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Son 15 yil icerisinde 65 yas
ve uzeri yasl nufusun orani
%7’den =%10’a

ylUkselmistir.

Ulkemizde yaklasik her 10
kisiden biri geriatrik yas
grubundadir.

2021 yil sonu itibariyle 84
milyon 680 bin 273 kisiden 8
milyon 245 bin 124 kisi 65
yas ve uzeridir.



Geriatrik Hastalarin Ozellikleri

Immunosenesens (bagisiklik yaslanmasi), eslik eden hastaliklar ve
toplu yasama: enfeksiyon riski artar.

Ates ve enfeksiyonun diger tipik belirti ve semptomlari
bulunmayabilir.
Ates esigi daha duisuk

Spesifik olmayan semptomlar (kafa karisikligi, diisme ve anoreksi
vb) enfeksiyonun yaygin belirtileridir - tanisal testlerle enfeksiyon
icin daha ileri degerlendirmelere yol acabilir.

Empirik antibiyotikler baslanmissa ve tani testleri negatifse
kesilmelidir.




Yaslilikta enfeksiyonlar neden sik ?

Solunum sistemi; mukosiliyer klirenste ve oksuiriik refleksinde azalma
Urogenital, GIS ve deri; bariyer sistemlerinin bozulmasi

Immin yaslanma (immiinosenesens)

Kronik hastaliklarda (DM, KBH, KOAH vb.) artis

Geriatrik sendromlar (immobilite, kirillganlik, sarkopeni, demans,
depresyon, dekubit Ulseri, Griner ve fekal inkontinans)

Sosyoekonomik durum (yalniz yasama, bakimevinde kalma, diisiik
sosyoekonomik diizey)

Duyusal ve motor fonksiyon bozukluklari
Cevresel faktorler ( sigara, alkol, hava ve cevresel kirlilik)




Geriatrik Hastalarda Enfeksiyon

Enfeksiyonlara bagli acil servis ve hastane basvurusu 4

Amerika (2012): tum geriatrik acil basvurularinin %14°G ve yilda
= 3 milyon yasli enfeksiyonlar nedeniyle acil servise
basvurmaktadir.

En sik acil basvuru nedenleri:
— Alt solunum yolu enfeksiyonlari

— Uriner sistem enfeksiyonlari
— Sepsis

Infections in Older Adults. Emerg Med Clin N Am 39 (2021) 379-394r.




Yaslilarda En Sik Enfeksiyonlar

Foxxprerimenoal Geronrology 133 (20200 1T 1085%

Viral
infections

Fig. 1. Thho major causces of infectious®
Adopted from T <rme o1

(e.g.. Nnfluenza

Frnoarmococcal
infecocion)

Chrinmnary
tract
infections

Major
imfections
sy Thhe&

elderly

case in clder individuals.,
(2019).



INNATE IMMUNITY
Macrophage

ADAPTIVE IMMUNITY

Naive
TREC+

NETs formation v, _- Treg

ROS production [ \ A %

phagocytosis X inflammatory molecules
degranulation Th17/Treg

inflammatory .
Neutrophil ROS production cytokines . Antibodies
phagocytos‘s ’ ..‘ ‘ interaction ‘ AV'd'ty

TLRs | === 3
f CDS56%"CD57+ o 3
: ® IL-12 S
1cose*~*«~ — INFs
l"“ . ~‘

Dendritic , el IgD-CD27- ¥ A N

I
cell igD- cD27+ | TNFa

Cell debris, Y, N -
PAMPs, mtDNA Y P

and DAMPs e e ) ’
N R

4 Inflamma-miRs L

Agalactosylated 5o -~ ’ @ microbiota
N-glycans > - D dysbiosis
l Autophagy

Coagulation Impaired
regulation of

athwa -~ o
PSSy Yaslanmayla birlikte viicudumuzda e bpiaicia:

GiD I Mitochondrial diisuik seviyeli INFLAMASYON pathway
dysfunction

INFLAMMAGING




_‘me - B
%% " A |‘,|§

~~  Childhood Post-puberty and Adulthood Old age

INNATE IMMUNITY Q Inflammation, IL-6, IL-1B, IL-12, IL-8 Q IL-18, IL-6, TNF-a, IL-10
TLR4, phagocytic activity NK cells and cytotoxicity

IFNy killer DC, pDC INFa/B

>

o" Inflammation l cytotoxic activity and chemotaxis
NK cells O" T NK cells, Type 2 ILC count d T IFNy, IL-17, IL-15
Monocytes and Basopf:.l.l.s IL-10 non-classical monocytes

Erkeklerde immunosenesens daha hizl !

ADAPTIVE IMMUNITY i flammaging, IL-10
CD4/CDS8 ratio, CD4 T cells, Th2 N CD4/CD8 ratio, CD4 cells
Q CD4/CD8 ratio Th2 type cytokines antibodies
CDA4 T cells B cells and autoreactive B cells d & Inflammaging
T cell activation/proliferation CD8 effector memory
CD8 T celis
l l apoptosis naive CD4 and B cells
IgA, IgM, IgE IFNy and IL-17
>3 T g T T.es cells, CD8 T cells and Th1 v F“‘t';"
Treg NUMber apoptosis immunosenescence
CD4/CDS8 ratio
autoreactive B cells

Ageing Research Reviews 71 (2021) 101422



BIYOBELIRTECLER
Akut Faz Reaktanlari

BIOMARKERS \ \?
)



Yaslilarda Enfeksiyon Tanisi

 Semptomlarin baslamasindan sonraki 12-24 saat icinde tam kan sayimi
yaptlmalidir (B-Il).

* Yuksek WBC sayimi atesten bagimsiz olarak enfeksiyon suphesini
destekler (BIl).

— 14.000 hicre/mm?3 veya sola kayma (%46 bant notrofil veya metamiyelosit ylizdesi, veya toplam
bant notrofil sayisi, 1.500 hiicre/mm?3)

* Ates, lokositoz ve/veya sola kayma veya fokal enfeksiyonun spesifik
klinik belirtilerinin yoklugunda, ek tani testleri gerekli olmayabilir

(C-111).

Clinical Practice Guideline for the Evaluation of Fever and Infection in Older Adult Residents of Long-Term Care
Facilities: 2008 Update by the Infectious Diseases Society of America



Pozitif AFR Negatif AFR*

PCT Albumin

CRP Prealbumin

Sedimentasyon Retinol baglayan protein

Ferritin Anti-trombin

Fibrinojen

SAA (serum amiloid A) *Akut enf.da ilk 1 haftada yararsiz
Hepsidin

Alfa-1 antitripsin
Alfa-2 makroglobin

- PCT 20.25 bakteriyal pnédmoni, PCT 20.5 sepsis (Duy. %77-85 ve Ozg. %75-83)
« ATS / IDSA Rehberlerinde pnomoni tanisinda CRP ve PCT’nin yeri yok




Akut bakteriyal enfeksiyonlarin klinik agirhigi arttik¢a;
PCT, CRP ve Laktat’ in da serum duzeyleri artar

42
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Ciddi akut bakteriyel enfeksiyon-digi enfeksiyoz nedenlerde PC’

1- Falciparum sitmasi: PCT >4 ise kotu prognoz gostergesidir.

2- Leptospiroz: PCT <70 ng/ml olabilir.

(Intraselliiler enfeksiyonlar)

4- Viral enfeksiyonlar: PCT yukselmez.




PCT yukselmesine yol acan non-enfeksiyoz nedenler

|- Ciddi fizyolojik stres (masif stres) (72 saat) (genellikle <2 ng/ml)

1. Ciddi travma (kaza ve major cerrahi girisim) (hipovolemik sok gelisince)
Cogunda non-enfeksiyoz SOFA'ya bagli akut MOF gelisince PCT yukseliyor.

Ciddi yanik
Kardiyojenik sok
Ciddi pankreatit

Sicak carpmasi
Bobrek yetersizligi
Barsak iskemisi
Rabdomiyoliz

Ciddi Karaciger hasari

© 00 NO O~ WD

 KBH (<30 ml/dk)’da bazal
deger yuksektir (<2 ng/mL)

 Diyaliz sonrasi %50 duser
(KBH ve PCT caligsmalarina
gereksinim var)

Your Body on Stress




PCT yukselmesine yol acan non- enfeksiyoz nedenler

lI- Kanser
1- Meduller tiroid Ca
2- Kucuk - hucreli Akc Ca
3- Néroendokrin TM (NET) (Akc, GiS, Pankreas)

lll- Immunoassay test etkilesimi: Monoklonal ve poliklonal antikor
ilaclar

V- Sitokinleri stimule eden ilaclarla tedavi: OKT3, ATG,
alemtuzumab, IL-2 (*ATG: PCT x50 yukseltebilir)

V- YD: llk £72 saat <20 ng/ml; >72 saatten sonra <0.5 ng/ml kabul
edilir

VI- GVHD ve bazi vaskulitler



PCT yiiksekligi ( = 0.5)

Aksi kanitlanmadikga ciddi akut bakteriyal enfeksiyon kabul edilir.

Antibiyotik tedavisine yanit suresini belirlemede kullanilir.
24 s ara ile PCT istenir; gunluk %20 dusme yanit gostergesidir.

PCT seviyesi <0.5 mcg/L olunca AB kesilebilir.

PCT’e dayali AB tedavisi: AB kullanim suresini < 2 gun kisaltabilir.

Hamade B, et al. Crit Care Clin 2020;36:23-40.



CRP ve PCT

Enfeksiyon tanisinda klinik bulgulara ustinlugi gosterilememis !

Klinik, radyolojik bulgular ve biyobelirteclerin beraber kullanimi
bakteriyel enfeksiyon ekartasyonunda daha sensitif

PCT: Bakteriyel enfeksiyonun ekartasyonu acisindan yasla degisen
esik degerleri mevcut

— 65-74 yas icin 0.639 pg/L

— >75vyasicin 0.817 pg/L

Duin van D. Diagnostic challenges and oppurtunities in older adults with infectious diseases. Aging and Infectious
Diseases 2012;54:973-8.



European Journal of Intermal Medicine 37 (2017) 7—12

Contents lists awvailable at ScienceDirect

European Journal of Internal Medicine

jourmal homepage: www . . elsewvier.com/locate/ejim

Rewview Aaticle

C-reactive protein (CRP) measurement in geriatric patients hospitalized
for acute infection->«

Andrea Ticinesi #P*, Fulvio Lauretani =P, Antonio Nouvenne %, Emanuela Porro P, Guido Fanelli <9,
Marcello Magegio <, Tiziana Meschi 2P

Geriatrik hastalarin hastaneye yatisinda akut enfeksiyon belirleme surecinde CRP
Olcimunin 6nemi

Hastanede kalis siresince CRP ol¢umlerinin tekrarlanmasinin hastaligin seyrini
izleme ve taburculuk zamanlamasini yonlendirme potansiyeli

Akut enfeksiyon belirtileri gosteren yasl hastalarda enfeksiyon tanisi ve yonetiminde
onemli bir biyobelirtectir.

Yash hastalarda CRP duzeyleri, genc yetiskinlere gore daha dusuk artis gosterebilir,
tani ve tedavi sureclerinde dikkate alinmalidir.



European Journal of Internal Medicine 37 (201 7) 7—12

Contents lists awvailable at ScienceDirect

European Journal of Internal Medicine

journa Il homepage: www _elsevier.com/locate/ejim

Rewview Article

C-reactive protein (CRP) measurement in geriatric patients hospitalized
for acute infection <

Andrea Ticinesi *?*, Fulvio Lauretani *”, Antonio Nouvenne *”, Emanuela Porro ”, Guido Fanelli <9, 2017
Marcello Maggio ®°, Tiziana Meschi 2P

Hastaligin Seyri ve Tedavi Uzerine Etkileri:

CRP duzeylerindeki degisimler, tedaviye yanit olarak degerlendirilebilir.

Hastanin durumunda iyilesme olup olmadigini anlamak icin seri CRP élctimleri yararl
olabilir.

Ancak, yasl hastalar Gzerinde bu 6lctimlerin kesin yarari hala net degildir.
CRP'nin dinamiklerinin ve kesin klinik anlaminin daha iyi anlasilmasi gerekmektedir.

Hastaligin seyrini izlemek ve taburcu zamanlamasini belirlemek icin seri CRP
Olcumlerinin roll Gzerine daha fazla arastirmaya ihtiyag¢ vardir.
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SYSTEMATIC REVIEW

Duration of antibiotic treatment using
procalcitonin-guided treatment algorithms in
older patients: a patient-level meta-analysis from
randomized controlled trials
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CAarROLIMNA E OLUVEIRAZS, YaHYA SHEHABIZ® 22, Dalaras SToL=2", MicHAEL TarMM2", ALESSLA WERDURIZE,

* PCT-rehberli tedavi algoritmalariyla antibiyotik tedavisinin stiresinin nasil
optimize edebilecegi incelenmis

* PCT degerlerinin zaman igcindeki degisimlerini izleyerek, antibiyotik tedavisinin ne
zaman sonlandirilacagina dair karar verilmesini saglamayi amaclamis.

* PCT degerlerinin diististiniin, enfeksiyonun kontrol altina alindigini ve antibiyotik
tedavisine son verilebilecegini gosterdigini ortaya koymus.

e Gereksiz antibiyotik kullanimini, maliyeti ve yanetkileri azaltmis ve hastalarin
iyilesme sireclerini hizlandirmistir.
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EvELIEN DE oG
1=

Control PCT Adjusted regression p value for
(events / (events / coefficient, interaction
control group) PCT group {95% CI)

Duration of antibiotic therapy
Overall (n=4707),85+£82 (n=4714), 65738 =il -2.01(-2.32, -1.69)
Subgroup by age
Age < 75 years (n=3551),84+83  (n=3528), 64 +8.1 i -1.99 (-2.36, -1.62) 0.654
Age 75 - 80 years (n=500), 92+ 88 (n=534), 72+74 -1.98 (-2.94, -1.02)
Age 80 - 85 years (n=405), 88+ 70 (n=398),65+71 > -2.20 (-3.15, -1.25)
Age > 85 years (n=251),86+78 (n=254). 65+60 -2.10 (-3.29, -0.91)

v v v v v v

4 -3 -2 -1 0 1 2

PCT use is associated with shorter PCT use is associated with longer
duration of antibiotic therapy duration of antibiotic therapy

Figure 2. Forest plot showing duration of antibiotic therapy. Association of PCT-guided antibiotic stewardship and duration of
antibiotic therapy in predefined subgroups. No., number.
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Control PCT Adjusted odds ratio p value for
(events / [events / (95% CI) interaction
control group) PCT group

30-day mortality
Cwerall 599/4T0T (12.7%)  543/4714 (11.5%) —— 0.90 (0.81, 1.00)

Subgroups by age
Age < T5 years A78/3551 (10.6%) 331/3528 (9.4%) - 0.87 (0.76, 1.00) 0.891
Age 75 - 80 years 93/500 (18.6%) 89/534 (16.7%) s 0.86 (0.67, 1.10)

Age BO - BS years T2/405 (17.8%) 81/398 (20.4%) - 1.19 (0.91, 1.55)
Age = 85 years 56/251 (22.3%) 427254 (16.5%) 0.76 (0.55, 1.06)

PLCT use is associated PCT use is associated
with lower mortality  with lower mortality

Figure 3. Forest plot showing 30-day mortality. Association of PCT-guided antibiotic stewardship and mortality in predefined
subgroups. No., number.
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Opinion Paper

Philipp Schuetz*, Albertus Beishuizen, Michael Broyles, Ricard Ferrer, Gaetan Gavazzi, Eric
Howard Gluck, Juan Gonzalez del Castillo, Jens-Ulrik Jensen, Peter Laszlo Kanizsai, Andrea
Lay Hoon Kwa, Stefan Krueger, Charles-Edouard Luyt, Michael Oppert, Mario Plebani, Sergey
A. Shlyapnikov, Giulio Toccafondi, Jennifer Townsend, Tobias Welte and Kordo Saeed

Procalcitonin (PCT)-guided antibiotic stewardship:
an international experts consensus on optimized
clinical use

* Hastane ortaminda antibiyotik yonetimini iyilestirmek icin PCT kullaniminin etkinligi,
PCT'nin bakteriyel enfeksiyonlarin teshisindeki rolt ve antibiyotik tedavisinin
yonetimindeki etkisi incelenmis.

* PCT seviyeleri, bakteriyel enfeksiyonlarin varligini ve siddetini guvenilir bir sekilde
tahmin etmekte kullanilmis, bu da tedavi sureclerinin daha dogru yonetilmesini
saglamis.

* PCT, tedavi surelerinin kisaltilmasina ve dolayisiyla hastane kalis sirelerinin
azaltilmasina yardimci olmus.



Patient with mild illness outside ICU
(Defined by setting specific scores, e.g. qSOFA, MEDS, NEWS)

Initial clinical assessment Bacterial infection Bacterial infection
(Including microbiology) uncertain highly suspected
| |
¥ * * *
PCT result (pg/L) <0.25 20.25 <0.25 20.25
Probability of bacterial - .
Infection based on PCT level? Low probabillity High probability Low probability High probability
) ) Bacterial infection Bacterial infection Bacterial infection
Overall interpretation unlikely likely possible _
Withhold Abx, Use empiric Abx

P consider other Use Abx based on based on clinical Use Abx based on

Antiblotic management diagnostic tests to clinical judgement judgement, consider clinical judgement
establish diagnosis other diagnostic tests

Immiin sistemi baskilanmis (HIV dahil), kistik fibroz, pankreatit, travma, gebelik, yiiksek
hacimli transfuizyon, sitma hastalarinda dikkatli olun;

Kronik enfeksiyonlari (6rn. apse, osteomiyelit, endokardit) olan hastalara PCT
rehberliginde yonetim uygulanmamalidir.

Figure 1: PCT use in patients with mild illness outside the ICU.
Schuetz P, et al.Clin Chem Lab Med 2019; 57(9): 1308-1318



Initial clinical assessment
( Including microbiology)

PCT result (pg/L)

Probability of bacterial
Infection based on PCT level?

Ovwverall interpretation

Antibiotic management

Patient with moderate iliness outside ICU
(Defined by setting specific scores, e.g. gSOFA, MEDS, NEWS)

Bacterial infection

Bacterial infection

highly suspected
|

L

+

<0.25

=0.25

Low probability

High probability

Bacterial infection
possible

uncertain
|
+ +

<0.25 20.25

Low probability High probability
Bacterial infection Bacterial infection
unlikely likely
Use empiric Abx

based on clinical Use Abx based on
judgement, consider clinical judgement

other diagnostic tests

Use empirc Abx
based on clinical
judgerment, consider
other diagnostic tests

Use Abx based on
clinical judgement

Use PCT every 24—

Consider 2nd PCT

Use PCT every 24—

Immiin sistemi baskilanmis (HIV dahil), kistik fibroz, pankreatit, travma, gebelik, yiiksek
hacimli transflizyon, sitma hastalarinda dikkatli olun;

Kronik enfeksiyonlari (6rn. apse, osteomiyelit, endokardit) olan hastalara PCT
rehberliginde yonetim uygulanmamalidir.

Schuetz P, et al.Clin Chem Lab Med 2019; 57(9): 1308-1318



Patient with severe illness in ICU
(Defined by setting specific scores, e.g. qSOFA, SOFA, APACHE)

Initial clinical assessment
(Including microbiology)

Bacterial infection
uncertain

PCT result (pg/L)

+

+

Bacterial infection
highly suspected

<0.5

20.5

+

Probability of bacterial
Infection based on PCT level?

<0.5

20.5

Low probability

High probability

Overall interpretation

Low probability

High probability

Bacterial infection
unlikely

Bacterial infection
likely

Antibiotic management

Bacterial infection
possible

Use empiric Abx
based on clinical
Jjudgement, consider
other diagnostic tests

Use PCT within 24—

Use Abx based on
clinical judgement

Use empiric Abx
based on clinical
judgement, consider
other diagnostic tests

Use Abx based on
clinical judgement

Use PCT every 24—

Use PCT every 24—

Immiin sistemi baskilanmis (HIV dahil), kistik fibroz, pankreatit, travma, gebelik, yiiksek
hacimli transflizyon, sitma hastalarinda dikkatli olun;

Kronik enfeksiyonlari (6rn. apse, osteomiyelit, endokardit) olan hastalara PCT
rehberliginde yonetim uygulanmamalidir.

Schuetz P, et al.Clin Chem Lab Med 2019; 57(9): 1308-1318
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Procalcitonin: Inflammatory Biomarker for Assessing
the Severity of Community-Acquired Pneumonia —
A Clinical Observation in Geriatric Patients

H.). Heppner? T. Bertsch® B. Alber® A.S.Esslingerc C.Dragonas?®
J.M. Bauer® C.C. Sieber®

* PROPAGE calismasi: 8 Fransiz geriatri birimindeki 107 hasta

* Onceki 48 saatte pndmoni tanisiyla antibiyotik tedavisine baslamis yasl (=80 yas)
hastalari kapsayan prospektif, karsilastirmali, randomize, acik etiketli

* Antibiyotik tedavisine maruz kalma orani azaldi (8 vs 10 giin)

* lyilesme hizinda fark yok
4. ve 6. glinlerde PCT duizeyi, tedavinin kesilme kararinda etkili olabilir.
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Procalcitonin to reduce exposure A
to antibiotics and individualise treatment

iNn hospitalised old patients withh pmneumonia:

a randomised study

Gasatan Gavazzi'=>", Sabine Drewvet!-<, Matthieu Deaebray?, Jean Luc Bosson™2, Fatah Tidadini®, Marc Paccalin®,

Benoit de Wazieres®, Thomas Celarier'™1, Marc Bonnmnefoyw ' 13 and VWirginie Witrat?®

Cesitli enfeksiyon turleri ve siddetlerinde PCT seviyelerinin nasil bir rehberlik
sagladigini incelemistir

PCT, hastaligin bakteriyel dogasini ve tedaviye yanitini dogru bir sekilde
belirlemede yararli olmus, boylece hastalar Uzerindeki antibiyotik ylikii azaltilmistir.

PCT'nin genis capta kullanimi, 6zellikle solunum yolu enfeksiyonlari ve sepsis
vakalarinda gereksiz antibiyotik kullanimini 6nemli 6lclide azaltabilir.

Genel saglik bakim maliyetlerini disiirmekte ve hastalarin iyilesme kalitesini
artirmaktadir.
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* CRP, PCT pozitifligi/negatifligi ile 6nemli 6lclide iliskili olan tek bagimsiz degisken

e Sagkalim analizinde PCT pozitif grupta 30 gunliik hastane i¢i 6lium orani negatif
gruptan anlamli diizeyde daha yliksek

* Alb-negatif (<2,5 g/dL) ve PCT-pozitif grupta sagkalim orani anlamli derecede diisiik

* PCT, CRP ve Alb ile gliglii bir sekilde iliskili
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Hem PCT hem de albimin duzeyleri, hastalik
sonuclari tzerinde 6nemli etkilere sahiptir.
Ozellikle, diisiik albiimin ve yiiksek PCT
seviyeleri daha kotu saglik sonuglariyla
iliskilendirilmistir.

PCT ve albumin seviyelerinin kombinasyonu,
enfeksiyon riski altindaki yasl hastalar icin
degerli prognostik araclar olarak kullanilabilir.

Bu biyobelirtecler, 6zellikle yuksek riskli hasta
gruplarinda erken miudahale ve yonetim
stratejilerinin belirlenmesinde yardimci
olabilir.



Eritrosit Sedimentasyon Hizi (ESH)

* Yas ve komorbid hastaliklara bagli artar.
— Erkeklerde; yas/2
— Kadinlarda; (yas+10)/2

* Enfeksiyon icin spesifik degil

* Romatolojik enflamatuvar hastaliklarda CRP ile beraber artar.
— ESH yuksekligine CRP yukselmesi eslik etmiyorsa: MM ve SLE

* Tedaviye yanitin takibinde kullanilabilir.

* Cok yuksek ESH varsa arastiriimali

Duin van D. Diagnostic challenges and oppurtunities in older adults with infectious diseases. Aging and Infectious
Diseases 2012;54:973-8.



Geriatrik Hastalarda AFR

* Yiksek AFR seviyeleri artan mortaliteyi ongordurebilir.

» Hafif bir akut faz yaniti, kétid sonuclanabilecek dereceye kadar devam
eden metabolik bozulmanin varligini yansitabilir.

 Minimal dizeyde yuksek akut faz protein seviyeleri, biyolojik olarak
daha yasli olan ve metabolik stresin daha bliylik miktarda kiimulatif
etkisinden kaynaklanan viicut hasarina maruz kalan bireyleri
tanimlayabilir.

Harris TB, Ferrucci L, Tracy RP, et al. Associations of elevated interleukin-6 and C-reactive protein levels with mortality in the elderly. Am J Med
1999; 106:506.

Kushner I. C-reactive protein elevation can be caused by conditions other than inflammation and may reflect biologic aging. Cleve Clin J Med
2001; 68:535.



Geriatrik Hastalarda AFR

Dogru Tani ve Tedavi:

 Ozellikle prokalsitonin gibi spesifik belirtecler, bakteriyel enfeksiyonlarin
varligini ve siddetini belirlemede kullanilabilir.

e Gereksiz antibiyotik kullanimini 6nlemeye yardimci olur ve antibiyotik
direncinin azalmasina katkida bulunabilir.

Hastaligin Seyrini izleme:

* Tedaviye yanitin izlenmesi ve enfeksiyonun kontrol altina alinip
alinmadiginin belirlenmesinde kullanilabilir.

* Tedavi suresi ve dozu daha etkin bir sekilde ayarlanabilir.




Geriatrik Hastalarda AFR

Hastalik Siddetinin Degerlendirilmesi:

* CRP gibi biyobelirtecler, enfeksiyonun siddetini ve vicuttaki inflamatuar yaniti
degerlendirmeye yardimci olur.

* Gereken tedavi yogunlugunu belirlemede kullanilabilir.

Hasta Yonetimi ve Karar Verme:

* Antibiyotik tedavisine ne zaman baslanmasi veya sonlandirilmasi gerektigi
konusunda daha bilingli kararlar verme olanagi saglar.

 Ozellikle coklu ilac kullanan veya kronik hastaliklari olan yasl hastalar icin
onemlidir.




Geriatrik Hastalarda AFR

Antibiyotik Yonetisimi:

* Biyobelirte¢ kullanimi, hastane i¢i antibiyotik yonetim programlarinin
bir parcasi olarak degerlendirilebilir.

* Dogru antibiyotik secimi, dozaj ve tedavi siiresinin optimize edilmesine
yardimci olur.

* Hem hastanin sagligini korumak hem de daha genis capta antibiyotik
direnci sorunlariyla muiicadele etmek icin dnemlidir.

e Tedavi basarisini artirabilir ve yan etkileri azaltabilir.
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Geriatrik Hastalarda Antimikrobiyal Kullanimi

* Cokyaygin !l

* Onemli bir kismi uygunsuz;
— Uygun endikasyon eksikligi
— Asiri genis spektrum
— Gereginden uzun sure

* Daha hafif enfeksiyon [6rn. basit idrar yolu enfeksiyonu (IYE)],
fiziksel bulgulara bakilmaksizin tanisal inceleme yapilirken,
vakin izleme ve hidrasyon ile beklemek uygun olabilir.




Geriatrik Hastalarda Antimikrobiyal Kullanimi

2014-2016'da yasl yetiskinler (>65 yas):
En yuksek ayaktan bakim antibiyotik receteleme orani:
(>1.100 recete/1.000 kisi)

Belirli bir yilda antibiyotik alma olasiligi geng yetiskinlerden 1,5 kat daha
fazla

Poliklinik takibindeki = 65 yas yetiskinler, bakteriyel olmayan solunum
volu enfeksiyonlarinin %46'sindan fazlasinda gereksiz antibiyotik
kullanimi

King LM, et al. Clin Infect Dis. 2019;(ciz225).
Kabbani S, et al. ] Am Geriatr Soc. 2018;66(10):1998315 2002.
Schmidt ML, et al. Infect Control Hosp Epidemiol. 2018;39(3):307-315.



Ayaktan Bakimdaki Yash Yetiskinlere Uygunsuz Antibiyotik
Recetelenmesine Neden Olan Etkenler

Pulia et al. Page 10

Clinical Drivers

-Diagnostic uncertainty
-Medical complexity

-Concern for adverse outcomes
-Communication barriers

Provider Characteristic Drivers
-Knowledge gaps

-Practice variability

-Attitudes about antibiotic
-Demographics/training

Work System Drivers

-Culture follow-up procedures
-Satisfaction metrics

-Time pressures/crowding
-Access to care

Figure 1.
Drivers of Inappropriate Antibiotic Prescribing for Older Adults in Ambulatory Care
Settings

Pulia et al.J Am Geriatr Soc. 2020 February ; 68(2): 244-249. doi:10.1111/jgs.16256.



Table 1.

Descrnptions of Inappropriate Antibiotic Prescrnibing Drnivers for Older Adults in Ambulatory Care Settings

Diriver IDNescripiion

Clinically Based

Dhagnostic uncertainty Dlder adults can present atypically with serious bacterial illness, including sepsis (e.g.. absence of classic
symptoms such as fever).

Medical complexity Older adults have a higher prevalence of comorbidities and polypharmacy

Concern for adverse outcome Clinicians apply a lower threshold to initiate antibiotics, use broad-spectrum agents, and prescribe longer
treatment courses for older adults in an attempt to mitigate the nsk of hospitalization or death.

Communication barriers Cognitive impairment, hearing loss, aphasia, and similar conditions can hinder clinical data acquisition

Miork Spstem Based

Insufficient culture follow-up MNon-pharmacist clinical staff tasked with modifying antibiotic therapy based on culture results.
Patient satisfaction metrics Perception that antibiotics improve patient satisfaction scores which may be tied to reimbursement.
Time pressures Overcrowding or high patient volume leading to default antibiotic prescrnbing versus using time to educate

patients about appropriate indications.

Access o care Antibiotic prescribing threshold is lower for patients perceived as vulnerable due to unreliable access to
follow-up care (e.g., undomiciled, uninsured)

Provider Bosed

Knowledge gaps Dfficult for ambulatory care providers to keep up with constantly evolving guidelines and literature around
appropriate antibiotic prescribing.

Practice variability Individual provider practice patterns can influence antibiotic expectations at future encounters with different
providers.

Attitudes about antibiotics Providers who weigh the potential for any clinical benefit more heavily than the potential for adverse drug
events related to antibiotics are more likely to prescribe. This includes antibiotic prescribing described as ““just
In Case™.

Demographics Variability in antibiotic prescribing has been observed based on clinical degree type, age, and geographic

locatior.




Table 2.

Aambulatory Care Antibrotic Stewardship Interventions and Potential Applications tor Older Adult Populations

Aambualatory Care
Sewarndship Interventiomns

Application For CHMder Adwmlis

Cierdcad Drecisfon Sy

Bast Practice Alerts {cloctraonse
lealth record )

Target high risk conditions specific to older adults (.2 asymptomatic bacteriara)

Care Patlvaays

[ncorporatie cvidenoce-ased disagmeesiie criberea inio care pathways for conmmnon mfections in older adults
{eog.. ponewmsonia, cellulitis, wrisary tract infection)

Flharmacist Medicaton Feview

Particular atentvon to dosing adjustinsents, drag-dres e ractions and known adwverse ¢fficctis of antibiotics o
wolder adults (e.g., euro- and cardeac toxiciiies)

Eefrarvior Modiffoariorms

Aupndat and Feedbac bk A cademic
Dhetailing

Focus om high impact clinical scenanos (2.2 broachits, asympiomatic bacteriuarmal

Ju=stifying Presceripiions

Fandate that all antthiotic prescrptions, including those given “just in casc™, meclhede a syndesome-spoecific
iredlicatpoay (o g CWSTITNS, [Pbss U Pkl |

Clinacian Education

[aclude topics specific o older adults ez, atypical presentations, stepwise workup for deliriam, when to
olvta e counliures )

Communication Skills Traimems

Ensuwre training incorporaics scomsarios reclatod o older adulis (oog. diageostiie unsccrtamity arownd prescmces of
prrcurrronia or oocllulitis) and cmphasises contingenwcy planning

Paticnt Education

Prowvide educationsal materials specific 1o commeon conditions (@ g, upper respharatory ract infecibons) than
suEgest supporine canes mcasures and detail the potential adverse consequences of antibioties oz, drag-
dirug intcractions, Ofosrradodes oo colitis ) Public Commirment o Stewardship Posters

Fublbic Coamnemi Drypssrnd T
Stewardship Posters

Spoecifically mention stewardship commirbment for conditens comprsen anong older adults (o,
asyoptomatic bacteriuria) and ensure font 2ize on posters @2 legible o oediveduals weth vasual impairments

Magraostic Toals

PFlarmacist Culiure Review

Bloedli Fving therapy b0 narmes-specimnun agenis and shomest duratsen possible basesd on culers resalis

Biomarkers

Enspre availability of real-time C-reactive prodcin or procalcimonin o belp guide antibesise prescribong for
resprrabory iract infociions

Bapid DFiagnostic Tests

Ensure availability and peovide edwcation abouwt bowor walue of antibidotics for stable paticnts with megatiee
rapid sirep tesis or conforoesed influenza, considier Ssing resparatory antigen panels o identifly seriows
respurabtory illecsses cansed by viral infections otler than anflocneza (o g, resprratory syicytial vanas, huosan
motapncumoyirus, paramfluecaEal




Geriatrik Hastalarda Antimikrobiyal Kullanimi

Yas ve komorbidite; ila¢ dagilimini, metabolizmasini, atilimini ve
etkilesimlerini degistirir.

— Genc yetiskinlere gore yeterli ilac dizeylerine erken ulasiimasi

— Daha yuksek antibiyotik seviyeleri etkinlik icin dnemli

Renal fonksiyonlarda azalma veya spesifik yan etkiler nedeniyle
antibiyotik dozunun azaltilmasi gerekebilir.

En yaygin komplikasyon: ila¢ etkilesimleri !

uygun bir strateji degildir.




Geriatrik Hastalarda Antimikrobiyal Kullanimi

* Baslangi¢ antibiyotik se¢cimi, genellikle genc hastalardakiyle ayni
— Tedavide yerel antimikrobiyal duyarllik ve diren¢ oranlari
— Hepatik, renal fonksiyonlar, elektrolitler
— Komorbiditeler, kullanilan ilaclar dikkate alinmall

 Gunde iki defadan fazla doz gerektiren bir rejim diisiik uyum oranlari ile
iliskili bulunmus.
— Zayif bilissel islev, ilac rejiminin yetersiz anlasilmasi, isitme veya gorme bozuklugu
ve ¢oklu ilag kullanimi




ANTIMIKROBIYAL YONETISIM

* Yasa bagl
— Farmakokinetik
— Farmakodinamik
— Ko-morbiditeler
— Ko-medikasyonlar
— Yan etkiler
— llac etkilesimleri
— Coklu ilaca direncli organizmalar

Benson JM. Antimicrobial pharmacokinetics and pharmacodynamics in older adults. Infect Dis Clin North
Am. 2017;31:609-617



CDC - Hastanede AMY Programlar)

= The 2019 update also suggests aging nurses In pabent education effors.

‘:7.:.\ he Core Elemer
@ Hospital Antibiotic Stewardship Core Elements of Hospital Antibiotic Stewardship Programs

() 63 Programs: 2019

Hospital Leadership Commitment

Dedicate necessary human, financial, and information
techinology resources.

Accountability

Appoint a leader or co-leaders, such as a physician and pharmacist,
responsible for program management and outcomeas.

Pharmacy Expertise (previously “Drug Expertise”):
Appoint a pharmacist, ideally as the co-leader of the stewardship
program, 1o help lead implementation efforts to 1improve anbibiotic use.

Action
Implement interventrons, such as prospective audit and feedback or
preauthonzation, 1o improve antibiotic use.

Tracking

Moritor antibiotic prescnbing, impact of interventions, and other
important outcomes, like C. difficile infections and resistance patterns.

Reporting

HRegularly report information on antibiotic use and resistance to
prescribers, pharmacists, nursaes, and hospital leadership.

Cemtens for Dissase
1 Bo Al Cortel mdr ion _
l? Roomat ik Coms Education

Educate prescribers, pharmacists, nursas, and patiants about adversa
reactions from antibiotics, antibiotic resistance, and optimal prescribing.




CDC - Bakimevlerinde AMY Programlari
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Summary of Core Elements for Antibiotic
DG e core Bements of Stewardship in Nursing Homes
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Antibiotic Stewardship for Older Adults in Ambulatory Care
Settings: Addressing an Unmet Challenge

Michael S. Pulia, MD, MS2, Sara C. Keller, MD MPH MSPHP, Christopher J. Crnich, MD

* Ayaktan tedavi servislerinde yapilan calismalar:
— Antibiyotiklerin siklikla gereksiz yere recete edilmesi
— Antimikrobiyal yonetim programlari ile 6nemli 6lctde azaltilabilir.

Sonug:

* Yonetim programlarinin klinik pratiklere entegrasyonunun
guclendirilmesi gerekir.

* Genis ¢apta uygulanabilirligi ve surduriilebilirligi Uzerine vurgu




JANMDA
journal homepage: www._.jamda.com

Antibiotic Stewardship Programs in Nursing Homes: A Systematic
Review

Review Article

Diana Feldstein MD, MPH *~, Philip D. Sloane MD, MPH b.c Cynthia Feltner MD, MIPH c.d

Toplam 14 calisma
Sekiz calisma, antibiyotik recetelerinde azalma bildirdi.
On calisma, incelenen AYP tarafindan onerilen yonergelere baghlikta artis buldu.

Hicbiri, bakimevi 6lim oranlarinda, C. difficile enfeksiyon oranlarinda veya
hastaneye yatislarda istatistiksel anlamli degisiklik bildirmedi.

Uzun vadeli basariicin liderlik destegi, egitim programlari ve diizenli izleme
mekanizmalarinin hayati 6nem tasidigi belirtilmis
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Article

Antimicrobial Stewardship for a Geriatric Behavioral
Health Population

Kristen Ellis '?* Georgina Rubal-Peace !, Victoria Chang =7, Eva Liang >, Nicolas Wong >t and
Stephanie Campbell 27

Geriatrik Psikiyatri Birimi (GPB) hastalarinda antimikrobiyal recetelemenin
uygunluguna iliskin eczaci miidahalesinin etkisini degerlendirmek amaclanmais.

Basvuru sirasinda oral antibiyotik recete edilen >18 yasinda hastalar

6 aylik midahale esnasinda antimikrobiyal uygunluk, eczaci miuidahalesi 6ncesi ve
sonrasi degerlendirildi (antibiyotik recete edilen sirasiyla 63 ve 70 hasta)

Eczaci miidahalesi, uygunsuz antimikrobiyal receteleme oranlarinin azalmasiyla
iliskilendirildi. S
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Antimicrobial Stewardship in Long-Term Care Facilities: A Call
to Action

Haley J. Morrill, PharmD2-2.2."_ Ajisling R. Caffrey, PhD. MS2..c Robin L.P. Jump. MD. PhDdY9-=
Dawvid Dosa, MD, MPH2T, and Kerry L. LaPlante, PharmD2.2.c.T

* Uzun sureli bakimevlerinde antimikrobiyal kullanimlarinin %75’i
gereksiz veya uygunsuz

 AMY gerekliligi ve 6nuindeki engeller...
* Yetersiz enfeksiyon kontroli
* Antimikrobiyal direng artisi

* Surekli egitim programlari, politika gelistirme ve duizenli izleme, bu
sorunlarin Ustesinden gelmede etkili yontemler

* Yonetim destegi, multidisipliner yaklasim gerekliligi
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Biomarkers for risk stratification and antibiotic stewardship in elderly
patients
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Philipp Schuetz®

* Yasl hastalarda enfeksiyonlarin optimal tedavisinin zorluklari

* Klinik semptom ve belirtiler daha az spesifik olabilir

* Potansiyel olarak hem asiri hem de yetersiz tedaviye yol acabilir.

* Yasli hastalarda enfeksiyona karsi bagisiklik tepkisi daha az belirgindir.
— Enfeksiyonun biyobelirteclerinin kinetigini etkileyebilir.




Aging Clinical and Experimental Research (2023) 35:925-935
https://doi.org/10.1007/s40520-023-02388-w

REVIEW f'j
Biomarkers for risk stratification and antibiotic stewardship in elderly

patients

Marco Falcone! - Michael Bauer? - Ricard Ferrer® - Gaétan Gavazzi? - Juan Gonzalez del Castillo® - Alberto Pilotto®” .
Philipp Schuetz®

* Yanlis antibiyotik tedavilerinin olumsuz etkilerinden korunmak icin biyobelirtec
kullanimi, bireysel tedavi kararlarina rehberlik edebilir.

PCT rehberligi:

* Yashlar icin septik komplikasyon riskini ve olumsuz sonuclari degerlendirmeye
yonelik kararlarda

* Antibiyotik tedavisinin baslatilmasi veya durdurulmasi kararlarinda

* Yasli hastalara bakim verenler icin “Biyobelirte¢ rehberliginde” antibiyotik yonetimi
kavramina iliskin ek egitim calismalarina ihtiyac vardir.



Effect of a multifaceted antibiotic stewardship intervention to
improve antibiotic prescribing for suspected urinary tract
infections in frail older adults (ImpresU): pragmatic cluster
randomised controlled trial in four European countries

Esther A R Hartman,? 2 Alma C van de Pol,” Silje Rebekka Heltveit-Olsen,” Morten Lindbask,*
Sigurd Heve.,® Sara Sofia Lithén.® Par-Daniel Sundwall,”® Sofia Sundwall.®

Ecill Snaebjornsson Arnljots.”® Ronny Gunnarsson,~"° Anna Kowalczylk,”

Maciek Godycki-Cwirko,” Tamara N Platteel,” Wim G Groen.'? Annelie A Monnier,*-~?

Micolaas P Zuithoff,® Theo )] M WVerheij,” Cees M P M Hertogh '~

e Egitim, kilavuzlar ve recete yazanlardan gelen geribildirimler

 Midahale, gereksiz antibiyotik regetelerinin 6nemli él¢lide azalmasina yol
acmis.

* Hastalarda antimikrobiyal diren¢ oranlarinda diislis gozlemlenmis.

* Hasta glivenligi artmis.

* Calisma, antibiyotik recetelerinin iyilestirilmesinde ¢cok yonli yaklasimlarin
etkili oldugunu gostermis ve stirekli destek ile izlemenin bu siirecte kritik
dneme sahip oldugunu vurgulamis.




JAC- bial

Antimicrobia
JAC Antiricrob Resist !
dai:léj_ng;g?fﬂcnﬁffdlﬂbl18 Resistance

Rigorous antibiotic stewardship in the hospitalized elderly population:
saving lives and decreasing cost of inpatient care

James Mauro?, Saman Kannangara?, Joanne Peterson”, David Livert™® and Roman A. Tuma®’*

* Ocak ve Haziran 2017 arasinda AMY mudahalesi alan > 65 yas hastalarla
kohort calismasi

e Kontrol grubu: AMY 6ncesi 2015 yilinin ayni aylarinda antibiyotik tedavisi
goren hastalar

e AMY miudahale doneminde, tim enfeksiyon tirleri icin 30 guinlik hastaneye
veniden yatis oranlari %25'den %9‘a dlismustdr.

* Ayrica, C. difficile enfeksiyonu (CDI) nedeniyle yeniden yatis oranlari %2‘den
%0.3'e dusmuistur.

* Mortalite oranlari: %10'dan %5'e dusmiis.
* Antibiyotik harcamalari ise kisi basina giinliik $23.3'ten $4.3'e diismuistir.




Geriatrik Hastalarda AFR

* Antibiyotik yonetiminde dnemli bir rol oynayabilir.

* Biyobelirtecler,
— hastaligin siddetini
— enfeksiyonun tipini
— Tedaviye yaniti anlamada yardimci olur.




OZET -1

Klinik belirti ve bulgularin duyarhlik ve 6zglrlugi kisitli

Erken de-eskalasyon veya antimikrobiyal tedavinin kesilmesi
PCT kinetigini izleyerek antibiyotik tedavi stresi belirlenebilir.
PCT kullanimi antibiyotik maruziyetini azaltur.

PCT destekli antibiyotik yonetimi, antibiyotik kullanimini
azaltabilirken mortalite veya advers etki riskini artirmamaistir.

Fuentes E, Fuentes M, Alarcon M et al (2017). An Acad Bras Cienc 89:285-299.
Ticinesi A, Lauretani F, Nouvenne A et al (2017 Eur J Intern Med 37:7-12



OZET -2

CRP, enfeksiyon tanisi ve yonetimi icin kritik bir rol oynar.

Ancak CRP'nin dinamiklerinin ve kesin klinik anlaminin daha iyi
anlasilmasi gerekmektedir.

Hastaligin seyrini izlemek ve taburcu zamanlamasini belirlemek icin seri
CRP dlcimlerinin rolt Gzerine daha fazla arastirmaya ihtiyac var.



Tesekktr ederim.
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Sonug olarak AFG’lerini; Ciddi akut bakteriyal enfeksiyonlarin

1-Tanisinda
2-AB tedavisine yanitin izlenmesinde ve

3-AB tedavisinin sonlandiriimasinda kullanabiliriz
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