�vi�al�mak�ta�dır.�Uy�gun�ol�ma�yan�an�ti�bi�yo�tik�kul�la�nı�mı�has�ta�ne�ya�tış�ma�-
li�ye�ti�ni,�an�ti�bi�yo�tik�le�re�di�ren�ci�ve�yan�et�ki�gö�rül�me�ola�sı�lı�ğı�nı�ar�tır�mak�ta�dır.�Bu�ça�lış�ma�da�C-re�ac�-
ti�ve�pro�te�in�(CRP)�ve�pro�kal�si�to�nin�se�vi�ye�le�ri�nin�KO�AH�alev�len�me�si�has�ta�la�rın�da�uy�gu�la�na�cak
an�ti�mik�ro�bi�al�te�da�vi�ka�ra�rı�üze�rin�de�ki�et�ki�si�ni�araş�tır�ma�yı�amaç�la�dık.�Ge�reç�ve�Yön�temler:�KO�AH
alev�len�me�si�son�ra�sı�akut�so�lu�num�yet�mez�li�ği�ile�YBÜ'ne�ya�tı�rı�lan�24�has�ta�in�ce�len�di.�YBÜ'e�ge�len
her�has�ta�nın�CRP�ve�pro�kal�si�to�nin�se�vi�ye�le�ri,�CPIS�ve�CURB-65�skor�la�rı�öl�çül�dü.�Ru�tin�ola�rak�her
has�ta�nın�tra�ke�al�sek�res�yon,�id�rar�ve�kan�ör�nek�le�ri�nin�kül�tür�le�ri�ya�pıl�dı.�An�ti�bi�yog�ram�test�so�nuç�-
la�rı�na�gö�re�has�ta�la�ra�an�ti�bi�yo�tik�te�da�vi�si�ve�ril�di.�An�cak�ateş�(>40oC,�<35oC),�lö�ko�si�toz�(>30000),�lö�-
ko�pe�ni�(<�4000),�vb.�gi�bi�in�fek�si�yon�şüp�he�si�ol�du�ğun�da�am�pi�rik�ola�rak�an�ti�bi�yo�te�ra�pi�baş�lan�dı.
Bul�gu�lar:�Kül�tür�po�zi�tif�olan�has�ta�lar�da�CRP�ve�pro�kal�si�to�nin�se�vi�ye�le�ri�kül�tür�ne�ga�tif�has�ta�la�ra�gö�-
re�an�lam�lı�ola�rak�da�ha�yük�sek�ti.�CPIS�ve�CURB-65�skor�la�rı�CRP�ve�pro�kal�si�to�nin�se�vi�ye�le�ri�ile
uyum�lu�idi.�An�ti�bi�yo�tik�te�da�vi�sin�den�son�ra,�CRP�ve�pro�kal�si�to�nin�se�vi�ye�le�ri�hem�am�pi�rik�te�da�vi
gru�bun�da�hem�de�kül�tür�po�zi�tif�gru�bun�da�azal�dı,�an�cak�sa�de�ce�kül�tür�po�zi�tif�gru�bun�da�is�ta�tis�tik�sel
ola�rak�an�lam�lı�idi.�So�nuç:�Bu�ça�lış�ma�ya�gö�re�CRP�ve�pro�kal�si�to�nin�se�vi�ye�le�ri�an�ti�mik�ro�bi�yal�te�da�-
vi�ka�ra�rı�nı�ver�me�de�yön�len�di�ri�ci�ola�bi�lir.�An�ti�bi�yo�te�ra�pi�nin�YBÜ'e�ya�tan�her�has�ta�ye�ri�ne�sa�de�ce
kül�tür�po�zi�tif�has�ta�la�ra�ve�ril�me�si�uy�gun�ola�cak�tır.�
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hro�nic� obs�truc�ti�ve� pul�mo�nary� di�se�a�se
(COPD)�is�se�en�fre�qu�ently�thro�ug�ho�ut�the
world.�Exa�cer�ba�ti�ons�are�the�ma�jor�ca�u�se�of

mor�bi�dity�and�mor�ta�lity� in�pa�ti�ents�with�COPD
and�as�so�ci�a�ted�with�im�pa�i�red�qu�a�lity�of�li�fe,�dec�li�-
ne�in�lung�func�ti�on�and�po�o�rer�out�co�me.1 Most�of
the�se�COPD�ca�ses�with�acu�te�exa�cer�ba�ti�ons�are�re-
fer�red�to�in�ten�si�ve�ca�re�unit�(ICU)�and�26-74%�pa-
ti�ents�are�in�tu�ba�ted.2 Vi�ral�in�fec�ti�ons�are�ma�inly
res�pon�sib�le�for�the�exa�cer�ba�ti�on,�syner�gis�tic ef�fect
of�vi�ral�and�bac�te�ri�al�in�fec�ti�ons�is�al�so�im�por�tant.
Ho�we�ver,�al�most�all�pa�ti�ents�in�ICU�re�ce�i�ve�an�ti�-
bi�o�tic�the�rapy�em�pi�ri�cally�du�e�to�dif�fi�culty�in�de�fi�-
ni�ti�ve� de�ter�mi�na�ti�on� of� an� in�fec�ti�o�us� ca�u�se� of
COPD�exa�cer�ba�ti�on.�In�fact�ade�qu�a�te�an�ti�bi�o�tic�tre�-
at�ment�was�de�fi�ned�as�co�ve�ra�ge�of�all�pat�ho�gens
iso�la�ted,�and�de�ter�mi�ned�by�the�sen�si�ti�vity�pat�tern
in�the�an�ti�bi�og�ram.3 Be�si�des,�con�di�ti�ons�ot�her�than
res�pi�ra�tory�in�fec�ti�ons,�inc�lu�ding�in�dus�tri�al�pol�lu�-
tants,�al�ler�gens,�se�da�ti�ves,�con�ges�ti�ve�he�art�fa�i�lu�re,
and�pul�mo�nary�em�bo�lism,�ha�ve�be�en�iden�ti�fi�ed�as
well.4,5 Dis�cri�mi�na�ti�on�of�the�ca�u�ses�of�acu�te�exa�-
cer�ba�ti�on�of�COPD�is�im�por�tant�in�or�der�to�ma�na�-
ge�the�tre�at�ment.�It�has�be�en�de�mons�tra�ted�that
bac�te�ri�al�exa�cer�ba�ti�on�was�as�so�ci�a�ted�with�sig�ni�fi�-
cantly� gre�a�ter� ne�ut�rop�hi�lic� inf�lam�ma�ti�on� than
non�bac�te�ri�al�exa�cer�ba�ti�on,�with�hig�her� le�vels�of
inf�lam�ma�tory�mar�kers.6 C-re�ac�ti�ve�pro�te�in�(CRP)
is�an�acu�te-pha�se�re�ac�tant�with�well-do�cu�men�ted
sen�si�ti�vity�that�is�com�monly�used�to�di�ag�no�se�in-
fec�ti�o�us�and�inf�lam�ma�tory�con�di�ti�ons,� inc�lu�ding
COPD�exa�cer�ba�ti�on.7,8 Cir�cu�la�ting�le�vels�of�pro�cal�-
ci�to�nin� (PCT)�are�mar�kedly�ele�va�ted� in�pa�ti�ents
with�bac�te�ri�al�in�fec�ti�ons�com�pa�red�to�tho�se�with
vi�ral�in�fec�ti�ons�or�ot�her�inf�lam�ma�tory�con�di�ti�ons.9

It�has�be�en�in�di�ca�ted�that�gu�i�dan�ce�with�the�me�a�-
su�re�ment�of�pro�cal�ci�to�nin�le�vels�re�du�ces�the�ex�po�-
su�re�of�pa�ti�ents�to�an�ti�bi�o�tics�af�ter�pre�sen�ta�ti�on�to
the� emer�gency� de�part�ment� for� exa�cer�ba�ti�ons� of
COPD.10 Un�ne�ces�sary�an�ti�bi�o�tic�usa�ge�ca�u�ses�in�cre�-
a�se�in�an�ti�bi�o�tic�re�sis�tan�ce,�ex�cess�hos�pi�tal�char�ge
and�un�de�si�rab�le�si�de�ef�fects.�In�this�study,�we�ai�-
med�to�in�ves�ti�ga�te�the�ef�fect�of�CRP�and�pro�cal�ci�-
to�nin�le�vels�on�de�ci�si�on�of�an�ti�mic�ro�bi�al�the�rapy,
the� cor�re�la�ti�on� of� CRP� and� pro�cal�ci�to�nin� le�vels
with� the� cli�ni�cal� pul�mo�nary� in�fec�ti�on� sco�re

(CPIS)11 and�CURB-65�(con�fu�si�on,�ure�a�>7 mmol/L,
res�pi�ra�tory�ra�te�30/min,� low�blo�od�pres�su�re, and
age�65 yrs)12 sco�re�in�tho�se�de�fi�ned�pa�ti�ents.13,14

MA TE RI ALS AND MET HODS

The�study�was�con�duc�ted�in�the�in�ten�si�ve�ca�re�unit
of�Bi�lim�Uni�ver�sity�Me�di�cal�Scho�ol�Av�ru�pa�Flo�ren�-
ce�Nigh�tin�ga�le�Hos�pi�tal.�Twenty�fo�ur�pa�ti�ents�(15
fe�ma�le,�9�ma�le)�who�we�re�ad�mit�ted�to�ICU�with�a
di�ag�no�sis�of�acu�te�res�pi�ra�tory�fa�i�lu�re�af�ter�COPD
exa�cer�ba�ti�on�we�re�exa�mi�ned�ret�ros�pec�ti�vely�af�ter
the�ap�pro�val�by�the�et�hi�cal�com�mit�te�e�of�the�lo�cal
me�di�cal�fa�culty.�Exa�cer�ba�ti�on�of�COPD�was�de�fi�-
ned�as�“a�sus�ta�i�ned�wor�se�ning�of�the�pa�ti�ent’s�con-
di�ti�on,� from�the�stab�le�sta�te�and�be�yond�nor�mal
day-to-day�va�ri�a�ti�ons,�that�is�acu�te�in�on�set�and�ne-
ces�si�ta�tes�a�chan�ge�in�re�gu�lar�me�di�ca�ti�on�in�a�pa�ti�-
ent�with�un�derl�ying�COP�D”.15 All�pa�ti�ents�ne�e�ded
mec�ha�ni�cal�ven�ti�la�ti�on�and�they�in�tu�ba�ted�orot�-
rac�he�ally.�In�di�ca�ti�ons�for�in�va�si�ve�mec�ha�ni�cal�ven-
ti�la�ti�on�we�re�se�ve�re�dyspne�a�with�use�of�ac�ce�sory
musc�les�and�pa�ra�do�xi�cal�ab�do�mi�nal�mo�ti�on;�res�pi�-
ra�tory�fre�qu�ency�>35�bre�aths/mi�nu�te,�se�ve�re�aci�do-
sis� (pH� <7.25)� and/or� hyper�cap�ni�a� (Pa�CO2� >60
mmHg);�li�fe�thre�a�te�ning�hypo�xe�mi�a;�and�unab�le�to
to�le�ra�te�NIV�ac�cor�ding�to�GOLD�cri�te�ri�a.16 Exc�lu�-
si�on�cri�te�ri�a�we�re�co�e�xis�ten�ce�of�TB�in�fec�ti�on�or
lung�can�cer,�and�use�of�chro�nic�oral�or�pa�ren�te�ral
ste�ro�ids.�CPIS�ve�CURB-65�sco�res�we�re�cal�cu�la�ted
at�the�ti�me�of�ad�mit�tan�ce�to�ICU�and�chest�X-ray,
ar�te�ri�al�blo�od�ga�ses,�comp�le�te�blo�od�co�unt,�BUN,
cre�a�ti�ni�ne,�to�tal�bi�li�ru�bin,�al�bu�min,�so�di�um,�po�tas�-
si�um,�chlo�ri�de,�CRP,�PCT�we�re�ob�ta�i�ned�and�re�pe�-
a�ted�on�the�fo�urth�and�fo�ur�te�enth�day.�CRP�was
me�a�su�red� by� BPC� BI�O�SED� Pri�me-pho�to�me�ter,
Italy.�Pro�cal�ci�to�nin�was�me�a�su�red�using�20�to�50�µL
of�plas�ma�or�se�rum�by�a�ti�me-re�sol�ved�amp�li�fi�ed
crypta�te�emis�si�on�tech�no�logy�as�say�(PCT�Kryptor;
BRAHMS).�Mic�ro�bi�o�lo�gic�cul�tu�re�of�trac�he�al�as�pi�-
ra�ti�on,�blo�od,�na�sal�sme�ar�and�uri�ne�we�re�do�ne�ro�-
u�ti�nely.� Pat�ho�gen� iso�la�ti�on� ac�hi�e�ved� pa�ti�ents
(cul�tu�re�po�si�ti�ve�gro�up)�re�ce�i�ved�an�ti�bi�o�tic�tre�at�-
ment�ac�cor�ding�to�an�ti�bi�og�ram,�and�pa�ti�ents�with
no�iso�la�ted�pat�ho�gens�(cul�tu�re�ne�ga�ti�ve�gro�up)�re-
ce�i�ved�em�pi�ri�cal�tre�at�ment�de�pen�ding�on�sus�pi�ci�on
of�in�fec�ti�on�such�as�hyper�or�hypot�her�mi�a�(<35�oC
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or� >38oC),� le�u�kocy�to�sis� (>30.000)� or� le�u�ko�pe�ni�a
(<2.000),�and�in�fil�tra�ti�on�on�chest�X-ray.�Ot�hers
ha�ve�not�ta�ken�any�an�ti�bi�o�tic�the�rapy.���

Sta�tıS�tı�cal�analy�SıS

Analy�ses�we�re�per�for�med�using�a�sta�tis�ti�cal�soft�wa�-
re�pac�ka�ge.�Dis�cre�te�va�ri�ab�les�are�ex�pres�sed�as�co�-
unts� (per�cen�ta�ges)� and� con�ti�nu�o�us� va�ri�ab�les� as
me�an�±�SD�or�me�di�an�(ran�ge).�Mann-Whit�ney�U
and�Wil�co�xon�W�tests�we�re�used�for�the�com�pa�ri�-
son�of�CRP�and�PCT�le�vels�bet�we�en�the�gro�ups,�be-
fo�re�and�af�ter�tre�at�ment.�All�tests�we�re�two-ta�i�led;
p<�0.05�was�de�fi�ned�as�be�ing�sig�ni�fi�cant.

RE SULTS

The�me�an�age�of�the�pa�ti�ents�was�79.08�±�11.05.
The�ove�rall�ven�ti�la�ti�on�ran�ged�from�2�to�11�days

(me�di�an�5�days).�No�ne�of�the�pa�ti�ents�was�cur�rent
smo�ker.�Pa�ti�ents�we�re�clas�si�fi�ed�in�to�thre�e�gro�ups:
Gro�up�1� inc�lu�ded�pa�ti�ents�re�ce�i�ving�ap�prop�ri�a�te
an�ti�bi�o�tic�tre�at�ment�ac�cor�ding�to�the�re�sults�of�an-
ti�bi�og�ram;�Gro�up�2�pa�ti�ents�had�em�pi�ric�an�ti�bi�o�tic
tre�at�ment�in�spi�te�of�ne�ga�ti�ve�mic�ro�bi�o�lo�gic�exa�-
mi�na�ti�on;�and�Gro�up�3�pa�ti�ents�we�re�not�tre�a�ted
with�an�ti�bi�o�tic�be�ca�u�se�of�ne�ga�ti�ve�re�sults.�Pa�ti�ent
cha�rac�te�ris�tics�are�pre�sen�ted�in�Tab�le�1.

The�mic�ro�bi�al�agents�iso�la�ted�from�the�va�ri�o�-
us�spe�ci�mens�ob�ta�i�ned�from�gro�up�1�pa�ti�ents�are
lis�ted�in�Tab�le�2.�

Me�an�sco�re�of�CPIS� in�all�pa�ti�ents�was�2.71
(1.37)�and�CURB-65�was�1.92�(0.78).�Gro�up�1�sho�-
wed�sig�ni�fi�cantly�hig�her� le�vels�of�CURB-65�and
CPIS�sco�res�than�pa�ti�ents�with�no�pat�ho�gen�iso�la�-

Parameter Group 1 (n= 12) Group 2 (n= 3) Group 3 (n= 9) p

Age (years)* 78.75 (11.94) 80 (15.71) 79.12 (10.46) NS

Gender (male) % 33 33 33 NS

Smoking (>50 pack/year) % 42 40 38 NS

CPIS score*

1st day 3.38 (1.32) 2.51 (0.57) 1.6 (0.91) <0.05‡

4th day 2.72 (1.02) 1.99 (1.12) 1.0 (0.85) <0.05‡

14th day 1.2 (0.96) 1.21 (1.03) 0.66 (0.51) NS‡

CURB-65 score*

1st day 2.23 (0.59) 1.66 (0.57) 1.37 (0.51) <0.05‡

4th day 1.17 (0.98) 1.2 (0.4) 1.01 (0.56) NS‡

14th day 0.5 (0.12) 0.46 (0.21) 0.35 (0.11) NS‡

TABLE 1: Patient characteristics according to the groups.

*Re sults are gi ven as me an ± SD. ‡Gro up 1vs Gro ups 2-3. CPIS; cli ni cal pul mo nary in fec ti on sco re, 6 = low-in ter me di a te pro ba bi lity,  >6 = high pro ba bi lity. CURB-65; se ve rity sco -

re for com mu nity ac qu i red pne u mo ni a, Con fu si on, Ure a nit ro gen, Res pi ra tory ra te, Blo od pres su re, 65 ye ars of age and ol der, 0= very low risk of de ath, 1-2= in cre a sed risk of de ath,

3-4= high risk of de ath.

Microorganism* Tracheal secretion (+) No.(%) Blood (+) No.(%) Nasal smear (+) No.(%) Urine (+) No.(%)

Streptococcus pneumonia 2 (8.3) 5 (20.8)

MSSA 8 (33.3) 6 (25)

MRSA 3 (12.5) 1 (4.1)

Pseudomonas aeruginosa 13 (54.1) 5 (20.8) 6 (25)

Klebsiella pneumonia 8 (33.3) 4 (16.6)

TABLE 2: Microbial etiology of the patients.

*In so me cul tu res mo re than one or ga nism was iso la ted from sa me and/or dif fe rent spe ci mens. MSSA: Met hi cil lin sen si ti ve Staph ylo coc cus Au re us, MRSA: Met hi cil lin re sis tant Staph -

ylo coc cus Au re us.



ti�on�(Tab�le�1).�CRP�and�PCT�le�vels�al�so�we�re�sig�ni�-
fi�cantly�hig�her�in�Gro�up�1�pa�ti�ents�than�ot�her�pa-
ti�ents�(Figure�1,�2).�Af�ter�an�ti�mic�ro�bi�al�tre�at�ment,
CRP�and�pro�cal�ci�to�nin� le�vels�we�re�dec�re�a�sed� in
both�Gro�up�1�and�Gro�up�2.�But�in�Gro�up�2,�dif�fe�-
ren�ce�in�PCT�le�vels�was�not�sta�tis�ti�cally�sig�ni�fi�cant
(Figure�3,�4).�CPIS�and�CURB-65�sco�res�we�re�dec�-
re�a�sed�in�all�pa�ti�ents�me�di�an�8�days�af�ter�ICU�ad-
mit�tan�ce.

DIS CUS SI ON

C-re�ac�ti�ve�pro�te�in�and�pro�cal�ci�to�nin�are�used�as�pa-
ra�me�ters�to�sup�port�the�di�ag�no�sis�of�in�fec�ti�on.17,18

It�has�be�en�writ�ten�that�CRP�le�vels�we�re�hig�hest�in
bac�te�ri�al�in�fec�ti�on.19 The�re�fo�re,�so�me�of�the�pa�ti�-
ents�show�nor�mal�le�vels�of�CRP�du�ring�COPD�ex-
a�cer�ba�ti�ons� be�ca�u�se� of� lack� of� in�fec�ti�on,� and
exa�cer�ba�ti�ons�might�be�ca�u�sed�by�vi�ru�ses�or�con-
co�mi�tant� he�art� fa�i�lu�re� re�qu�i�ring� dif�fe�rent� tre�at�-
ment.�In�ag�re�e�ment�to�this�re�port,�CRP�le�vels�we�re
hig�her�in�pat�ho�gen�iso�la�ti�on�ac�hi�e�ved�ca�ses�than
pa�ti�ents�wit�ho�ut�pat�ho�gen�iso�la�ti�on�in�our�study.
In�a�study,�it�was�de�mons�tra�ted�that�an�ti�bi�o�tic�ad- mi�nis�tra�ti�on�wit�hin�4�h�of�hos�pi�tal�ad�mis�si�on�re-

sul�ted�in�a�mar�ked�in�cre�a�se�in�mis�di�ag�no�sis�and�in-
ap�prop�ri�a�te�an�ti�bi�o�tic�uti�li�za�ti�on.20 Si�mi�larly�in�our
prac�ti�ce,�most�of�the�pa�ti�ents�with�COPD�exa�cer�-
ba�ti�on�we�re�star�ted�em�pi�ric�an�ti�bot�he�rapy�im�me�-
di�a�tely� af�ter� ICU� ad�mit�tan�ce.�We� hypot�he�si�zed
that�if�we�me�a�su�re�inf�lam�ma�tory�mar�kers�be�fo�re
the�be�gi�ning�of�an�ti�bi�o�tic� tre�at�ment� it�might�be
help�ful�for�the�de�ci�si�on�of�ini�ti�a�ti�on�of�this�the�rapy.
Bri�el�et�al�re�por�ted�that�PCT�gu�i�dan�ce�in�an�ti�bi�o�tic
usa�ge�avo�i�ded�un�ne�ces�sary�an�ti�bi�o�tic�use.21 In�our
re�sults�both�CRP�and�PCT�le�vels�we�re�fo�und�high
which�was�com�pa�rab�le�with�the�mic�ro�bi�o�lo�gic�cul-
tu�re�re�sults.�Al�so�we�com�bi�ned�as�sess�ment�of�CPIS
and�CURB-65�sco�res�in�or�der�to�sup�port�the�ac�cu�-
racy�of�in�fec�ti�on.�In�a�study�com�bi�na�ti�on�of�PCT
and�CPIS�sco�re�wor�ked�to�exc�lu�de�mis�di�ag�no�sis�of
ven�ti�la�tor�as�so�ci�a�ted�pne�u�mo�ni�a.22 Anot�her�re�cent
study�sho�wed�pro�cal�ci�to�nin�might�aid�in�iden�tif�-
ying�Pne�u�mo�ni�a�Se�ve�rity�In�dex/CURB�65�high-risk
pa�ti�ents.23 We�de�ter�mi�ned�that�pa�ti�ents�with�bac�te-
ri�al�in�fec�ti�on�sho�wed�high�se�ve�rity�sco�res.�Ne�vert�-
he�less,�it�was�sug�ges�ted�in�a�re�vi�ew�that�an�ti�bi�o�tic
the�rapy�sig�ni�fi�cantly�dec�re�a�sed�mor�ta�lity�and�lack
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FIGURE 1: CRP levels according to microbiological examination.
culture (+): Group 1, culture (-): Group 2-3.

FIGURE 2: PCT levels according to microbiological examination.
culture (+): Group 1, culture (-): Group 2-3.

FIGURE 3: CRP levels according to antibiotic treatment.

FIGURE 4: PCT levels according to antibiotic treatment.



of�res�pon�se�to�tre�at�ment�in�pa�ti�ents�with�COPD�ex-
a�cer�ba�ti�on.24 Ele�ven�tri�als�with�917�pa�ti�ents�we�re
inc�lu�ded�in�this�re�vi�ew.�Ten�tri�als�had�used�di�ag�-
nos�tic�cri�te�ri�a�of�in�cre�a�sed�co�ugh,�spu�tum�vo�lu�me
and�pu�ru�len�ce�for�COPD�exa�cer�ba�ti�on�as�in�di�ca�tors
of�bac�te�ri�al�in�fec�ti�on.�In�this�re�vi�ew�an�ti�mic�ro�bi�al
the�rapy�was�sup�por�ted�ac�cor�ding�to�the�re�sults�of
dec�re�a�se�in�mor�ta�lity.�

Ade�qu�a�te�an�ti�bi�o�tic�tre�at�ment,�which�me�ans
co�ve�ra�ge�of�all�pat�ho�gens�iso�la�ted,�and�de�ter�mi�ned
by�the�sen�si�ti�vity�pat�tern�in�the�an�ti�bi�og�ram,�sho�-
uld�de�fi�ni�tely�be�con�si�de�red�in�in�fec�ted�COPD�ca�-

ses.�Ac�cor�ding�to�our�re�sults,�ma�na�ge�ment�of�pa�ti�-
ents� with� ne�ga�ti�ve� mic�ro�bi�o�lo�gic� exa�mi�na�ti�on
might�ne�ed�the�aid�of�inf�lam�ma�tory�mar�ker�le�vels
in�or�der�to�gi�ve�cor�rect�de�ci�si�on.����

As�a�conc�lu�si�on,�ap�prop�ri�a�te�an�ti�bi�ot�he�rapy�is
es�sen�ti�al� in� the� pa�ti�ents� ad�mit�ted� to� ICU� with
COPD� exa�cer�ba�ti�on.� Ini�ti�a�ti�on� of� an�ti�mic�ro�bi�al
the�rapy�may�be�ma�ni�pu�la�ted�by�the�le�vels�of�CRP
and�pro�cal�ci�to�nin.�This�study�gi�ves�a�mi�nor�but�en-
co�u�ra�ging�re�sult.�Furt�her�stu�di�es�with�lar�ger�num-
ber�of�ca�ses�are�ne�ces�sary�to�con�firm�the�da�ta�and
to�es�tab�lish�the�use�of�the�se�da�ta�in�prac�ti�ce.
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