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Context
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Background of the disease 

Reference: National Antibiotics Guideline (2018)

Ventilator-associated pneumonia 
(VAP)

Defined as pneumonia not incubating at the 
time of hospital admission and occurring 48 
hours or more after admission and not 
associated with ventilation

Defined as pneumonia occurring >48 hours 
after endotracheal intubation and associated 
with mechanical ventilation

Hospital-acquired pneumonia (HAP)

https://drive.google.com/file/d/15zIw6XVrozEG3mJHuGelK8hEw6EKLAqa/view?usp=sharing
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Disease pathway 
for HAP and VAP

Reference: McMaster University

https://ebm.one/en/chapter-figure/management-algorithm-patients-suspected-hospital-acquired-pneumonia.
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IDSA Guideline (2016) Recommendation: 
● VAP: non-invasive sampling with 

semi-quantitative cultures to diagnose VAP, 
rather than invasive sampling with quantitative 
cultures and rather than non-invasive sampling 
with quantitative cultures (weak 
recommendation, low-quality evidence)

● HAP: treated according to the results of 
microbiologic studies performed on 
respiratory samples obtained non-invasively, 
rather than being treated empirically (weak 
recommendation, very low-quality evidence).

Ventilator-associated pneumonia (VAP) remains a major challenge in 
critical care, as there is no standard diagnostic test (Tan et al., 2007).

Diagnosis for HAP and VAP 

https://www.idsociety.org/practice-guideline/hap_vap/
https://pjim.herdin.ph/index.php?view=research&cid=72453
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Non-invasive

Invasive

HAP
● Sputum Induction
● Spontaneous Expectoration

VAP
● Endotracheal aspiration

VAP
● Bronchoscopic techniques 

○ Bronchoalveolar lavage [BAL]
○ Protected specimen brush [PSB]

● Blind bronchial sampling (ie, mini-BAL)

Sampling Methods

NOTE: It is important that the collected specimens accurately represent the 
lower respiratory tract.

https://www.idsociety.org/practice-guideline/hap_vap/
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Antimicrobial Susceptibility Testing

Note: The Antimicrobial 
Resistance Surveillance 
Program (ARSP) conducts 
automated and 
conventional methods 
(i.e., gradient E-test, disk 
diffusion) for AST. Whole 
genome sequencing is 
utilized for serotyping.

https://www.mdpi.com/2079-6382/11/4/427
https://arsp.com.ph/publications/
https://arsp.com.ph/publications/
https://arsp.com.ph/publications/
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Reference: National Antibiotics Guideline (2018), WHO 
Bacterial Priority Pathogens List (2024)

● S. aureus
● P. aeruginosa
● Acinetobacter species
● Klebsiella pneumoniae
● Achromobacter
● Burkholderia cepacia
● Burkholderia pseudomallei
● Escherichia coli
● Enterobacter

WHO Bacterial Priority Pathogens List, 2024

Critical group1

High group2

1critical priority because of their ability to transfer 
resistance genes, the severity of the infections and 
disease they cause and/or their significant global 
burden, particularly in LMIC

● Acinetobacter baumanii - carbapenem-resistant
● Enterobacterales - carbapenem-resistant and 

third generation cephalosporin-resistant (E.coli, 
Enterobacters, and Klebsiella are some of the 
genera under this order)

2high priority due to their global threat, especially in 
healthcare settings

● Staphylococcus aureus - methicillin-resistant
● Pseudomonas aeruginosa - 

carbapenem-resistant

Etiology of HAP and VAP

https://drive.google.com/file/d/15zIw6XVrozEG3mJHuGelK8hEw6EKLAqa/view?usp=sharing
https://iris.who.int/server/api/core/bitstreams/1a41ef7e-dd24-4ce6-a9a6-1573562e7f37/content
https://iris.who.int/server/api/core/bitstreams/1a41ef7e-dd24-4ce6-a9a6-1573562e7f37/content
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Condition Recommended treatment
Empiric Treatment 
for HAP

Not at high risk of mortality and no factors 
increasing the likelihood of MRSA

Piperacillin-Tazobactam OR Cefepime OR Meropenem

Not at high risk of mortality but with factors 
increasing the likelihood of MRSA

Piperacillin-tazobactam OR Cefepime OR Meropenem 
Aztreonam (if with beta-lactam allergy)
PLUS Vancomycin OR Linezolid

High risk of mortality and with risk factor for 
MDR 
High Risk for Mortality: Need for ventilatory 
support due to pneumonia; septic shock

Piperacillin-tazobactam OR Cefepime OR
Meropenem OR Aztreonam (for penicillin allergy)
PLUS Levofloxacin OR Amikacin 
PLUS Vancomycin OR Linezolid

Empiric Treatment 
for VAP

No risk factors for MDR VAP
No structural lung disease

Piperacillin-tazobactam OR Cefepime OR Meropenem 
OR Aztreonam (if with allergy to beta-lactam)

With risk factors for MDR VAP
With structural lung disease

Piperacillin-tazobactam OR Cefepime OR Meropenem 
or Aztreonam (if with allergy to beta-lactam)
PLUS Levofloxacin OR Amikacin 
PLUS Vancomycin OR Linezolid

NOTE: all are PNF-listed drugs

Empiric Treatment for HAP/VAP

Reference: National Antibiotics Guideline (2018)

Note: C/A and C/T are not recommended for empiric treatment

https://drive.google.com/file/d/15zIw6XVrozEG3mJHuGelK8hEw6EKLAqa/view?usp=sharing
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Etiology Recommended treatment
Methicillin-resistant S. aureus Vancomycin OR Linezolid

P. Aeruginosa Piperacillin-tazobactam OR Ceftazidime OR Cefepime OR Meropenem OR Levofloxacin OR Ciprofloxacin 
PLUS Amikacin OR Gentamicin OR Aztreonam (for beta-lactam allergy)

Acinetobacter species ● Pan susceptible monotherapy: Meropenem
● MDR strain sensitive only to Colistin: Combine Colistin (colistimethate) with Meropenem 
● Pan resistant: Meropenem PLUS Ampicillin-sulbactam PLUS Colistin

Klebsiella pneumoniae Ceftriaxone OR Levofloxacin OR Piperacillin-tazobactam 
Regimen for ESBL-producing organisms:
1st line: Ertapenem
2nd line: Meropenem 

Achromobacter 1st line: Piperacillin-tazobactam OR Meropenem 
2nd line: Co-trimoxazole (trimethoprim component)

Burkholderia cepacia 1st line: Meropenem OR Ciprofloxacin 
2nd line: Co-trimoxazole (trimethoprim component)

Burkholderia pseudomallei 1st line: Ceftazidime OR Meropenem 
Followed by oral therapy: Co-trimoxazole (trimethoprim component) PLUS Folic acid daily OR Doxycycline  
OR Co-amoxiclav (for pregnant or sulfa allergy)

Escherichia coli ● Pansensitive Strains: Piperacillin-tazobactam, Cephalosporins, Fluoroquinolones or Aminoglycosides
● ESBL strains: Ertapenem

Enterobacter Piperacillin-tazobactam OR Cefepime OR Meropenem 

Pathogen-specific Treatment for HAP/VAP

NOTE: all are PNF-listed drugs

https://drive.google.com/file/d/15zIw6XVrozEG3mJHuGelK8hEw6EKLAqa/view?usp=sharing
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Reference: IDSA 2024 Guidance on the Treatment of 
Antimicrobial Resistant Gram-Negative Infections

Etiology Recommended treatment WHO EML-listed? PNF-listed?

Carbapenem-resistant 
Enterobacterales

● Ceftazidime-avibactam ✓ X

● Meropenem-vaborbactam ✓ X

● Imipenem-cilastatin-relebactam REJECTED X

Carbapenem-resistant 
P. aeurginosa (for 
critically ill patients or 
those with poor source 
control with P. 
aeruginosa isolates)

● Ceftazidime-avibactam ✓ X

● Ceftolozane-tazobactam ✓ X

● Imipenem-cilastatin-relebactam REJECTED X

CRPA and CRE treatment not specific to HAP/VAP

Note: Imipenem/cilastatin/relebactam was rejected to be added on the WHO EML due to the following 
reasons: 

- Lacks in vitro activity against the carbapenemase genotypes most commonly associated 
globally with carbapenem resistance in Enterobacterales, and 

- Other antibiotics with similar spectrum of activity (e.g., C/A, cefiderocol, 
meropenem/vaborbactam) are already included as reserve antibiotics on the Model List 

(WHO EML)

https://www.idsociety.org/practice-guideline/amr-guidance/
https://www.idsociety.org/practice-guideline/amr-guidance/
https://list.essentialmeds.org/recommendations/1426
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Pathogens causing 
HAP/VAP

Cephalosporins Carbapenems Polymyxins Aminoglycosides

Ceftazidime/ 
avibactam

Ceftolozane/ 
tazobactam Meropenem Imipenem Colistimethate 

sodium Amikacin

MRSA

P. aeruginosa

Acinetobacter species

Klebsiella 
pneumoniae

Achromobacter

Burkholderia cepacia

Burkholderia 
pseudomallei

Escherichia coli

Enterobacter

Spectrum of activity of Ceftazidime/Avibactam, 
Ceftolozane/Tazobactam, and comparators (1 of 2)

https://drive.google.com/file/d/1p0WexgRC-JKtYgY-DS2eqoRGUR-k5Se9/view
https://drive.google.com/file/d/1p0WexgRC-JKtYgY-DS2eqoRGUR-k5Se9/view
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
https://drive.google.com/file/d/1xT7NyJ9V54ybPWiTx6aERNL2Zi_8su3h/view
https://verification.fda.gov.ph/api/?action=file&session=b-nvvmL62__Ep8EC0JkOSNAcGgsb-DdPiZaGm8bpqb4.&token=tWfpTDMUPLXju_jT917mTQ..&fn=rcTlFMoXIJSjiIFco6ihFC08lkC47Okiboql_Kis3I2ESrgvarC9AmWpmulSBpE8879haJjBqAMQeM50
https://verification.fda.gov.ph/api/?action=file&session=b-nvvmL62__Ep8EC0JkOSNAcGgsb-DdPiZaGm8bpqb4.&token=L-dWQO9N9jkUPLzflWofeQ..&fn=i2-7BQLgQRAAlwS82FcqjP8F24tV5QMMZD7C5nkX20kVgJxJDKPK_U3EiocqNzykqQllFNgiJrf9Gbm8
https://verification.fda.gov.ph/api/?action=file&session=b-nvvmL62__Ep8EC0JkOSNAcGgsb-DdPiZaGm8bpqb4.&token=L-dWQO9N9jkUPLzflWofeQ..&fn=i2-7BQLgQRAAlwS82FcqjP8F24tV5QMMZD7C5nkX20kVgJxJDKPK_U3EiocqNzykqQllFNgiJrf9Gbm8
https://pdf.hres.ca/dpd_pm/00058348.PDF
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Pathogens causing 
HAP/VAP

Penicillin + β-lactamase 
inhibitor β-lactam Glycopeptide Fluoroquinolone Oxazolidinone

Piperacillin-Tazobactam Cefepime Aztreonam Vancomycin Levofloxacin Linezolid

MRSA

P. aeruginosa

Acinetobacter species

Klebsiella 
pneumoniae

Achromobacter

Burkholderia cepacia

Burkholderia 
pseudomallei

Escherichia coli

Enterobacter

Spectrum of activity of Ceftazidime/Avibactam, 
Ceftolozane/Tazobactam, and comparators (2 of 2)

https://drive.google.com/file/d/1AU_V6GbfNRoKi3aGyZzlb2VIjgwIT4ya/view
https://drive.google.com/file/d/1mnr0djPPR5xAqydcX78BCj7nHclV92YQ/view
https://www.accessdata.fda.gov/drugsatfda_docs/label/2013/050580s042lbl.pdf
https://drive.google.com/file/d/1k4aYCLqgUpYQv25_dMQx35RW9jBcj7uu/view
https://drive.google.com/file/d/1vuThdA_eHjJsidOSuUFfM5uOZ5Jy5yBQ/view
https://drive.google.com/file/d/11O0vkZ0E9_QVeqBTTnMtrccLuL5sWXpr/view
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Hospital-Acquired Pneumonia

● HAP is the second most frequent hospital infection
● The annual incidence of HAP in adults ranges from 5 to 10 cases per 

1,000 hospital admissions globally
● The incidence of HAP is highest amongst immunocompromised, post-surgical 

and older patients

Mortality

Morbidity

● The estimated global mortality due to HAP is 20–30%

Reference: Torres et al., 2021

Global  disease burden

https://sci-hub.sidesgame.com/10.1038/s41572-021-00259-0
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Ventilator-Associated Pneumonia

● VAP affects 10–25% of all patients on mechanical ventilation
● In the USA, the incidence of VAP is estimated to range from 2 to 6 cases per 

1,000 ventilator-days
● A 2018 SRMA of studies of VAP in adults from 22 Asian countries found an 

overall incidence of 15.1 cases per 1,000 ventilator-days

Mortality

Morbidity

● VAP is the most common cause of nosocomial infection and death in the ICU
● Global mortality due to VAP is 20–50%

Global  disease burden

https://sci-hub.sidesgame.com/10.1038/s41572-021-00259-0
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● Pneumonia emerged as the 
fourth leading cause of death 
with 25,101 cases (6.6%) (PSA, 
2025)

● 9.1% case fatality rate among 
patients with HAP was reported 
in 2016 (Azmi, et al. 2016).

● HAP and VAP crude mortality 
rate estimated at 42.4% (Solante 
et al., 2025)

Mortality

Local  disease burden

https://psa.gov.ph/content/2025-causes-death-philippines-provisional-31-december-2025
https://psa.gov.ph/content/2025-causes-death-philippines-provisional-31-december-2025
https://www.ijidonline.com/article/S1201-9712(16)31064-5/fulltext
https://www.valuehealthregionalissues.com/article/S2212-1099%2825%2900083-4/pdf#:~:text=Conclusions:%20CAZ%2DAVI%20is%20expected,ventilator%2Dassoci%2D%20ated%20pneumonia.&text=HAP%20and%20VAP%20contribute%20to,and%20economic%20burden%20of%20disease
https://www.valuehealthregionalissues.com/article/S2212-1099%2825%2900083-4/pdf#:~:text=Conclusions:%20CAZ%2DAVI%20is%20expected,ventilator%2Dassoci%2D%20ated%20pneumonia.&text=HAP%20and%20VAP%20contribute%20to,and%20economic%20burden%20of%20disease
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● Local morbidity data on HAP and 
VAP are limited

● In 2016, Philippines had the highest 
reported HAP prevalence compared 
to Malaysia and Indonesia, with 
5,615 cases per 100,000 discharges 
(Azmi, et al. 2016).

● HAP affects approximately 6% of all 
hospitalized patients locally (Solante 
et al., 2025)

Morbidity

Local  disease burden

https://www.ijidonline.com/article/S1201-9712(16)31064-5/fulltext
https://www.valuehealthregionalissues.com/article/S2212-1099%2825%2900083-4/pdf#:~:text=Conclusions:%20CAZ%2DAVI%20is%20expected,ventilator%2Dassoci%2D%20ated%20pneumonia.&text=HAP%20and%20VAP%20contribute%20to,and%20economic%20burden%20of%20disease
https://www.valuehealthregionalissues.com/article/S2212-1099%2825%2900083-4/pdf#:~:text=Conclusions:%20CAZ%2DAVI%20is%20expected,ventilator%2Dassoci%2D%20ated%20pneumonia.&text=HAP%20and%20VAP%20contribute%20to,and%20economic%20burden%20of%20disease
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Resistance data for 123,949 isolates were reported and analyzed for 2024 from all 24 sites and 1 N. 
gonorrhoeae surveillance site of the program which represents data from 16 of 17 regions in the Philippines.

Pathogen Percentage (Number) of bacterial 
isolates

Streptococcus pneumoniae 0.39% (478/123,949) 

Acinetobacter baumannii 5.39% (6,683/123,949)

Pseudomonas aeruginosa 8.66% (10,735/123,949)

Staphylococcus aureus 7.04% (8,723/123,949)

MRSA 2.43% (3,006/123,949)

Klebsiella pneumoniae 14.83% (18,378/123,949)

Escherichia coli 12.02% (14,894/123,949)

Key findings:
The most detected 
pathogen among those 
potentially causing 
HAP/VAP is Klebsiella 
pneumoniae followed 
by E. coli

Note: Data not 
specific to HAP/VAP

Potential Pathogens for HAP/VAP included in the ARSP 
2024

https://arsp.com.ph/arsp-2024-annual-report-data-summary-is-now-available-for-download/
https://arsp.com.ph/arsp-2024-annual-report-data-summary-is-now-available-for-download/
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Pathogen
No. of 

isolates 
tested

Meropenem Imipenem Amikacin Cefepime Ceftazidime Colistin MDR (%) Possible 
XDR (%)

P. aeruginosa 10,735 10,103 
(13.92%)

10,147 
(16.63%)

2,826 
(7.15%)

10,320 
(12.36%)

10,399 
(15.37%)

370 
(10.81%)

22.7% 15.6%

A. baumannii 6,683 6,047 
(49.26%)

6,166 
(49.64%)

2, 895 
(34.51%)

6, 255 
(49.41%)

6,395 
(47.82%)

229 
(0.44%)

50.2% 43.2%

MRSA 3,006

S. aureus 8,723

K. pneumoniae 18,378 17,155 
(16.48%)

17,258 
(16.38%)

15,993 
(10.68%)

17,015 
(27.10%)

17,013 
(39.77%)

1,045 
(3.06%)

56.5% 27.8%

E. coli 14,895 14, 121 
(8.53%)

14, 207 
(8.89%)

13,377 
(9.14%)

13,824 
(17.77%)

13,596 
(25.30%)

439 
(2.28%)

57.1% 13.7%

Legend <5% >5-10% >10-30% > 30%
Notes: 
1. Data is not specific to HAP/VAP
2. Number above the % indicates the number of specimens tested 

against a specific drug
3. MDR and XDR were computed using the total number of isolates
4. ARSP plans to expand susceptibility testing across all surveillance 

sites for newer combination antibiotics such as 
ceftazidime-avibactam, ceftolozane-tazobactam, 
meropenem-vaborbactam, cefiderocol among gram negative rods. 

Resistance rates of the pathogens (for all specimens) against 
comparators
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Implications of increase in AMR

Reference: WHO, 2025; Ahmed et al., 2024

Antibiotics and other antimicrobial medicines become ineffective 
and infections become difficult or impossible to treat

Unavailability of effective treatment, risk of disease spread, 
severe illness, disability, and death

Productivity loss, increased hospital cost, increased need for 
alternative antibiotic options

https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/amr-gcp-asa/global-call-to-action-to-address-amr---oct-2025.pdf?sfvrsn=62dfd2f6_2&download=true
https://www.sciencedirect.com/science/article/pii/S2949916X24000343
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Generic Name Ceftazidime/Avibactam Ceftolozane/Tazobactam
Brands with 
Philippine FDA CPR

Zavicefta (Initial CPR valid until 26 March 
2030)
NOTE: Avycaz by Allergan holds the US Patent 
9284314 until 2032-06-15

Zerbaxa (Initial CPR valid until 19 December 
2026)

US Patent 7129232 until 2028-05-15
Drug/ Therapeutic 
class

● Ceftazidime - cephalosporin 
antibacterial 

● Avibactam - beta-lactamase inhibitor 

● Ceftolozane - cephalosporin 
antibacterial 

● Tazobactam - beta-lactamase inhibitor 

1. Ceftazidime/Avibactam Product Insert
2. Ceftolozane/Tazobactam Product Insert

Background of the Health Technology (1 of 3)

Only brand available in FDA 
verification portal

Only brand available in FDA 
verification portal

https://drive.google.com/file/d/1nfwzp06ni_LBIKMXsPqveGFFTVXTzXId/view?usp=sharing
https://www.pharmacompass.com/patent-expiry-expiration/avycaz
https://drive.google.com/file/d/1NFFCQCNOWLlr71DXs9okMbM2XjqVvuim/view?usp=sharing
https://patents.google.com/patent/US7129232B2/en
https://drive.google.com/file/d/1p0WexgRC-JKtYgY-DS2eqoRGUR-k5Se9/view?usp=sharing
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
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Reference: van Duin & Bonomo, 2016; Cagnotta et al., 2024; 
Nasrollahian et al2024)

Ceftazidime/Avibactam
● Ceftazidime inhibits bacterial cell wall synthesis by binding 

to penicillin-binding proteins (PBPs) → cell lysis and 
bacterial death. 

● Avibactam is a non–β-lactam β-lactamase inhibitor that 
irreversibly binds and inhibits Ambler class A, C, and 
some class D β-lactamases (including ESBLs, KPC, 
AmpC, and OXA-48) → protecting ceftazidime from 
enzymatic degradation 

Ceftolozane/Tazobactam
● Ceftolozane inhibits bacterial cell wall synthesis through 

binding to PBPs, with strong activity against 
Pseudomonas aeruginosa and E. coli. 

● Tazobactam is a β-lactamase inhibitor irreversibly inhibits 
selected β-lactamases (e.g., penicillinases and some 
cephalosporinases) →  extends ceftolozane spectrum. 

Mechanism of action

https://pmc.ncbi.nlm.nih.gov/articles/PMC4928383/#s2
https://www.researchgate.net/publication/385222735_Can_Pharmacovigilance_Data_Represent_a_Potential_Tool_for_Early_Detection_of_the_Antibiotic_Resistance_Phenomenon
https://www.researchgate.net/publication/379595283_A_review_of_the_mechanisms_that_confer_antibiotic_resistance_in_pathotypes_of_E_coli
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Generic Name Ceftazidime/Avibactam Ceftolozane/Tazobactam
FDA approved 
indications

Indicated in adults, infants (aged 3 months and 
older), children and adolescents for the treatment 
of the following infections:

● Hospital-acquired Pneumonia (HAP), 
including ventilator associated pneumonia 
(VAP)

Indicated for the treatment of adult patients (18 
years and older) with hospital-acquired bacterial 
pneumonia and ventilator-associated bacterial 
pneumonia (HABP/VABP)

● caused by the following susceptible 
Gram-negative microorganisms: 
Enterobacter cloacae, Escherichia coli, 
Haemophilus influenzae, Klebsiella oxytoca, 
Klebsiella pneumoniae, Proteus mirabilis, 
Pseudomonas aeruginosa, and Serratia 
marcescens

HTAC-approved 
population 

Adult hospitalized patients >18 years with hospital-acquired pneumonia or ventilator-associated 
pneumonia

1. Ceftazidime/Avibactam Product Insert
2. Ceftolozane/Tazobactam Product Insert

Background of the Health Technology (2 of 3)

https://drive.google.com/file/d/1p0WexgRC-JKtYgY-DS2eqoRGUR-k5Se9/view?usp=sharing
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
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Generic Name Ceftazidime/Avibactam Ceftolozane/Tazobactam
FDA approved 
dosing regimen

Recommended dosing regimen for adults
● Dose: 2.5g
● Frequency: every 8 hours
● Infusion time: 2 hours
● Duration of treatment: 7-14 days

Recommended dosing regimen for nosocomial 
pneumonia

● Dose: 3g (2g ceftolozane and 1g 
tazobactam)

● Frequency: every 8 hours
● Infusion time: 1 hour
● Duration of treatment: 8-14 days

Dosage strength 
and form

2 g ceftazidime and 0.5 g avibactam powder 
concentrate for solution for infusion

1.5 g (ceftolozane and tazobactam) for 
injection supplied as a sterile powder for 
reconstitution in single-dose vials

Mode of 
administration

Intravenous infusion Intravenous infusion

Background of the Health Technology (3 of 3)

1. Ceftazidime/Avibactam Product Insert
2. Ceftolozane/Tazobactam Product Insert

https://drive.google.com/file/d/1p0WexgRC-JKtYgY-DS2eqoRGUR-k5Se9/view?usp=sharing
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
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aHTA eligibility
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Is the HT in the WHO 
EML?

Yes 
● Listed as reserve antibiotic
● added in 2019 in the complementary EML
● indicated for carbapenem-resistant Pseudomonas aeruginosa and Enterobacterales

Is there a DOH-approved/ 
local society CPG 
recommending this HT? 

● Not mentioned in 2025 DOH OHGs
● Not mentioned in DOH-Approved CPGs
● Not mentioned in any local CPGs 

Is there an international 
CPG adopted by the local 
medical society 
recommending this HT? 

The Philippine General Hospital - Hospital Infection Control Unit (HICU) and Division of Infectious Diseases 
agrees with the WHO EML listing. PGH and PSMID adopt the Infectious Diseases Society of America (2024) 
Guidance which recommends the following for C/A:

● For infections caused by Enterobacterales isolates that are NOT carbapenemase producing and that do 
not exhibit susceptibility to any carbapenem, ceftazidime-avibactam, meropenem-vaborbactam, and 
imipenem-cilastatin-relebactam are preferred treatment options 

● For critically ill patients or those with poor source control with P. aeruginosa isolates resistant to 
carbapenems but susceptible to traditional β-lactams, use of newer β-lactam agents to which the 
organisms to with P. aeruginosa test susceptible (e.g., ceftolozane-tazobactam, ceftazidime-avibactam, 
imipenem-cilastatin-relebactam) is also a reasonable treatment approach

Is there a local society 
certifying the HT as 
standard of care? 

aHTA eligibility (Ceftazidime/Avibactam)

https://list.essentialmeds.org/recommendations/846
https://drive.google.com/drive/folders/14RHTQbHNxyaxZkYier991676BM99umg3?usp=drive_link
https://doh.gov.ph/dpcb/doh-approved-cpg/
https://www.idsociety.org/practice-guideline/amr-guidance/
https://www.idsociety.org/practice-guideline/amr-guidance/
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Is the HT in the WHO 
EML?

Yes 
● Listed as reserve antibiotic
● added in 2019 in the complementary EML
● indicated for carbapenem-resistant Pseudomonas aeruginosa and Enterobacterales

Is there a DOH-approved/ 
local society CPG 
recommending this HT? 

● Not mentioned in 2025 DOH OHGs
● Not mentioned in DOH-Approved CPGs
● Not mentioned in any local CPGs 

Is there an international 
CPG adopted by the local 
medical society 
recommending this HT? 

The Philippine General Hospital - Hospital Infection Control Unit (HICU) and Division of Infectious Diseases agrees 
with the WHO EML listing. IPGH and PSMID adopts the Infectious Diseases Society of America (2024) Guidance 
which recommends the following for C/A:

● For infections caused by Enterobacterales isolates that are NOT carbapenemase producing and that do not 
exhibit susceptibility to any carbapenem, ceftazidime-avibactam, meropenem-vaborbactam, and 
imipenem-cilastatin-relebactam are preferred treatment options  

● For critically ill patients or those with poor source control with P. aeruginosa isolates resistant to 
carbapenems but susceptible to traditional β-lactams, use of newer β-lactam agents to which the 
organisms to with P. aeruginosa test susceptible (e.g., ceftolozane-tazobactam, ceftazidime-avibactam, 
imipenem-cilastatin-relebactam) is also a reasonable treatment approach.

Is there a local society 
certifying the HT as 
standard of care? 

aHTA eligibility (Ceftazidime/Avibactam)

NOTE: PGH confirmed that Ceftazidime/Avibactam is not used for routine empiric 
treatment but should be given based on positive culture

https://list.essentialmeds.org/recommendations/846
https://drive.google.com/drive/folders/14RHTQbHNxyaxZkYier991676BM99umg3?usp=drive_link
https://doh.gov.ph/dpcb/doh-approved-cpg/
https://www.idsociety.org/practice-guideline/amr-guidance/
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PSMID  and San Lazaro Hospital  response on possible 
empiric use of C/A and C/T

Questions to PSMID and SLH Response
Can C/A and C/T be given as empiric 
treatment to HAP/VAP patients or should it 
be given as targeted therapy based on 
microbiologic results?

Both Ceftazidime-avibactam and Ceftolozane-tazobactam are generally not recommended 
as routine empiric therapy for all HAP/VAP patients. Their use is usually reserved for 
patients with a high likelihood of MDR/DTR Gram-negative pathogens, particularly resistant 
Pseudomonas aeruginosa infection or carbapenem-resistant Enterobacterales, and ideally 
should be guided by microbiologic data and local antibiograms. 

Can these agents be considered as 
treatment options for patients with prior 
carbapenem exposure or those suspected 
to have resistant infections despite the 
absence of susceptibility testing (i.e., as 
empiric treatment), particularly among 
patients with risk factors for 
carbapenemase-resistant infections?

● The 2024 IDSA AMR Guidance generally favors these agents as targeted therapy (based 
on microbiologic identification and AST results) or empiric therapy in selected high-risk 
patients, but not as routine empiric therapy for HAP/VAP.  

● Empiric use may be justified in critically ill HAP/VAP patients with strong MDR risk 
factors such as:
○ Prior microbiologic and susceptibility results showing:

■ MDR/DTR Pseudomonas aeruginosa infection
■ CRE colonization/infection
■ carbapenem-resistant isolates

○ Recent exposure to:
■ carbapenems
■ multiple broad-spectrum antibiotics

○ High local resistance rates especially units with high carbapenem resistance
○ Septic shock/high mortality risk where delay in active therapy may worsen outcomes.

https://drive.google.com/file/d/1W2XcEM1Epeczp7_5b_ebfm7cHXCzG6Qq/view?usp=drive_link
https://drive.google.com/file/d/1Y3Cq8Iax7dRxfZezq5OxVC5ehwQes63c/view?usp=drive_link
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● The AWaRe classification is intended as a tool for monitoring antibiotic consumption, defining targets 
and monitoring the effects of stewardship policies that aim to optimize antibiotic use and curb 
antimicrobial resistance.

● Antibiotics are classified into three groups, Access, Watch, and Reserve, taking into account the 
impact of different antibiotics and antibiotic classes on antimicrobial resistance, to emphasize the 
importance of their appropriate use. It is updated every 2 years.

Reference: WHO AWaRe, 2023

WHO AWaRe

Listed as reserve antibiotic in the WHO AWaRe

https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2023.04
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References: UK Health Security Agency (2025); WHO AWaRe, 2023

Some antibiotics do not fit into one of these 3 classifications, for example those that are only used to treat very specific conditions, and are classed as “Other”.

WHO AWaRe Classification 2023

https://www.gov.uk/government/publications/uk-aware-antibiotic-classification/uk-access-watch-reserve-and-other-classification-for-antibiotics-uk-aware-antibiotic-classification
https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2023.04
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DOH Antimicrobial Stewardship Program in 
Hospitals

Note: the 2016 DOH manual of procedure on AMR does not mention 
“reserve” antibiotics

Ideal organizational 
structure of AMS Program 

in a hospital

The National Antimicrobial Stewardship (AMS) 
Program is the concerted implementation of 
systematic, multi-disciplinary, multi-pronged 
interventions in both public and private hospitals in 
the Philippines to improve appropriate use of 
antimicrobials, which is essential for preventing the 
emergence and spread of antimicrobial resistance 
(AMR).
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WHO EML Listing (Ceftazidime/Avibactam)
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WHO EML Listing (Ceftazidime/Avibactam)
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Is the HT in the WHO EML? Yes 
● Listed as reserve antibiotic
● added in 2023 in the complementary EML
● indicated for carbapenem-resistant Pseudomonas aeruginosa

Is there a DOH-approved/ local 
society CPG recommending this 
HT? 

● Not mentioned in 2025 DOH OHGs
● Not mentioned in DOH-Approved CPGs
● Not mentioned in any local CPGs 

Is there an international CPG 
adopted by the local medical 
society  recommending this HT? 

The Philippine General Hospital - Hospital Infection Control Unit (HICU) and Division of Infectious Diseases 
agrees with the WHO EML listing. PGH and PSMID adopts the Infectious Diseases Society of America 
(2024) Guidance which recommends C/T:

● For critically ill patients or those with poor source control with P. aeruginosa isolates resistant to 
carbapenems but susceptible to traditional β-lactams, use of newer β-lactam agents to which the 
organisms to with P. aeruginosa test susceptible (e.g., ceftolozane-tazobactam, 
ceftazidime-avibactam, imipenem-cilastatin-relebactam) is also a reasonable treatment approach.

NOTE: PGH confirmed that Ceftolozane/Tazobactam is not used for routine empiric treatment but should be given 
based on positive culture. The same considerations discussed in the previous slide shall apply on the conditional 
empiric use of C/T.

Is there a local society certifying 
the HT as standard of care? 

aHTA eligibility (Ceftolozane/Tazobactam)

https://list.essentialmeds.org/recommendations/1177
https://drive.google.com/drive/folders/14RHTQbHNxyaxZkYier991676BM99umg3?usp=drive_link
https://doh.gov.ph/dpcb/doh-approved-cpg/
https://www.idsociety.org/practice-guideline/amr-guidance/
https://www.idsociety.org/practice-guideline/amr-guidance/
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WHO EML rationale for not listing C/T last 
2019
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WHO EML Listing in 2023 
(Ceftolozane/Tazobactam)
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WHO EML Listing in 2023 
(Ceftolozane/Tazobactam)
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aHTA costing
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Comparative Costing: Costing Inputs
Intervention ● Ceftazidime/Avibactam

● Ceftolozane/Tazobactam

Comparator ● Meropenem + Polymyxin B
● Polymyxin B + Amikacin

Cost items ● Cost of treatment regimen
● Other medical costs 

○ Cost of administration
○ Cost of monitoring the health technology
○ Cost of management of AEs from the HT 

Expected number of all 
target users

● Expected number of CRPA HAP patients 
● Expected number of CRPA VAP patients
● Expected number of CRE HAP patients
● Expected number of CRE VAP patients
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Costing Inputs, Remarks, and Assumptions
Parameter Ceftolozane/ Tazobactam Ceftazidime/Avibactam References

A. Cost of treatment regimen (1 of 2)
Unit cost of health 
technology (HT) 

[REDACTED]
1g/500mg C/T per vial

[REDACTED]
2g/500mg C/A per vial

C/T MAH, C/A MAH

Dosage per day or per 
treatment course 

9g
3g every 8 hours

7.5g
2.5g every 8 hours

C/T product insert, C/A 
product insert, MIMS

Number of dosage units per 
day or per treatment course  6 vials 3 vials

C/T product insert, C/A 
product insert, PGH 

consultation

Number of days or 
treatment course per year 8-14 days 7-14 days C/T product insert, C/A 

product insert

Total cost of 
treatment regimen

[REDACTED]
8 days

[REDACTED]
7 days

[REDACTED]
14 days

[REDACTED]
14 days

https://drive.google.com/file/d/1iC17G04gEflL5E5pT5t7Gg-zXA3U-IJQ/view?usp=sharing
https://drive.google.com/file/d/1hg7Y3pjDlNvgPv18Av4hb6Ex3v6FPdu4/view?usp=drive_link
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
https://labeling.pfizer.com/ShowLabeling.aspx?id=13526
https://labeling.pfizer.com/ShowLabeling.aspx?id=13526
https://www.mims.com/philippines/drug/info/ceftazidime-plus-avibactam?mtype=generic
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
https://labeling.pfizer.com/ShowLabeling.aspx?id=13526
https://labeling.pfizer.com/ShowLabeling.aspx?id=13526
https://docs.google.com/document/d/1OWNCwx7Jjir0n5bPEg_36imraiGT8yCu/edit
https://docs.google.com/document/d/1OWNCwx7Jjir0n5bPEg_36imraiGT8yCu/edit
https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
https://labeling.pfizer.com/ShowLabeling.aspx?id=13526
https://labeling.pfizer.com/ShowLabeling.aspx?id=13526
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Costing Inputs, Remarks, and Assumptions
Parameter Meropenem Polymyxin B Polymyxin B Amikacin References

A. Cost of treatment regimen (2 of 2)
Unit cost of health 
technology (HT) 

₱189.71
1g per vial

₱2,080.00
500,000 Units, 5 mL 

Powder for Injection Vial

₱2,080.00
500,000 Units, 5 mL 

Powder for Injection Vial

₱29.89
250 mg/mL, 2 mL Solution for 

Injection Ampule
DPRI, 2025

₱24.07
125 mg/mL, 2 mL Solution for 

Injection Ampule

Dosage per day or per 
treatment course 

6g
2g every 8 hours

150mg
75g every 12 hours

150mg
75g every 12 hours

750mg
750mg once a day

PGH

Number of dosage units 
per day or per treatment 
course  6 vials 4 vials 4 vials

1 vial 250mg/mL in 2mL 
ampule + PGH, 

Meropenem, 
Polymyxin B, 

Amikacin Product 
inserts

1 vial 125mg/mL in 2mL 
ampule

Number of days or 
treatment course per year 7-14 days 7-14 days

Total cost of treatment 
regimen

₱66,207.82
7 days

₱58,617.72
7 days

₱132,415.64
14 days

₱117,235.44
14 days

https://dpri.doh.gov.ph/downloads/DPRI-2025-Booklet-asofOctober7.pdf
https://docs.google.com/document/d/1OWNCwx7Jjir0n5bPEg_36imraiGT8yCu/edit?usp=sharing&ouid=113913917263360366749&rtpof=true&sd=true
https://docs.google.com/document/d/1OWNCwx7Jjir0n5bPEg_36imraiGT8yCu/edit?usp=sharing&ouid=113913917263360366749&rtpof=true&sd=true
https://labeling.pfizer.com/ShowLabeling.aspx?id=15033
https://sterimaxinc.com/wp-content/uploads/2016/03/1.3.1-SteriMax-English-PM-February-8-201612.pdf
https://pdf.hres.ca/dpd_pm/00058348.PDF
https://pdf.hres.ca/dpd_pm/00058348.PDF
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Costing Inputs, Remarks, and Assumptions
Parameter Ceftolozane/ 

Tazobactam
Ceftazidime/
Avibactam

Meropenem + 
Polymyxin B

Polymyxin B + 
Amikacin References

B. Other medical costs
HT administration 
costs (e.g., syringe, 
diluents)

● Disposable syringe, 20 cc
● Disposable needle, G21
● Sterile water for injection, 20 mL
● 0.9% Sodium chloride, 100 mL
● Macroset
● Soluset
● IV cannula G.20
● Infusion pump

● DPRI, 2025
● Philippine Heart 

Center, 2024
● Tondo Medical 

Center, 2023
● Dr. Jose Memorial 

Hospital, 2025
● Bagac Community 

and Medicare 
Hospital, 2024

● Government of 
Naga, 2025

https://dpri.doh.gov.ph/downloads/DPRI-2025-Booklet-asofOctober7.pdf
https://online.phc.gov.ph/Images/trans-seal/amp02142024.pdf
https://online.phc.gov.ph/Images/trans-seal/amp02142024.pdf
https://tmc.doh.gov.ph/wp-content/uploads/2023/11/CSR_2023.pdf
https://tmc.doh.gov.ph/wp-content/uploads/2023/11/CSR_2023.pdf
https://djrmh.doh.gov.ph/rates-and-fees/laboratory-fees-2
https://djrmh.doh.gov.ph/rates-and-fees/laboratory-fees-2
https://bataan.gov.ph/wp-content/uploads/2024/04/Bagac-Community-and-Medicare-Hospital-2024.pdf
https://bataan.gov.ph/wp-content/uploads/2024/04/Bagac-Community-and-Medicare-Hospital-2024.pdf
https://bataan.gov.ph/wp-content/uploads/2024/04/Bagac-Community-and-Medicare-Hospital-2024.pdf
https://www2.naga.gov.ph/wp-content/uploads/2025/09/PBD-2025-033.pdf
https://www2.naga.gov.ph/wp-content/uploads/2025/09/PBD-2025-033.pdf
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Costing Inputs, Remarks, and Assumptions
Parameter Ceftolozane/ 

Tazobactam
Ceftazidime/
Avibactam

Meropenem + 
Polymyxin B

Polymyxin B + 
Amikacin References

B. Other medical costs
HT monitoring costs 
(e.g. PT, PTT, CBC, 
X-ray), including 
frequency of testing

● Complete Blood Count
● Electrolytes 
● 24HR Urine Creatinine 
● Arterial Blood Gas (ABG)
● Chest X-Ray
● Blood Culture Sensitivity Test
● Sputum Culture and Sensitivity

Frequency of tests:
● Every 3 days: CrCl, CBC, electrolytes and ABG
● Done twice: X-ray
● Done on 2 different sites (counted as 2 separate 

tests): blood culture
● Done once: Sputum culture

PGH: Same HT monitoring 
test and cost as C/T and 
C/A but platelet is also 

monitored for meropenem

● CBC with platelet: 
Php 200.00

PGH: Same cost  as C/T 
and C/A

● DJRMH, 2026
● San Lazaro 

Hospital, 2024
● JBL Memorial 

Hospital, 2023
● JRS Memorial 

Medical Center, 
2024

https://djrmh.doh.gov.ph/rates-and-fees/laboratory-fees
https://slh.doh.gov.ph/rates-fees-2#laboratory
https://slh.doh.gov.ph/rates-fees-2#laboratory
https://jblmgh.doh.gov.ph/wp-content/uploads/2024/04/Laboratory_Pricelist_as_of_September_2023.pdf
https://jblmgh.doh.gov.ph/wp-content/uploads/2024/04/Laboratory_Pricelist_as_of_September_2023.pdf
https://jrrmmc.gov.ph/images/Fees_and_Charges/2024/Laboratory.pdf
https://jrrmmc.gov.ph/images/Fees_and_Charges/2024/Laboratory.pdf
https://jrrmmc.gov.ph/images/Fees_and_Charges/2024/Laboratory.pdf
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Costing Inputs, Remarks, and Assumptions
Parameter Ceftolozane/ 

Tazobactam
Ceftazidime/
Avibactam

Meropenem + 
Polymyxin B

Polymyxin B + 
Amikacin References

B. Other medical costs
Management of HT 
adverse reaction 
and adverse effects

NOTE: AEs 
considered are the 
most common AEs 
based on the 
product insert of 
each drug validated 
by PGH

1. increase in hepatic 
transaminases
2. renal impairment/renal 
failure
3. diarrhea

1. diarrhea 
2. hypokalemia
3. anemia 
4. constipation 
5. vomiting 

Meropenem
1. diarrhea 
2. rash/pruritus
3. nausea/vomiting - 
4. injection site 
inflammation
5. thrombocytosis
6. Increased hepatic 
enzyme

Polymyxin B
1. nephrotoxicity
2. neurotoxicity 
3. pain at the injection site

Polymyxin B
1. nephrotoxicity
2. neurotoxicity 
3. pain at the injection site

Amikacin
1. nephrotoxicity
2. neurotoxicity 

● C/T product insert
● Wang et al., 2022
● PGH
● Merck
● JRS
● Davao Doctors 

Hospital
● Barbut and 

Meynard, 2002
● DPRI, 2025
● Selvaraj and 

Alsamman, 2022
● C/A product insert
● Veltri and Mason, 

2025
● MIMS, 2025
● Barcellini and 

Fattizzo, 2025
● Gomez et al., 2025
● UK NHS, 2022
● MSF Medical 

Guidelines

https://www.merck.com/product/usa/pi_circulars/z/zerbaxa/zerbaxa_pi.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC8290504/
https://www.pgh.gov.ph/rates-and-fees/
https://www.merckconnect.com/zerbaxa/wp-content/uploads/sites/130/2026/03/ZERBAXA-Dosing-Administration-Guide-2Q25-Digital-1.pdf
https://jrrmmc.gov.ph/images/Fees_and_Charges/2024/Laboratory.pdf
https://ddh.com.ph/wp-content/uploads/2023/09/DDH-Laboratory-List-3.24.25.pdf
https://ddh.com.ph/wp-content/uploads/2023/09/DDH-Laboratory-List-3.24.25.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC1123310/#:~:text=In%20cases%20of%20severe%20or,difficile%20related%20diarrhoea%20will%20relapse.
https://pmc.ncbi.nlm.nih.gov/articles/PMC1123310/#:~:text=In%20cases%20of%20severe%20or,difficile%20related%20diarrhoea%20will%20relapse.
https://dpri.doh.gov.ph/downloads/DPRI-2025-Booklet-asofOctober7.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11878822/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11878822/
https://labeling.pfizer.com/ShowLabeling.aspx?id=13526
https://pmc.ncbi.nlm.nih.gov/articles/PMC4357351/#sec5
https://pmc.ncbi.nlm.nih.gov/articles/PMC4357351/#sec5
https://www.mims.com/malaysia/drug/info/potassium-chloride?mtype=generic
https://www.tandfonline.com/doi/full/10.1080/14656566.2023.2291075#d1e160
https://www.tandfonline.com/doi/full/10.1080/14656566.2023.2291075#d1e160
https://pmc.ncbi.nlm.nih.gov/articles/PMC7370667/
https://www.nhs.uk/medicines/lactulose/how-and-when-to-take-lactulose/
https://medicalguidelines.msf.org/en/viewport/TUB/english/meropenem-mpm-99517701.html
https://medicalguidelines.msf.org/en/viewport/TUB/english/meropenem-mpm-99517701.html
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Costing Inputs, Remarks, and Assumptions
Parameter Ceftolozane/ 

Tazobactam
Ceftazidime/
Avibactam

Meropenem + 
Polymyxin B

Polymyxin B + 
Amikacin References

C. Cost of treatment for all target users (Pathogen-specific: CRPA)
Expected number of 
CRPA HAP patients

1,486 CRPA HAP

● 2026 projected adult population (20 years old and above): 73,510,300
● Rate of hospital admissions in the PH (adults aged 30 and above): 2.98%
● HAP incidence in PH: 6 per 1000 admissions
● CRPA in HAP/VAP: 11/97 isolates (11.3%)

CRPA HAP: 73,510,300 × 2.98% = 2,190,606 × 6 / 1000 = 13,143.64 ~ 13,144 HAP patients × 11.3% CRPA = 
1,485.27 ~ 1,486 CRPA-HAP patients

● PSA
● PSA PNDHS, 2022
● Chawla, 2008
● Ng and Abad, 2026

Expected number of 
CRPA VAP patients

57 CRPA VAP

● Rate of ICU admissions: 1% out of 723 hospitalized patients 
● ICU patients in mechanical ventilation: 28.7% 
● VAP incidence: 10 VAP per 1000 mechanical ventilator days 
● Median duration in mechanical ventilator days: 8 days

CRE VAP: 73,510,300 × 2.98% = 2,190,606 × 1.0% = 21,906.06 ICU patients × 28.7% mechanically ventilated 
patients = 6,287.04 mechanically ventilated patients × 10 VAP / 1000 = 62.87 x  8 mechanical ventilator days 
= 502.96 ~ 503 VAP patients × 11.3% CRPA = 56.84 ~ 57 CRPA-VAP patients

● Schell, et al., 2024
● Mag-usara et al., 

2026
● PGH
● Samson et al, 2017

TOTAL EXPECTED 
CRPA PATIENTS 1,543

https://psa.gov.ph/sites/default/files/dhsd/Statistical%20Tables.xlsx
https://dhsprogram.com/pubs/pdf/FR381/FR381.pdf
https://www.ajicjournal.org/article/S0196-6553(07)00715-8/pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC12793298/
https://gh.bmj.com/content/10/3/e017119
https://pmc.ncbi.nlm.nih.gov/articles/PMC12990926/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12990926/
https://docs.google.com/presentation/d/1SrEkj3jaR31HMwcoe83mnna30FLRibEpG7OUeyZWKAE/edit?slide=id.g3defc44afcc_0_70#slide=id.g3defc44afcc_0_70
https://www.stlukes.com.ph/health-library/research-and-biotechnology/clinical-outcomes-of-mechanically-ventilated-patients-in-the-intensive-care-unit-referred-to-clinical-nutrition-services
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Costing Inputs, Remarks, and Assumptions
Parameter Ceftolozane/ 

Tazobactam
Ceftazidime/
Avibactam

Meropenem + 
Polymyxin B

Polymyxin B + 
Amikacin References

C. Cost of treatment for all target users (Pathogen-specific: CRE)
Expected number of 
CRE HAP patients

C/T is not indicated for 
CRE in the WHO EML 
listing

3,838 CRE HAP

● Note: No PH studies found
● CRE in HAP: 7/24 (29.2%) based on a Thai study

HAP: 73,510,300 × 2.98% = 2,190,606 × 6 / 1000 = 13,143.64 ~ 13,144 HAP 
patients × 29.2% CRE = 3,837.89 ~ 3,838 CRE-HAP patients"

● PSA
● PSA PNDHS, 2022
● Chawla, 2008
● RongRungRuang et 

al, 2025

Expected number of 
CRE VAP patients

80 CRE VAP

● CRE in VAP:7/44 (15.9%) 
● Median in mechanical ventilator days: 8 days

VAP: 73,510,300 × 2.98% = 2,190,606 × 1.0% = 21,906.06 ICU patients × 28.7% 
mechanically ventilated patients = 6,287.04 mechanically ventilated patients × 10 
VAP / 1000 = 62.87 x 8 mechanical ventilator days = 502.96 ~ 503 VAP patients × 
15.9% CRE = 79.98 ~ 80 CRE-VAP patients 

● Schell, et al., 2024
● Mag-usara et al., 

2026
● PGH
● Samson et al, 2017
● RongRungRuang et 

al, 2025

TOTAL CRE 
PATIENTS 3,918

https://psa.gov.ph/sites/default/files/dhsd/Statistical%20Tables.xlsx
https://dhsprogram.com/pubs/pdf/FR381/FR381.pdf
https://www.ajicjournal.org/article/S0196-6553(07)00715-8/pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11761138/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11761138/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11761138/
https://gh.bmj.com/content/10/3/e017119
https://pmc.ncbi.nlm.nih.gov/articles/PMC12990926/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12990926/
https://docs.google.com/presentation/d/1SrEkj3jaR31HMwcoe83mnna30FLRibEpG7OUeyZWKAE/edit?slide=id.g3defc44afcc_0_70#slide=id.g3defc44afcc_0_70
https://www.stlukes.com.ph/health-library/research-and-biotechnology/clinical-outcomes-of-mechanically-ventilated-patients-in-the-intensive-care-unit-referred-to-clinical-nutrition-services
https://pmc.ncbi.nlm.nih.gov/articles/PMC11761138/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11761138/
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Cost Component 
Subtotal 

Costs

Ceftolozane/ 
Tazobactam

Ceftazidime/
Avibactam

Meropenem + 
Polymyxin B

Polymyxin B + 
Amikacin

Total treatment cost 
per patient per course

₱182,637.86 - 
₱312,721.78

₱131,396.04 -
₱252,438.20

₱94,961.42 -
₱178,858.54

₱78,197.12 -
₱149,396.54

Total treatment cost for 
the estimated CRPA 
HAP/VAP patients

₱282M - ₱483M ₱203M - ₱390M ₱147M - ₱276M ₱121M - ₱231M

Total treatment cost for 
the estimated CRE 
HAP/VAP patients

₱515M - ₱989M ₱372M - ₱701M ₱306M - ₱585M

Total cost of treatment 
for all target users ₱282M - ₱483M ₱718M - ₱1.4B ₱519M - ₱977M ₱427M - ₱816M

Costing Inputs, Remarks, and Assumptions 
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Review of funding 
recommendations
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Methodology

Results of the review of guidelines of both NLAG and EAG were reviewed 
and updated.

Review of guidelines
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Country C/A C/T
HTA Agencies (n=5)

UK NICE ✓

CADTH

Australia PBAC

Thailand HITAP

Malaysia MaHTAS

Medical Society (n=14)

Indian Council on Medical Research, 2022 ✓

ESCMID, 2021 ✓ ✓

IDSA, 2024 ✓ ✓

Chinese Thoracic Society, 2019 ✓

Infectious Diseases Society of Taiwan, 2022 ✓ ✓

Korean Academy of Tuberculosis and Respiratory 
Diseases, 2024

Recommendation is specific 
to HAP/VAP

Recommendation is specific 
to pathogens that cause 
HAP/VAP

Not recommended (e.g. with 
study/report on 
non-inclusion)

No recommendation found or 
not covered by national 
health insurance

Review of Guidelines  (1 of 2)  



hta@dost.gov.ph HTA Philippines hta.dost.gov.ph

Country C/A C/T
Indian Council of Medical Research Antimicrobial 
Stewardship Program, 2018

Infectious Disease Association of Thailand

Philippine Society for Microbiology and 
Infectious Diseases

Ministries of Health (n=5)

Hong Kong ✓ ✓

South Africa ✓

Malaysia

Indonesia

Philippines

Recommendation is specific 
to HAP/VAP

Recommendation is specific 
to pathogens that cause 
HAP/VAP

Not recommended (e.g. with 
study/report on 
non-inclusion)

No recommendation found or 
not covered by national 
health insurance

Review of Guidelines  (2 of 2)  
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Funding recommendations from ministries of health and HTA agency websites were searched to scope for 
recommendations on Ceftazidime/Avibactam and Ceftolozane/Tazobactam for HAP/VAP

Search (search type/ 
period of search)

Targeted search
March 16-30, 2026

Selection of countries/ 
institutions

Countries with stringent NRAs and also representative from the different 
income categories (HIC/ UMIC / LMIC)

List of 
countries/organization

n = 11
United States of America (USA), United Kingdom (UK), Australia, Canada, 
Singapore, Malaysia, Taiwan, Thailand, Indonesia, Vietnam, Cambodia

Extraction Extraction performed in duplicates and another reviewer served as arbiter

Methodology

Review of funding recommendations
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Country C/A C/T
United States ✓ ✓

United Kingdom ✓

Australia 

Canada

Singapore

Taiwan ✓

Malaysia ✓ ✓

Thailand ✓

Indonesia
Vietnam ✓ ✓

Cambodia

Funding is specific to 
HAP/VAP

Funding is specific to 
pathogens that cause 
HAP/VAP

Funded but not specific to 
any disease

Not recommended (e.g. with 
study/report on 
non-inclusion)

No recommendation found or 
not covered by national 
health insurance

Review of funding recommendations
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Other 
considerations
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Philippine College of Physicians 
(PCP) 

Philippine College of Chest 
Physicians (PCCP)

Philippine Society for Microbiology 
and Infection Disease (PSMID)

Consequences of high 
antimicrobial resistance 
(AMR) rates in the 
current clinical practice 
for HAP and VAP?

● High antimicrobial resistance 
rates would imply the need for 
additional drug options to 
manage resistant organisms.

● If unaddressed:
○ Increased morbidity and 

mortality among infected 
patients

○ outbreaks of resistant 
infections within the hospital 
and possibly within the 
community →  need for 
isolation facilities and 
increased utilization of PPE 

● Increasing mortalities and 
prolonged hospital stays 
(both in the ICU and wards)

● Inability for other patients to 
gain access to the needed beds 
in the appropriate service areas 
and therefore may be 
prohibiting them from 
established quality standard 
medical care

● Patients being given second- or 
third-line antibiotic regimens 
which may not be available in 
the PNF

● Increasing overall cost of 
healthcare

● Increased ICU length of stay
● High antimicrobial resistance 

leads to decreased 
effectiveness of antibiotics, 
such that the addition of more 
antibiotics do not lead to 
reduced mortality.

Expert consultation on challenges in treating 
HAP/VAP and administering C/A and C/T (1 of 3)

https://drive.google.com/file/d/1scozAuULhS2bNX88rUMZtJRRSCYAu6OY/view?usp=drive_link
https://drive.google.com/file/d/1scozAuULhS2bNX88rUMZtJRRSCYAu6OY/view?usp=drive_link
https://drive.google.com/file/d/1EMcQpagEG6e0uuGi5d1W8wOz3ZTFUmr9/view?usp=sharing
https://drive.google.com/file/d/1EMcQpagEG6e0uuGi5d1W8wOz3ZTFUmr9/view?usp=sharing
https://drive.google.com/file/d/1L09XQY3VIrnrPODtfK0wDwGmeMZmCKNQ/view?usp=sharinge.pdf
https://drive.google.com/file/d/1L09XQY3VIrnrPODtfK0wDwGmeMZmCKNQ/view?usp=sharinge.pdf
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Philippine College of Physicians 
(PCP) 

Philippine College of Chest 
Physicians (PCCP)

Philippine Society for Microbiology 
and Infection Disease (PSMID)

Other challenges faced 
in administering 
antibiotics for HAP and 
VAP in the current 
clinical practice (e.g., 
high toxicity of first-line 
treatment, supply 
issues)?

● Its availability in hospitals should 
be coupled with good AMS to 
ensure judicious use of these 
drugs and also to prevent 
development of resistant strains

● A reliable microbiological 
laboratory with capability for 
culture studies and PCR 
testing would be instrumental to 
facilitate early identification and 
targeted treatment of resistant 
strains

● C/A or C/T is not accessible or 
readily available; hence, the 
proper antibiotic is not initiated 
promptly

● High toxicity of other 
antibiotics (i.e., polymyxins)

High toxicity of available 
treatment e.g., use of combination 
C/A and aztreonam may lead to 
elevated liver enzymes, excess 
nephrotoxicity in the use of 
polymyxin B and colistin, increased 
mortality and excess nephrotoxicity 
associated with 
aminoglycoside-based regimens 
relative to newer β-lactam-
β-lactamase inhibitor agents

Expert consultation on challenges in treating 
HAP/VAP and administering C/A and C/T (2 of 3)

https://drive.google.com/file/d/1scozAuULhS2bNX88rUMZtJRRSCYAu6OY/view?usp=drive_link
https://drive.google.com/file/d/1scozAuULhS2bNX88rUMZtJRRSCYAu6OY/view?usp=drive_link
https://drive.google.com/file/d/1EMcQpagEG6e0uuGi5d1W8wOz3ZTFUmr9/view?usp=sharing
https://drive.google.com/file/d/1EMcQpagEG6e0uuGi5d1W8wOz3ZTFUmr9/view?usp=sharing
https://drive.google.com/file/d/1L09XQY3VIrnrPODtfK0wDwGmeMZmCKNQ/view?usp=sharinge.pdf
https://drive.google.com/file/d/1L09XQY3VIrnrPODtfK0wDwGmeMZmCKNQ/view?usp=sharinge.pdf


hta@dost.gov.ph HTA Philippines hta.dost.gov.ph

Philippine College of Physicians 
(PCP) 

Philippine College of Chest 
Physicians (PCCP)

Philippine Society for Microbiology 
and Infection Disease (PSMID)

Challenges or concerns 
in administering C/T and 
C/A in current practice

● Unavailability of medication
● Increased cost
● Possible increased toxicity 

especially with concurrent use 
of multiple drugs to address 
polymicrobial infections

● Use of last-resort antibiotics, 
or older/less-effective drugs  
→ suboptimal treatment and 
poorer outcomes

● Not accessible ● Emerging resistance to C/A 
and C/T

● Causes of resistance:
○ Cefto/Tazo: Amino acid 

substitutions, insertions, or 
deletions in PDC

○ Cefta/Avi: amino acid 
changes in the KPC 
carbapenemase and 
increased hydrolysis of 
ceftazidime

Expert consultation on challenges in treating 
HAP/VAP and administering C/A and C/T (3 of 3)

https://drive.google.com/file/d/1scozAuULhS2bNX88rUMZtJRRSCYAu6OY/view?usp=drive_link
https://drive.google.com/file/d/1scozAuULhS2bNX88rUMZtJRRSCYAu6OY/view?usp=drive_link
https://drive.google.com/file/d/1EMcQpagEG6e0uuGi5d1W8wOz3ZTFUmr9/view?usp=sharing
https://drive.google.com/file/d/1EMcQpagEG6e0uuGi5d1W8wOz3ZTFUmr9/view?usp=sharing
https://drive.google.com/file/d/1L09XQY3VIrnrPODtfK0wDwGmeMZmCKNQ/view?usp=sharinge.pdf
https://drive.google.com/file/d/1L09XQY3VIrnrPODtfK0wDwGmeMZmCKNQ/view?usp=sharinge.pdf
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Overall Judgment
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Domain
Direction of Judgment

Ceftazidime/Avibactam Ceftolozane/Tazobactam
Responsiveness to Disease 
Magnitude and Severity Significant burden

aHTA eligibility Eligible

Both drugs are in the WHO EML and recommended by IDSA (2024) Guidance (adopted by PGH and PSMID)
C/A: indicated for carbapenem-resistant Pseudomonas aeruginosa and Enterobacterales

C/T: indicated for carbapenem-resistant Pseudomonas aeruginosa

Note on the WHO EML listing: Both C/A and C/T were nominated in 2019, but only C/A was included due to the higher global 
burden of CRE infections at the time. Upon re-submission in 2023, C/T was added in response to the rising incidence of 

serious infections due to CRPA and the need for additional treatment options. C/T provides good activity against resistant P. 
aeruginosa and has a distinct β-lactamase (e.g., penicillinases and some cephalosporinases) inhibition profile compared with 

C/A which only inhibits Ambler class A, C, and some class D β-lactamases (e.g., ESBLs, KPC, AmpC, and OXA-48), thereby 
expanding treatment options for infections caused by pathogens with different resistance mechanisms.

aHTA costing Both C/T and C/A will incur significantly high cost per patient per year

Review of Guidelines Both drugs are recommended in addressing pathogen-specific infections which includes HAP/VAP

Other Considerations The challenges of addressing AMR in HAP and VAP (i.e., toxicity of current options, lack of newer antibiotics) 
and the consequences of high AMR in HAP and VAP (i.e., poor outcomes, increased mortality, decreased 

effectiveness of other antibiotics, and increased overall cost of healthcare) necessitate availability of options 
coupled with good antimicrobial stewardship

Summary of judgment per criterion
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Thank 
You!


