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Nedir bu orak hucre krizlerinden

« Hasta agrili krizde (ortalama 5-7 gun), gecmek
bilmeyen agri

« Hastane personeli depresyonda, agri bir turlt
giderilemedigi icin hasta yakini ajite

« Agrili kriz taklidi yapan meperidine bagimlisi

hastalar kapidan, bacadan meperidine temini

icin acilde doktorun pesinde



Orak Hucre Anemi
Amac ve Sunu Plani

* Acilde Akut Vazookluziv Agrili Krizlerin

degerlendirilmesi ve yonetilmesi
« Agrili krizde agri tedavisi nasil olmali, guncel??

 Orak hucre aneminin ozellikle olumcul olabilecek

diger sistemik bulgulari, tedavisi



ORAK HUCRE ANEM|

Dunyada en sik gorulen hemoglobinopatilerden biri

B-globin zincirinin 6. pozisyonunda glutamik asitin valinle yer

degistirmesi sonucunda HBS olusumu
Otozomal resesif kalitim

Turkiye genelinde % 0.3-0.6 arasinda

Cukurova bolgesinde bazi yorelerde bu siklik %3-44’e ulagmakta



Orak Hucre Anemi

« Dudnya nufusuna her yil 6 milyon OHA tasiyicisi, 1.2

milyon homozigot hasta katilmakta

« Qrak Hucre bozukluklari tum dunyada gorulen hb

bozukluklarinin %70

« 1930’ yillarda yasam beklentisi 14 iken gunumuzde 50l

yaslara gikmistir



Orak Hucre Anemi
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Orak hucrenin
arakesit

hGcreler

~ Normal hemoglobin

o~ RBC'ler kan daman
icinde serbestce akmalkt

Anormal hemoglobin
orak sekline neden olacak
bicimde iptali olusturur

Orak hiicreler kan
akimin engelier



Klinik
« Sonuc eritrositlerin omrunun kisalmasi

» 120 gunden ortalama 20 gune

« Kan viskozitesinin oraklasma nedeniyle artmasi,

mikrovaskuler tikanma

-:( Surekli hemoliz

-:( Epizodik vaskuler okluzyon
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Damar tikayic krizler

= Agrih knizler

* El-ayak sendromu

* Akut gogus sendromu (AGS)
* Abdominal agrih krizler

* Akut Santral Simir Sistermn Olaylar
* Priapizm

Sekestrasyon Krizi

* Splenik Sekestrasyon Krizi

* Hepatik Sekestrasyon Krizi
Aplastik Krniz

Hiper Hemohtik Kriz



Vazookluziv Agri Krizi

« Acil Servise basvurularin en sik nedeni agril krizler

« QOraklasmis eritrositler cesitli organlara giden kan akimini

azaltarak iskemik agrilara neden olur

« Hastaneye yatisin bir numarali nedeni



VAZO-OKLUZIF AGRI KRIZI-PRESIPITE EDEN

NEDENLER
Enfeksiyon * Gebelik
Soguk » Psikolojik Stres

Dehidratasyon Fizyolojik stres

Rakim

Bilinmeyen nedenler



Bu vakalarin yonetimi nasil olmali?

Hidrasyon
Mevcut krizin nedeninin arastiriimasi

Eslik eden komplikasyonlarin varliginin

arastiriimasi

Etkin Tedavi



Agrili Kriz Yonetimi-Hikaye

Agrinin suresi, yeri

Adgri kesmek icin kullandigi ilaclar**

Ates oykusu
Lokal sislik kizariklik oykusu

Akut atak tetikleyici faktor sorgulama**




Agrili Kriz Yonetimi- Fizik Muayene

 AQgri duzeyinin derecelendiriimesi*

« AQri bolgesinin ayrintili muayenesi
« Genel: Solunum sikintisi, solukluk, sarilik, dokuntG
* Ayrintili solunum sistemi muayenesi

 Kalp muayenesi (KKY?7?)

« Karin Muayenesi (Organomegali, akut batin?, mezenter

Iskemi?)



Monthly pain scale

Eﬂhal: does your pain feel |i|{E?]

PR P P Y O Y PO IS I
a 1+ 2 3 <4« 5 & F 8B 5% 10
Hone Mild Moderale Very bad Unbearable

Please mark in the circdle of the number that most approprately rates your pain level:
0 = No pain 10 = Worst possible pain
0 1 2 3 4 5 [ 7 8 9 10

Right now Q O 9 QO Q9 Q9 Q9 2 Q9 QO 04

Atksworstinthepastmonth O O O O O O O O O O O

At its least in the past month o o 9 9 a 99 Qa o a9 O 0

Atits averageinthepastmonth O O QO O O QO O O O O 2




Wong=Baker FACES pain rating scale

P0 Y[ G0
e "
(1] 1 F ) a5
Mo hurt Hurts Hurts Hurts Hurts Hurts
little bit littl= even whole worst
mare more lot

Explain Lo Lthe child that each face is for a person who leels happy
because he has no pain (hurt) or sad because he has some or a lot of
pain. Face 0 is very happy because he doesn't hurt at all. Face 1 hurts
just a little bit, Face 2 hurts a [ittle more, Face 3 hurts even more, Face 4
hurts @ whole |ot, Face 5 hurts as much as you can imagine, although you
dan't have to be crying to feel this bad, Ask the child to choose the face
that best describes how he is feeling, Rating scale is recommended for
persons age three years and older, Paint to each face using the words to
describe the pain intensity, Ask the child to choose the face that best
descrbes own pain and record the approprate number,



Agril kriz yonetimi-Yardimcl
Tetkikler

 Tam kan Sayimi, Lokosit, Retikulosit,

 Klinik durumun gerektirdigi ek tetkiklerin

planlanmasi



SEQUENCE OF EVENTS IN
THE SICKLE CELL PAINFUL CRISIS
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Figure 5. Sequence of events during the evolution of
the prodromal phase of the painful crisis. Tissue

| | |

|
4 5 6 7 necrosis consequent to ischemia elicits an inflammatory
response that is associated with an increase in the serum

2

|
3
C R |S |S D AY level of acute phase reactants. Adapted from Ballas'!

with permission.




CHANGES DURING THE PROGRESSION OF
THE PAINFUL CRISIS

PRODROMAL INITIAL ESTABLISHED RESOLVING
PHASE PHASE PHASE PHASE
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CRITICAL REAPPRAISAL OF SICKLE CELLPAIN 3649

Table 1. Changes in objective signs during the evolution of the sickle cell painful crisis

Podromal phase Initial phase Established phase Resolving phase
Decreasing Decreasing Peak Peak
RBC deformability RBC deformability Temperature Fibrinogen
Platelets WBC count Orosomucoid
Increasing Dense cells ESH
Dense RBC Increasing IsC
Temperature RDW Decreasing
WBC count HOW Temperature
Dense cells Reticuloytes WBC count
ISC LOH Dense cells
ROW CRP ISC
HOW SAA RDW
ESR HOW
LDH Nadir CRP
CRP RBC deformability
Fibrinogen Hb Increasing
Orosomucoid RBC deformability
SAA Increasing Plasma viscosity
Fibrinogen Platelets
Orosomucoid
Plasma viscosity

ESR




Agrili Kriz Yonetimi- Genel Yonetim

Oral analjezikler ile kontrol altma  fig eVde tedaVl

almabilecek,
yeterlt stvi alim var

Agnlar parenteral tedavi

gerektirtyorsa y HaStanCye yatlr

Agizdan s1v1 alamiyorsa,

Birlikte komplikasyon mevcutsa



Tablo 16. Atesi olan OHA'hW hastalarda hastaneye wyatinlarak
izleme endikasyonlar

Atesi 40 °C dzerinde olan tim OHA'l hastalar

Petesgi ve purpura varhd

Santral venoz kateter varhin

A;aglditl akut komplikasyonlarin varhdina bagh belirtilerin olmas:;

Pulmoner komplikasyonlar
Aplastik kriz

_Sek.estras\r-nn krizi
Inme yada diger ndrolojik bozukluklar
Priapizm

Trombesit sayisinin 150x10%/] altinda olmas:



Sivl Tedavisi

5-10 ml/kg 1 saatte yukleme

Daha sonra gunluk idamesinin 1-1,5 kati olacak

23 saatlik sivi idamesi

Ortalama gunluk 3000 ml sivi (2000 ml/m2)

Agresif hidrasyon AGS icin risk faktoru
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World Health Organization (WHO) analgesic ladder

~ Opioid,
{Morphine, Fentanyl, etc.)
* nOll"OpiOid,
+ adjuvant

Moderate to severe pain

(COdelne. Tramadol, etc.),
- % non-opioid,
+adjuvant

~ Mild to moderate pain

4 Non-opioid &
[Acetaminophen (paracetamol),
aspirin, NSAID]
:tadjuvant




Narkotik Disi Analjezikler




Zay\f Narkotik Analjezikler

Kodein-~— 051maka/4 saatte bir PO en yiksek doz 60mg

Tramadol— 50kep50-100ma, 3 saat sonra tekrarlani
Contramal  -2mafk IV infdzyon




Kuvvetli Narkotik Analjezik

Morfin: IV bolus, IV inf, IM. SK. PO kullanimi mimkiindar
0 0,10, 15makq 3 saatte bir IV, en yiksek doz;75-0mg

- —

d

0V devamly infizyon tedaii

artinlarak en fazla (.

mglkg

irlte paracetamol veya NSA! bastani. i doz morfnl adst kontrol ltn
namayan hasta hactanege yatl)

 (0émglkq/saat, 8 saatte bir (02mglkg
dame tedavisi, 0 05mafka/3-4 saatte bir

.azal infuzyon; 001-0 Qémafkgsaat, bolus doz
U. -. MQ/KQ,



Dikkat

Kratinin klirensi 10-50 olan hastalara morfin
hesaplanan dozun %75’i

Kreatinin klirensi 10 ve altinda olan hastalara
morfin hesaplanan dozun %50’si verilir

Renal yetersizligi olan hastalarda Fentanil 1yi
bir secim

Renal yetersizligi olan hastalarda NSAI
kontrendike
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Morfin yan etkileri

— Bulanti-kusma : Ondansetron
— Kasinti: Hitrizin
— Konstupasyon??

— Tum yan eftkiler icin dusuk doz naloksan
kullanimi, agri kesici etkiyi azaltmadan yan

etkileri gideriyor
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DRIGINAL ARTICLE

Treatment of the acute sickle cell vaso-occlusive crisis in the
Emergency Department: a Brazilian method of switching
from intravenous to oral morphine
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Adult Emergency Department Patients with Sickle Cell Pain
Crisis: Results from a Quality Improvement Learning
Collaborative Model to Improve Analgesic Management

Paula Tanabe, PhD, RN, MSN, MPH, John W. Hafner, MD, MPH, Zoran Martinovich, PhD,
and Nicole Artz, MD

Schools of Nursing and Medicine, Duke University, (PT) Durham, NC; Department of Surgery —
Emergency Medicine, University of lllinciz College of Medicine at Peoria, and O5F Saint Francis
Medical Center, (JWH) Peoria, IL; Division of Psychology, Mental Health Services and Policy
Program, Feinberg School of Medicine, Northwestem University, (ZM) Chicago, IL; Loyola
University Health System, (NA) Chicago, IL Previously: University of Chicago (NA), Chicago, IL

Conclusions—While the use of 2 learming collaborative and 1mplementation of nurse-mitated
analgesic protocols was not associated with improvement 1n ime to administration of the mitial
analgesic, improvements in the decrease in the amval to discharge pam score, and inereased use of

hvdromorphone and the subcutaneous route, were noted 1n adults with 5CD 1o the ED.
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ORIGINAL ARTICLE

Ketamine infusion for sickle cell pain crisis refractory
to opioids: a case report and review of literature

Dipesh Uprety - Anrangeseb Baber - Maria Foy

Receboed: 24 Oetober 2003 7 Accepted 4 November 2003 /Published online: 15 Movemiber 2013

) SpdngerVerlag Berlin Heidelberg 2013

Abstract This article reports a mre case of the use of low-
dose ketamineg infusion as an adjuvant to opioids to treat pain
in sickle cell disease, A 3-vear-old Afmcan-Amencan male
with hetory of sickle cell disease presented to the ememgency
department with complaints of chest tightness, multipks joint
pain, and headache for 1 wesk. His vital signs and physical
exarmmation ware unremarkable, He admssion lab meluded
hemoglobin of 8.4 wdl, reticulocyte count of 16,3 %4, bikmbin
of 1.7 me/dl, and LDH of 1267 U/ Chest X-ray showed
middle and lewer lobe opaaty and interstitial thickening. He
was teated for acute pain crisis and community-acguinesd
pneumonia with intravenous fluids, supplemental oxygen,
and intravenous levofloxacin, He was placed on fentanyl
patient-controlled analgesia (PCA), oxyoodone, ketorolac,
and methadone with co-analgesic gabapentin and venlafcine.
Orver the cowurse of his hospitalization, his chest pan resolved,
but the joint pains continued. He was then trans fermed to the
ICU and was dischanred a day later after 7 davs of ketamine
infusion. Ketamme is a noncompetitive antaponst at the N-
methy -0 -as st e (M ODAY recentor, This propery has besn

patient (5.9 %0) developed serous side effect leading to dis-
contimuation of the dmg. A low-dose ketaming can be an
option for pain control in sickle cell deease, Bandomised tral
i5 required to establish this benefit of ketamne over curmently
available thempies.

Keywords Sickle cellpaincrisis - Ketamine - Opioid-induced
hyperalgesia

Dear Editor,

Aqute pain crisis is ong the main causes of hospitalization
in sickle cell disense. Opioids are the manstay of thempy for
pain related to sickle cell disease. However, some of the
patients report continusd pain because of tolerance and
opinid-imduced hyperalgesim. The postulated mechanism is
the activation of N-methyl-D-aspartate (WMDA) receptor.
This article reports a rare case of the use of low-dose ketamine
infusion as an adjuvant to opioids to et pain in sickls cell
disease,
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Clinical Note

The Role of a Low-Dose Ketamine-Midazolam
Re gil'nen 1n the Management of Severe
Painful Crisis in Patients With Sickle Cell
Disease

Qutaiba A, Tawfic, MBChB, FIBMS, Al S. Faris, MBChB, FIBMS, and

Rajin1 Kausalya, MD

Department of Anesthesiology (Q.A.T., A.S.E), The Ottawa Hospital, University of Ottawa, Ottawa,
Ontario, Canada; and Department of Anesthesia (R.K. ), Sultan Qaboos University Hospital, Muscat,

Oman

Conclusion. Low-dose ketamine-midazolam IV mtusion might be eftective in
reducing pam and opioid requirements m patients with sickle cell disease with
severe pamful cnsis. Further controlled studies are required to prove this
effect. ] Pain Symptom Manage 2014;47:334—340. © 2014 U.S. Cancer Pain Relief
Committee. Published by Elsevier Inc. All nghts reserved.



L 1

Methods, A retmspecﬁw& ana]ysis Was pfrri'nnnfrrl with data from nme adult
paﬁ ents who were admitted to the mtensive care unit with severe paini'u] sickle cell

crises not responding to high doses of [V morphine and other adjuvant analgesics.
A ketamine-midazolam regimen was added to the ongoing opioids as an initia
bolus of ketamine (.25 mg/kg, followed by infusion of 0.2-0.25 mg/kg/h. A
midazolam bolus of 1 mg followed by infusion of 0.5-1 mg/h was added to
reduce ketamine emergence reactions, Reduction in morphine daily
requirements and improvement in pain scores were the determinants of
ketamine-midazolam effect. The Fests were wsed for statistical analysis,



Meperidine

M zation rates for 408 children with SCD admitted with acute pain episodes found that having an outpatient

as Bssociated wilh lower rales of readmission to the hospital at two weeks and one month (hazard ratios [HR]
2 C10,12:0.41 and 0.4, 95% Cl 0,33-0,59, respectively) (70]. Similarly, in & single-center pediaric case
dy, Ihe grealest risk faclor for readmission was no oulpalient hemalology follow-up within 30 days of
PR 7.7, 95% Cl 2.4-24.4) [69]. Among adults with SCD, the risk faclors for readmission appear o be
ose in children, This was illustrated in a single-cenler sludy in which approximately half of the palients

dimilled within one week after discharge [71],

T

Meperidine — Meperidine is not recommended for the treatment of painful episodes of SCO, because multiple doses
are associated with accumulation of normependine ana central nenous system toxicity, including but not limited to
mild twitching, multifocal clonus, and seizures,




Bagimlilik

* Yurtdisinda OHA'li hastalarin madde
bagimliligi % 0-9
* Genel populasyonda %6-9

« T.C’de bagimlilik orani, ozellikle

meperidine bagimlihgl cok yuksek
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Gebede agrili kriz yonetimi
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Hidroksiure

Haztaya gore karar verilmesi
gereken durumlar

v Daktilit ve agnil knizlerin varhigs

v AGS varlig

* Hemoglobin ve Hb F
dizeyindeki disuklik

¢ Beyaz kire ve LDH dizeyinde
yukseklik

* Anormal Transkranyal USG
varlgi




Kan Degisimi (Exchange
Transfuzyon)
* Tedaviye yanit vermiyorsa kan
transflizyonu, KAN DEGISIMI diisiinmek

lazim.

* Agri tedavisi onemli, agrili krizde etkin agri
tedavisi yapilmasi, akut gogus sendromu

ve mortaliteyl azaltmakta



Akut Gogus Sendromu

Solunum sikintisi, ates(>38,5), oksuruk, eslik

eden gogus, kosta, kemik, eklem agrilari, hipoksi
En sik 2-4 yas
Agrili vazookluziv kriz sonrasi 2. olum nedeni

Yakin zamanda hastaneye yatis, entubasyon,

AGS 6ykiisi

Akciger grafisinde yeni infiltrasyonlar



Akut Gogus Sendromu
-

Antioksidan
cevrede




Tedavi

Oksijen, Hidrasyon, Antibiotikler, Bronkodilatatorler

Transfuzyon

Tedaviye cevapsiz, gecirilmis AGS, entubasyon emboli

suphesi var ise kan degisimi dusunun!!!

Kan degisimi, Hb orani yuksek hastalarda daha etkin
HbS oranini %30°un altina dusurulmeli

Hidroksiurea (HbF miktarini arttirir)

Inhale NO (vazodilatasyon)



Basit Transfiizyvon

Semprtomatilk anenu

Akt norolojilk bulgu

Akart goEils sendromua
A kat coklu organ
vetmezlisSa
Cerralni Oncesi
Akat splenik vada hepatnlk
sekestraswvoi

Sepsis ve 1meneiijit




Kan de&isinm

Akut nérolojik bulgu

Agir akut gdgiis sendromu

Akt coklu organ yetersizligl
Cerralu Oncesi
Hipervolem ve

hiperviskoziteden kacinmalk

Demnmuar barnikamiaini azaltmalk



Enfeksiyonlar

F ]

h
Orak Hucre Dalagin fonksiyon yetenegm
kavbetmes
. .
anemide en sik 3

Enfekstyonlara karg: IgG ve IgM
cevabmmn bozulmast.

mortaliteye ve

morbiditeye neden

Alternatif kompleman volundaki

defektler

olan sebep

Makrofaylarin opsonizasvon ve
fagositoz veteneklerindeki
bozukluklar

enfeksiyonlardir.



Splenik Enfarkt

Enkapsule bakteriler tarafindan ciddi enfeksiyon riski soz

konusu

Atesi olan her hasta enfeksiyon acisindan odak ve etken

tespit edilene kadar genis spektrumlu antibiotik almali
Pnomokoklara yonelik proflaksi almali

Grip asisi, hem influenza asisi



Hemolitik Anemi

 OHA'de eritrositlerin sekilleri yuzunden
kronik hemolitik bir sure¢ sozkonusu

« Bazal Hb: 6-9 gr

* Retikulosit sayisi: %5-15



Aplastik Kriz

Eritrosit Uretiminde belirgin bir azalma
Parvovirus B-19, Folik Asit eksikligi
Lokosit, trombosit normal
Retikulosit(%0,5 altinda)

Kriz genelde 1 hafta icinde sonlanir

Bu surecte kan transfzyonu



Norolojik Tutulum

Inme riski 200 kat artmistir

20 yasindan once OHA hastalarin %10’u inme gegcirir,
%70-90 tekrar eder

Gegirilmis TIA

HbF orani %8'’in altinda olan hastalar
AGS geciren hastalar

Sistolik kan basinci yuksek hastalar

Transkraniyal Doplerde on yada orta serebral arter kan
akim hizinin 200cm/sn veya yada daha yuksek olmasi

Kan degisimi yapilmali***
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Patient with kmown S0
presants with acute pam

-
Fatent showuld be considersd
“lewel 17 emergent patient

!

= Crbtain vilal signs
= Parform history and physical
= BeoEss Cause or source af paan

1

= Does the patient have fever?
= Is the patient bypoxic?

= Is the pain SCD-related or somathing alsa?

= Any neuralogic changas?

4 ¥

My

i fewer:

« Dibtain OB, blood culfure in
addition 1o ather labs

= Admit patient if <2 yvears old

« Consider IV antibiotics in adl
SCIOD patsants wath fawear

= Slar ostygen

= Assess for ACS

= A55e55 fof pReumonia

= Continue 1o assess and reat
pan

i hypoxic (<82% O; saturation): If neurclogic chamge:

» STAT consull hamatology

= CD¥tain CT withoul conbrast

= Conseder a transhusion if
siroke likely

YES Fam treatment
I= pasn SCO-related?

MO

= Gaive narcolics”

= Draw labs if imdicated (CBC, reticulocytes, BMP)
= Start IV fluids 10 mL/kg bodus (max 1 L}

= Conssder anti-inflammatory”

Continue work-up
for other causes

!

Assess pain score and degres of rehesf
evary 15=30 man

someE NO
= Consder addikonal ¥4 dosa of narcotics” Erve an addibonal
« Consider discharge oplions: long-acting dose of narcobcs”
opoid, short-actng opiosd, anti-mflammatory®




