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Solunum Yolu Orneklerinin Gram
Boyamasiyla Incelenmesi: Ne kadar
Yol Gosteriyor



Gram Boyamasi

e Hans Christian Joachim Gram

* 1884 yilinda iki buyuk bakteri grubunu ayirt
etmek icin bir yontem gelistirdi
“Gram Boyamasl”

* Klinik mikrobiyoloji ve infeksiyon hastaliklari
alaninda en onemli ve en yaygin kullanilan test
— Kalttr sonuclarindan daha hizli sonuclaniyor
— Ampirik tedavi secimine yon veriyor



Gram Boyamasi
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Olgu

42 yasinda erkek

Ates, gogus agrisi, balgam
Ozgecmisinde dzellik yok
FM: Raller var

O, saturasyonu %94
Lokositoz, CRP yuksekligi




Balgam / Mikrobiyoloji

Jygun alinmasi
Hizl tasinmasi

laboratuvarda drneklemenin dogru yapilmasi
(purudlan kisim)

Boyamanin iyi yapilmasi ve iyi yorumlanmasi



Balgam / Mikrobiyoloji Uygun 6rnek
alinmasi

Ornek vermeden dnce 1-2 saat yemek

vememeli

SF/ Su ile agiz calkalanmali

Derin nefes alip 6ksurerek balgam cikarmali

Derhal laboratuvara ulastirilmali



Balgam / Mikrobiyoloji Uygun 6rnek
alinmasi

* indiiklenmis balgam
— Balgam cikaramayan hastalarda

— %3-5 NaCl nebulizatorle aerosol olarak 4 kez 5’er
dakika solutulur



Balgam incelemesi

— Renk
— Miktar

— Kivam
— Koku

 Mukopurulan balgam: bakteriyel pnémoni,
bronsit

— Mycoplasma ve adenovirts pndmonisi olan
hastalarin 1/2-1/3’0 ayni karakterde olabilir



Balgam incelemesi

Yetersiz veya sulu balgam: atipik
ondmonilerde

Passli balgam: alveolar tutulum, pndmokokal
ondmonide

Koyu kirmizi, mukoid balgam: Klebsiella
pneumoniae pnomonisinde

Kotu koku: karisik, anerobik mikroorganizma,
aspirasyon pnomonisi



Balgam incelemesi

* Balgam incelemesinin faydasini artirmak icin
orofarengeal kontaminasyonun en az olan
ornekler incelemeye alinmalidir

— > 25 epitel, <10 I6kosit incelenmemelidir

* Gorulen bakterilerin boyanma 6zellikleri ve
morfolojileri tanimlanmalidir

* Bakteriyel baskinlik yoksa bildirilmelidir



Balgamin Gram ile Incelemesi

* Bartlet 1974
* Murray ve Washington 1975
* Geckler 1977



Bartlet Skorlama

X100 Lokosit <10 0
10-25 +1
>25 +2

+3
Mukus

X100 Squamoz Epitel 10-25 -1

hicresi
>25 -2

20-30 alan incelenir, <0 skoru inflamasyon yok / kontaminasyon olarak degerlendirilir



Balgam Incelemesinin Zorluklari

Pndmonili hastalarin %40-60’1 balgam
citkaramiyor/uygun zamanda cikaramiyor

Orneklerin %40-60'1 orofarengeal
kontaminasyonu nedeniyle yetersiz numune

Antibiyotik baslanmis olmasi

Bircok mikroorganizma Gram ile boyanmiyor
(Legionella spp, Mycoplasma spp)

Taniya faydasini oldukga diistirtiyor



Solunum yolu ornekleri

* Endotrakeal aspirat, bronkoalveolar lavaj,
transtorasik igne aspirat kulttrleri daha verimli

* Antibiyotik sonrasi alinmasi akilci degil
 Maliyet etkinliginde uygun 6rnek toplanmasi
ve islem sureci 6nemli

— Uygun endikasyon
— Ciddi toplum kdkenli pnémoni en iyi endikasyon



Endotrakeal aspirat ornekleri

 Gram boyamasi ve kultlru ciddi toplum
kdkenli pndmoni nedeniyle entlibe olan
hastalarda oneriliyor ‘
— Hasta kooperasyonu gerektirmiyor [
— Alt solunum yolu 6rnegi aliniyor |
— Orofarengeal kolonizasyonu yok
— Nozokomiyal trakeal kolonizasyon

entlibasyondan hemen sonra alinmissa sorun
olmuyor




Balgam Gram Boyamasi

Balgam kulturlerinin verimi tim strecten
etkilenir
— Ornek toplama, tasima, hizli islem, sitolojik

kriterlerin uygunlugu, antibiyotik kullanimi ve
yorumlama becerisi



Balgam Gram Boyamasi

Gram boyamasinin yarari

* Yaygin olmayanlari kapsayacak ampirik tedavi
secimi (S. aureus, Gram -)

e Kiltir sonucunun dogrulanmasi



Balgam Gram Boyamasi

* Antibiyotik kullananlar (>24 saat) dislandiginda
pnomokok

— Gram boyamasi ile %63
— Balgam kultlru ile 86%
* Antibiyotik hi¢c kullanmayanlarda pnomokok
— Gram boyamasi ile %80
— Balgam kultlru ile %93

Musher DM, et al 2004



Balgam Gram Boyamasi

Pndmokok %10-50 oraninda saglikli
nozofarengeal mikrobiyatasinda bulunabilir

Siklikla alt solunum yollarinda (kronik bronsit)
kolonize olabilirler

Kolonizan bakterilerin Gram boyamasinda
gorulebilmesi icin cok miktarda olmasi gereklidir.

— Tasiyicilarda beklenmez

H. influenza icin sensitivitesi S. pneumonae’den
daha dusuktur (%40-80)



Balgam Gram Boyamasi

Toplum kékenli pnémoni nedeniyle hastanede
yatan 1669 hastada

e 983 (%59) 6rnek toplanmis

* 532 (%54) ornek kalitesi iyi

e 240 (%45) Gram boyamada baskin morfoloji
e 207 (%86) kultlirde mikroorganizma tespit

Garcia-Vazquez E et al. 2004.



‘ 1669 Patients With CAP

No Sputum
686 (41%)

Sputum
983 (59%)

Bad-Quality Sample
451 (46%)

Good-Quality Sample
532 (54%)
(32% of 1669)

No Predominant Morphotype
292 (55%)

Predominant Morphotype
240 (45%)
(14.4% of 1669)

16 (5.5%) Sfreptococcus pneumoniae
13 Haemophilus influenzae

10 Pseudomonas aeruginosa

8 H influenzae + S pneumoniae

6 Staphylococcus aureus

2 Streptococcus viridans

1 Kiebsiella pneumoniae

1 Moraxella catarrhalis

Gram-Positive Diplococci
103 (42.9%)

Gram-Positive Cocci
61 (25.4%)

Gram-Negative Bacillus
76 (31.7%)

94 (91.3%) S pneumoniae

37 (60.7%) S pneumoniae
5 § aureus
2 Hinfluenzae + S pneumoniae

43 (56.6%) H influenzae
19 P aeruginosa

3 M catarrhalis

3 Escherichia coli

1 K pneumoniae

In a study of 1669 patients with community-acquired pneumania (CAP), bacterial pathogens could be identified in only 264 cultured sputum samples.

Bunlarin sadece %16’sinin toplum kékenli pndmoni tanisina
yol gosterici




RESPIRATORY INFECTION

Comparison betrween pathogen directed antibiotic treatment
and empirical broad spectrum antibiotic treatment in
patients with community acquired pneumonia: a prospective
randomised study

M M van der Eerden, F Viaspolder, C S de Graaff, T Groot, W Bronsveld, H M Jansen,

W G Boersma
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Background: There is much controversy about the ideal approach to the management of community
acquired pneumonia (CAP). Recommendations differ from a pathogen directed approach to an empirical
strategy with broad spectrum antibiotics.

Methods: In a prospective randomised open study performed between 1998 and 2000, a pathogen
directed treatment (PDT) approach was compared with an empirical broad spectrum antibiotic treatment
(EAT) strategy according to the ATS guidelines of 1293 in 262 hospitalised patients with CaAaP. Clinical
efficacy was primarily determined by the length of hospital stay (LOS). Secondary ocutcome parameters for
clinical efficacy were assessment of therapeutic failure on antibiotics, 30 day mortality, duration of
antibiotic treatment, resclution of fever, side effects, and quality of life.

Results: Three hundred and three patients were enrolled in the study: 41 were excluded, leaving 262 with
results available for analysis. No significant differences were found between the hwo treatment groups in
LOS, 30 day mortality, clinical failure, or rescolution of fever. Side effects, although they did not have a
significant influence on the cutcome parameters, occurred more frequently in patients in the EAT group
than in those in the PDT group (60% v 172, 5% ClI — 0.5 to — 0.3; p-——0.001).

Conclusions: An EAT strategy with broad spectrum antibiotics for the management of hospitalised patients
with CAP has comparable clinical efficacy to a PDT approach.

Toplum kokenli pnédmonide tanisal yaklasimi arastiran

randomize kontrolli calismada
*Patojene yonelik veya ampirik tedavi arasinda mortalite
oranlarinda ve hastanede yatis stresinde anlamli farkhlik

bulunmamis
*YBU vyatisi olanlarda patojene yonelik tedavi grubunda
mortalite anlamli distk bulunmus



Balgam Gram Boyamasi

* 17 340 hastanede yatan pndmonili hastada
sadece %7,6 mikrobiyal teshis yapilmis

 Randomize calismada, drnek alimiicin 4

saatlik gecikme, mortalitede anlamli artisa
neden olmus

Bartlet JG 2011
Lim VS 2009



Balgam Gram Boyamasi

Saglik bakimi iliskili pndmoni hastalarda:
prospektif gozlemsel calismada

Balgam Gram boyamanin sensitivite and spesifitesi
— Streptococcus pneumoniae %62 ve %91.5
— Haemophilus influenzae %60.9 ve %95.1

— Moraxella catarrhalis %68.2 ve %96.1
— Klebsiella pneumoniae %39.5 ve %98.2
— Pseudomonas aeruginosa %22.2 ve %99.8

— Staphylococcus aureus %9.1ve %100



All patients

670
|
| |
Mo sputum sample Sputum sample
79 (11.8%) 491 (B8.2%)
|
| |
Bad quality sample Good quality sample
113(16.9%) 478(71.3%)
|
| | |
No meamingful microorganism Polymicrobial flora Predominant morphotvpe
37 (8.5%) 150(22.4%) 271 (40.4%8)

Results of sputum Gram stain in patients with CAP and HCAP.




Contents lists available at ScienceDirect

o tic

i
Microbiology &'
Infectious Disease

Diagnostic Microbiology and Infectious Disease

| =) ' b
2"
journal homepage: www.elsevier.com/locate/diagmicrobio b i
Appropriateness of expectorated sputum cultures in the hospital setting ®<:mssmrk
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ARTICLE I NFO ABSTRACT

Article history:

Received 9 November 2014

Received in revised form 29 April 2015
Accepted 16 May 2015

Available online 21 May 2015

We assessed whether expectorated sputum samples are ordered according to national guidelines and the impact
of culture results on patient management. Overall, guidelines for ordering sputum samples were followed for 23%
(18/78) of patients. Results affected treatment in 18% (14/79) of cases. Reducing inappropriate sputum cultures
may have significant economic savings in the hospital system.

© 2015 Elsevier Inc. All rights reserved.

122 balgam o6rneginin 94 (%23)’tG ATS/IDSA kriterlerini karsiliyor
*Hastalarin yarisinda pnédmoni ayirici tanida
Siklikla ‘pan-culture’
*>24 saat antibiyotik kullanan hastalar

Uygun olmaya balgam 6rneklerini azaltmak ekonomik kazanc
saglar

[Z



Balgam Kulturd?

* Balgam kuiltiri de Gram boyamasi gibi
tartismal

* Bakteriyemisi olan pndmokokal pnédmonili
hastalarin balgam kultlru pozitiflik oranlari
(%24-94)

* H. influenza pnomonisiicin (% 35-73)



Gram + kok kumeleri




Gram + zincir yapan koklar
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The significance of bacterial engulfment in

Gram-stained sputum in patients with respirat«
infections

Masafumi Shimoda, MD?2, Takeshi Saraya, MD, F’hDa’*, Shota Yonetani, PhDP, Koji Araki®?,
Hajime Takizawa, MD, PhD*#

Abstract

INn general, physicians believe that the presence of bacterial engulfment in white blood cells (WBCs) on Gram-stained sp

hallmark of lower respiratory infection. Howewver, no studies have described the significance or diagnostic accuracy of engt
lower respiratory tract infections.

We prospectively studied sputum samples by Gram staining (Favor method) for their quality and engulfment score

obtained from patients with respiratory symptoms at inpatient and outpatient settings at Kyorin University Hospital
December 2012 and April 201 5.

« 163 I;aliteli balgérh_-é')rn-eéi

* |nfeksiyonu olanlar (n:93)
— Pnomoni (%65)
— Bronsit (%26)
— Aspirasyon pnomonisi (%5)
— Influenza (%4)

* |nfeksiyonu olmayanlar (n:70)
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The significance of bacterial enguilfment in

Gram-stained sputum in patients with respirat«
infections

Masafumi Shimoda, MD?, Takeshi Saraya, MD, PhD®", Shota Yonetani, PhDP, Koji Araki®,
Hajime Takizawa, MD, PhD*#

Abstract

INn general, physicians believe that the presence of bacterial engulfment in white blood cells (WBCs) on Gram-stained sp
hallmark of lower respiratory infection. However, no studies have described the significance or diagnostic accuracy of engt
lower respiratory tract infections.

We prospectively studied sputum samples by Gram staining (Favor method) for their quality and engulfment score

obtained from patients with respiratory symptoms at inpatient and outpatient settings at Kyorin University Hospital
December 2012 and April 201 5.

Balgamin kaliyesi iyi olsa da “engulfment” her
zaman infeksiyonu gostermiyor

Infeksiyonu olmayan hastalarda nétrofiller icinde
bakteriyel “engulfment” olabilir
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The significance of bacterial engulfment in
Gram-stained sputum in patients with respirat«

infections

Masafumi Shimoda, MD?2, Takeshi Saraya, MD, PhD*", Shota Yonetani, PhDP, Koji Araki®,
Hajime Takizawa, MD, PhD#

Abstract
In general, physicians believe that the presence of bacterial engulfment in white blood cells (WBCs) on Gram-stained sp
hallmark of lower respiratory infection. Howewver, Nno studies have described the significance or diagnostic accuracy of engt
lower respiratory tract infections.

We prospectively studied sputum samples by Gram staining (Favor method) for their quality and engulfment score
obtained from patients with respiratory symptoms at inpatient and outpatient settings at Kyorin University Hospital
December 2012 and April 201 5.

. Bakteriye géké sonuglaf deéisir ' :
* Non-streptokoklarin “engulfment” skoru
infeksiyon olan grupta fazla

e S. pneumoniae “engulment”skoru infeksiyonu
olan ve olmayanlarda ayni
— Kapsulta notrofil aracili immuaniteye etkisi
— Opsofagozitozu inhibisyonu?



X1000, WBC icindeki
A: S. pneumoniae, B: H.influenza, C: Moraxella catarrhalis D: S. aureus




Infectious Diseases Society of America/American
Thoracic Society Consensus Guidelines on the
Management of Community-Acquired Pneumonia
in Adults
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Toplum Kokenli Pnomonide Tanisal
Testler

e Spesifik patojen stiphesi varsa oneriliyor
(MR;Level II)
— Ampirik tedavi basarisiz olabilir (Tularemi vs)

* Ayaktan hastalara rutinde istege bagl
(MR;Level I)
— Ampirik tedaviye iyi yanit veriyor

— Ancak epidemiyolojik 6nemi olan patojenler,
(spesifik tedavileri, kemoprofilaksi, biyoterérizim,
salgin zamanlari) haric



Toplum Kokenli Pnomonide Tanisal
Testler

* Hastaneye yatirilan hastalarda bazi endikasyonlar
varsa oneriliyor, yoksa istege bagl (MR;Level I)

e Sadece balgamin kalitesi iyi ise (MR;Level Il)
— Toplanma, tasinma, islem
* Ciddi toplum kokenli pnémoni (MR;Level Il)

— Kan kulturd, Griner antijen testi (S. aureus, Legionella
pneumophilia, P. aeruginosa, Gram negatifler)

— Endotrakeal aspirat



Tedavi 6ncesi balgam gram yaymasi
vapilmasi onerilen endikasyonlar

Hastaneye yatirilan hastalarda
Yogun bakim Unitesinde yatis
Antibiyotige yanitsiz olan ayaktan hasta
Kaviter infiltrasyon
Lokopeni
Aktif alkol kullanimi
Ciddi karaciger hastaligi
Ciddi obstuktif/yapisal akciger hastaligi
Aspleni
Seyahat (son 2 hafta icinde)
Pozitif Uriner antijen testi (Lejyonella, pndmokok)
Plevral efliizyon



Sonuc

Balgam cikaran, kaliteli 6rnek veren ve
antibiyotik kullanmayan hastalarda balgam
Gram boyamasi %80 oraninda pndmoni
tanisina faydali bulunmustur

Invaziv olmayan, ucuz
Ampirik tedavi secimine oldukca faydalidir

Sensitivitesi ve spesifitesi tartismali olsa da
balgamin mikroskopik incelemesi pnomoni
tanisinin asil yol gostericisidir






