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- Are medicines shortages a current problem?

[

l 91.8% (2018) vs 86.2% (2014) ,’ 1.666 responses from 38 countries
‘ ——'f Occasionally 11%

7

Monthly 16%
-

How often does your
hospital pharmacy
experience medicines

shortages? Dally 35

Weekly 38%

[C==0]
5 Hours per week spent dealing with 2.2 months is the duration of a typical
medicines shortages : medication shortages

Types of medicines most frequently reported

43% 39%

Antimicrobial Vaccinations Oncology
agents medicines

Medicines shortages in European hospitals. EAHP Medicines Shortages Survey 2018. Available: http://www.eahp.eu/practice-and-policy/medicines-
shortages/2018-medicines-shortage-survey




Q5. In which area of medicine does your hospital experience shortage most commonly? Tick all that apply.
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Figure 4 Percentage of participants in the survey who identified this area of medicine to be commonly in short
supply. (N=1,348) (Note that this was a tick all that apply question)

Antimicrobial agents were reported to be commonly in short supply by 77% of the 1,348 respondents who
answered this question in the 2018 survey.

Medicines shortages in European hospitals. EAHP Medicines Shortages Survey 2018. Available: http://www.eahp.eu/practice-and-policy/medicines-
shortages/2018-medicines-shortage-survey




TOP 10 trakusas zales 2018. gada aptauja

“Multiple antibiotic shortages have led to delayed doses,
suboptimal alternative therapy, increased length of stay. ” — UK

|
 Piperacilins/tazobaktams — 272 atbildes, 18 valstis
J
. . . N\
» Cefalosporini - 86 athildes, 20 valstis
* . sk. ceftazidims, cefepims, cefuroksims, cefotaksims, ceftriaksons
N
* Gentamicins — 80 atbildes, 7 valstis
J

— 67 atbildes, 10
o) valstis

Medicines shortages in European hospitals. EAHP Medicines Shortages Survey 2018. Available: http://www.eahp.eu/practice-and-policy/medicines-shortages/2018-
medicines-shortage-survey




Figure 12. Few late-stage antibiotics with access and stewardship plans.

The Benchmark identified 28 antibiotics in clinical development that target pathogens posing significant
threats due to AMR (according to WHO and CDC). Only two have plans in place to ensure they will be

accessible, yet used prudently: eravacycline from Tetraphase and paediatric bedaquiline from Johnson &

Johnson.

Jaunu antibiotiku atklasana
nav pietiekami strauja

28 antibiotics - 21 have no plans reported
3 have access plans
2 have both access and

stewardship plans

175
products 40 L 28 2 have stewardship plans
12 other

40 inlate-stage antimicrobials
development

Viens no risinajumiem:
«musdienigot», atbildigi lietot
jau esosas antibiotikas

https://amrbenchmark.org/key_finding/antibiotics-in-clinical-development/



Kas ietekme atbildigu antibiotiku
lietosanu?

Table 2
Reasons for noncompliance to antimicrobial therapy
Reasons n Incident rate, %
Unaware of the consequences of taking antimicrobial drugs without the doctot's advice 273 382
Take too many drugs varieties, forget correct order and dosage 289 405
Clinical pharmacists do not specify the administration method and dose 177 24.8
The smell and the shape of the drugs is difficult to accept 135 189
Fear of adverse effects caused by long-term use 437 61.2
Long-term administration 243 34./
Too busy in study or work 382 535
Drug prices too high to afford 214 300
Do not know the exact effect of the drugs prescribed by the doctor 168 23.5
Inadequate knowledge about the illness and take the drugs passively 172 241
Lack of confidence in young doctors 82 115
Effect of drug wanes after a period of time 229 321
Drug manuals are too technical to understand 154 216
The prescribed doses are difficult to comply with (such as the need to break the tablet into 2 pieces) 88 123
Patients are too worried about the adverse effects described in the drug manual 252 353
Do not need to continue treatment once the condition 1mproves 299 419
Patients consider that their condition does not require medication, and that they will recover by themselves 275 385
Preference for secret recipe or food therapy 52 13
Gullible to advertising, television broadcasting, or other means of promotion 123 172
New package of the drugs 67 94
Lack of attention from family members 109 15.2

Tong S et al. Patient compliance with antimicrobial drugs: A Chinese survey. American Am J Infect Control. 2018 Apr;46(4):e25-e29



Antibiotiku blaknes
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"I didn't experience any of the side effects
listed in the enclosed literature. Should T T

I be concerned?” show you what kinds of side effects you
might experience."
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Zalu blaknes jeb blakusparadibas

Ne visiem cilvekiem, kuri lietos zales, radisies blaknes. Tas var vispar nebiit vai aif var bat
kada no zalu instrukcija mingtam (reiz€m arf nenoraditam) blakném. Tapéc katram medikamentam
ir savs lesp€jamo zalu blaknu biezums, kas noradits gan zalu lietoSanas instrukcija, gan arl
apraksta. Zalu blaknes var but:

o loti biezas (tadas blaknes novéro vairak ka 1 no 10 pacientiem),

o Dbieias (novéro mazak ka 1 no 10, bet vairak ka 1 no 100 pacientiem),

o refikas (novero mazak ka 1 no 100, bet vairak ka 1 no 1 000 pacientiem),

o Tretas (novéro mazak ka 1 no 1 000 pacientu, bet vairak ka 1 no 10 000 pacientu),

o loti retas (novéro mazak ka 1 no 10 000 pacientu, tai skaita atseviSkos individualos

gadijumos).

Kurs drikst zinot?
Zimot par novérotu zau blakni, vai aizdomam par $adu zalu blakni diikst a7 pacienti un vinu
tuvinieki (jazino ir arstniecibas personam un farmaceitiem)

Kur zinot?
Visvieglak to izdarit Zalu valsts agentiras majaslapa https://www.zva.gov.lv/lv/pacientiem-un-
sabiediibai/zales/drosums/zinosana-par-zalu-blaknem.

KLARITORMICINS

Loti biezas blaknes: flebits injekcijas vietal

Bieias Dblaknes: caureja, vemSana, dispepsija, slikta dida, sapes veédera, garSas izmainas,
galvassapes, bezmiegs, izsitumi, hiperhidroze, patologiski aknu funkcijas testi, sapes injekcijas
vieta!, iekaisums injekcijas vieta!, vazodilatacijal

I'Nevelamas blakusparadibas, par kuram zinots vienigi saistiba ar zalu formu - pulveris injekeiju $kiduma
koncentrata pagatavosanai



"Septilin" — dabisks lidzeklis imunitates
stiprinasanai

05.10.201211:13 f ¥ G+ (b

Ka darbojas "Septilin"?

"Septilin” ir péc ajurvedas principiem veidots draudzigs preperats, kas stimulé kermena
aizsargmehanismus. Taja uzmantoti augi, kuriem piemit pretmikrobu, pretiekaisumu un
organismu spécinosa iedarbiba, tapéc tas ir iedarbigs lidzeklis cina ar visdazadakajam
sasliméanam. Biezi vien hronisku sasliméanu, atkartotu infekciju gadijuma izmanto antibiotikas
tacu tas darbojas 1stermina. "Septilin" sastavs ir sakopots t3, ka to droéi var saukt par dabisko
antibiotiku. Lietojot S0 augu preperatu, tiek sekméta organisma dabiska imunitate, tapéc tas
palidz izvairities no atkartotas saslim&anas.

https://medicine.lv/raksti/septilin-dabisks-lidzeklis-imunitates-stiprinasanai Skatits 13.11.18.



Zalu formu, devu, ievades intervalu u.tml.
pieraksta veida korektuma butiskums




Pamatojums antibiotiku
nozimejumam
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Zalu (ne)saderiba — piemer

# Aminoglikozidi — Citas antibiotikas, pieméram,
penicilinus, cefalosporinus jaievada vismaz 1 h pirms
val p&c aminoglikozidu ievades — pretéja gadijuma
veidosies biologiski neaktivi amidi

# (Gentamicins — nedrikst lietot maisijuma kopa ar

» eritromicinu, furosemidu, heparinu! - veidojas nogulsnes
= gentamicins (100 pg/ml) un heparins (5000 DV/ml) NaCl 0,9%
skiduma 4°C — nogulsnes nav izkrituSas?

» natrija hidrogénkarbonatu — var izdalities CO,

1Gentamicin Krka 80 mg/2 ml $kidums injekcijam vai infizijam. Zalu apraksts. 10.05.2018. Gentamicin Sopharma 40 mg/ml §kidums
injekcijam/infuzijam. Zalu apraksts. 12.04.2018.

2Bastani B. The myth of incompatibility of gentamicin and heparin revisited. J Nephrol. 2011 Mar-Apr;24(2):192-5.
3https://www.medicines.org.uk/emc/product/6531/smpc



Zalu (ne)saderiba — piemeéri

# Ceftriaksons — nedrikst vienlaicigi lietot vai
ievadit maisijuma ar kalciju saturoSiem
Skidumiem (piem., Ringera Skidumu vai
Hartmana Skidumu) — veidosies nogulsnes?

# Imipenéms/cislastatins

» nedrikst Skidinat ar laktatus saturoSiem Skidinatajiem

» zales var 1evadit caur 1/v sistemam, caur kuram ticis
lietots laktata Skidums 2

Ceftriaxon MIP 1 g pulveris injekciju/infuziju $kiduma pagatavosanai. Zalu apraksts. 11.01.2018.
2Imipenem/Cilastin Ranbaxy 500 mg/500 mg pulveris infuziju $kiduma pagatavo$anai. Zalu apraksts. 01.02.2018.



Gentamicina IV saderiba — BKUS rekomendaciju
piemers

Gentamicin sulfate!

-

Saderiba ar infaziju Skidumiem — nesaderiba nav minéta

Saderiba maistjuma ar citim zalém: 2 vai vairak zales (additive compatibility)

Otra medikamenta Gentamicina Ly
Nosaukums koncentracija/L koncentracija/L Infuzijas 3k HANDBOOK ON
Amphotericin B 200 mg 320 mg 5% dekstroze |
8¢g 160 mg 5% dekstroze 0,225% Natrij N J ECTA B LE
Skiduma, 5% glikoze, Natrij
— . Skidums
Ampicillinsodium lg 100 mg TPN: aminoskabes 1,5% + g
Cefazolin sodium® 10g 800 mg 5% dekstroze, Natrija hlorid
Cefepime HCI 40 g 1.2g 5% dekstroze, Natrija hlorid
Ceftazidime 50 mg 6 un 9 mg 5% dekstroze
. . 100 mg 9 mg 5% dekstroze
Cefiriaxone sodium 100 mg 6 mg 5% dekstroze
Clindamycin phosphate 400 mg 75 mg TPN: aminoskabes 1,5%+ 3
Clindamycin 9¢g 800 mg 5% glikoze, Natrija hlorida (
phosphate8 \
g 160 mg 5% dekstroze 0,225% Natrij -
- ) $kiduma, 5% glikoze, Natrij:
Cloxacillin sodium e
Skidums -

. 100 mg 80 mg 5% dekstroze
Cytarabine 300 mg 240 mg 5% dekstroze ——

: 800 mg 2g 5% dekstroze S
Dopamine HCl 800 mg 320 mg 5% dekstroze N
Tauku emulsijas /v 10% 160 mg nav N

20g 8g Natrija hlorida 0,9% Skidums N

Floxacillin sodium 10g 8g Natrija hlorida 0,9% $kidums S
10g 8g 5% dekstroze N

800 mg 1.6 g 5% dekstroze, Natrija hlorida 0,9% $kidums N

Furosemide lg 8g Natrija hlorida 0.9% Skidums S




Gentamicina |V saderiba

D5W (D5W-Dextrose 5%)

D10W (Dextrose 10%)

D5LR (Dextrose 5% in lactated Ringers)

D5NS (Dextrose 5% in sodium chloride 0.9%)

D5W - 1/2 NS (Dextrose 5% in sodium chloride 0.45%)
NS (Normal saline- Sodium chloride 0.9%)

1/2 NS (Sodium chloride 0.45%)

Lactated Ringer's Injection

Ringer's injection

Caution: Variable

Compatible

Not Tested

Not Tested

Not Tested

Compatible

Not Tested

Compatible

Compatible

Micromedex



Therapeutic drug monitoring (TDM) ka klinisks
process atbildigai antibiotiku lietosanai
> (A

Database (Big Data)

o
Sampling w( Administration

Individual
Covariates (Bw, Ccr)

>
Peak, Trough Dose

Population Model Informed
Model (CL, V) Precision Dosing

\4
<€
Population Modeling

Punt N. An Overview of Therapeutic Drug Monitoring Software. European Association of Hospital Pharmacists Academy Seminar on

Kur SObl'id atrodamles TDM,éO October 2018, Warsaw

l
i

Therapeutic Drug
Monitoring




Antibiotiku (AB) sagatavosana ievadel
slimnicas aptieka

IAB sagatavoSana ievadel

speciali apmacita personala =| NepiecieSami ieguldijumi
farmaceitu uzraudziba aseptiska bloka izbuvei un
v e specialistu apmacibai —
pagatavojums nedrikst certu uz taliteju

_. o finansialu ieguvumu
Iesp&jama racionalaka zalu

1zlietoSana un Iidz ar to
finansiali 1ietaupijumi
Iesp&jama uzglabaSanas Farmaceitu ka tadu trikums
ilguma paildzinasana, (farmacija nav bezdarbs)
salidzinot ar nodala gatavoto
u.C.

Papildus specialisti
(gatavoSana, kontrole)




1. Vispariga informacija

Antibiotiku atSkaidiSana un ievades laiks

I.1. Pulvera izskidinaSana javeic aseptiskos apstaklos, izmantojot turpmak mingtos $kidinatajus. Pirms lieto$anas $kidums japarbauda vizuli, vai nav nogulsnes un
kraisas izmainas (ja vien raZotajs nav mingjis, ka krdsu izmainas ir pielaujamas). Skidumu drikst lietot tikai tad, ja tas ir dzidrs un bez nogulsném.

1.2, NB! Medicinas personala pienakums ir regulari iepazities ar ievadaimo medikamentu razotaja anotacijam, jo ipasi gadijumos, kad lietoSana tiek ieviests jauns
medikaments. Medikamenta ra7otdja anoticija minétie ievades dati var atikirties no zemak rekomendztajiem. Sada gadfjuma razotdja sniegtie dati uzskatami par primariem!
1.3. Zemak minétie antibakterialo lidzeku atskaidiSanas un ievades dati var nesakrist ar neonatologiskiem pacientiem rekomendtajiem. Sadi gadfjuma par primariem
jauzskata neonatologiskiem pacientiem domatas rekomendacijas!
1.4. Tpasa uzmaniba japievérs pacientiem ar dehidrataciju vai pacientiem ar ierobezotu $kidruma uznemsanu, kas biitiski var ietekmét ievadama medikamenta izraisito
nevélamo reakeiju.
1.5, levades biezums noradits biezak sastopamajam infekcijam, ko arsté ar attiecigo antibiotiku un pacientiem ar normilu nieru darbibu.

Starptautiskais Razotija Ievades veids / Ar ko atSkaidit Kada daudzuma IevadiSanas laiks Cik reizes diena
nosaukums nosaukums
Amikacinum BNFC' iv infuzija - >30 min Katras 24h vai katras 12h -
0,9% NaCl vai glikozes $kidums jaundzimuso sepsis

Citas antibiotikas Katras 24h:1 mén - 18 g.v., iznemot

(AB) ka endokarditu un meningitu

penicilinus, Katras 12h: | mén - 18 g.v., smagas

cefalosporinus Gram- infekcijas, rezistentas pret

ievadit vismaz 1h gentamicTnu (smagos gadijumos ik

pirms vai pec 8hno 12 gv.)

Lexi-comp’ IntermitZjosa infiizija (1éna) <10 mg/ml (galigd konc | >30 min Katras 18-24h: 0-4 ned, svars<1200g

— nedrikst parsniegt) Katras 12 h: postnatalais vecums <7

dienas, svars 1200->2000g

Katras 8-12h: postnatilais vecums
>7 dienas, svars 1200-2000g
Katras 8-12h: postnatalais vecums
>7 dienas, svars >2000g

Katras 8h: zidaini un bérni

Katras 8-12 h: pusaudzi

Amikacin B.Braun 5
me/mlun 10 me/ml

i/v inflizija; lietosanai gatava zalu forma, kas
nav 1asamaisa ne ar vienu citu zalu prenaratu

vélamais ilgums 30
min, var ievadit [1dz 60

Ik péc 12h: neiznésati jaundzimusie

Piesiitino deva. tad ik nic 12h -




Atskaiditu antibiotiku uzglabasana

Mingtie uzglabasanas ilgumi attiecas uz fizikilo un kimisko stabilitati. No mikrobiologiskas drosibas viedokla pagatavotie skidumi ir izlietojami

nckavEjoties, jo Ipasi ja nav sagatavoti aseptiskos apstaklos.

Skidums pirms lietodanas japarbauda vizuali. lai parliecinatos, ka taja nav neizékiduiu dalinu un tas nav mainijis krasu. Skidumu drikst lietot

tikai tad. ja tas ir dzidrs un nesatur neizskidusas dalinas.

Nosaukums Ar ko atskaidits Koncentricija | Uzglabasanas T® Piezimes
laiks péc
sagatavosanas
lietosanai
Doxycyclinum
= NaCl <48 h 25°C Neuzglabajot tiedos saules staros [1]
s 5% glikoze <72h Uzglabajot ledusskapi un sargajot no gaismas
(maksligas/ saules).
Iznemot no ledusskapja, jaizlieto 12 h laika
0.1-1 mg/ml (nedrikst likt atpakal ledusskapi) [1]
Ringera Skidums <12h Istabas t° neuzglabajot tieSos saules staros [1]
<72h 2°-8°C sargat no gaismas (maksligas/saules).
Iznemot no ledusskapja, jaizlieto 12 h laika
(nedrikst likt atpakal ledusskapi) [1]
Ampicillinum
I'm vai i/v <1h[13] Istabas t° Neuzglabat ledusskapi [1,2]
mjekeija
P/o suspensija <14 dienim 2°-8°C[13]
Amoxicillinum
Injekeiju Skidums | NaCl 0.9% Skidums <6h Uzglabasanas re7ims nav minéts [3]
glikozes skidumu (% nav minéts) <lh
Pp/o suspensya <12 dienas 2°-8°C [4]
<14 diendm <25°C: 14
dienas [5-7]
vElams 2° -
8°C, bet nav
obligati [1; 13]
Nosaukums Ar ko atskaidits Koncentricija Uzglabasanas T Piezimes
laiks péc
sagatavosanas
lietosanai

Benzylpenicillinum




Antibiotiku sagatavosana ievadei BKUS
slimnicas aptieka

# Sobrid antibiotikas tiek sagatavotas
onkohematologijas nodalai — kops 2017. gada
junija
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