	First Author (year) Country

	Study Design
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	Measurement
(Guideline Followed, intervention)

	Primary Outcome Measure(s)
	Other Related Outcomes
	Overall Conclusion

	1. Stahl 1999 

USA
	· Prospective study

· Study Period:  May 1996 and January 1997

	· Patients with CAP admitted between May 1996 and January 1997 were identified from New England Medical Center (300 bed, tertiary care, teaching hospital) – Boston

· Inclusion Criteria:  Patients admitted wit CAP as primary diagnosis (2 researchers verified that CAP was the primary diagnosis)
Patients admitted from nursing home were included in the study if they met the inclusion criteria.

· Included: 76 patients out of 100 with average age 68.3 and 43% were male.

· Implementation Period: 8 months 

	· The American Thoracic Society/Infectious Diseases Society of America guidelines
[bookmark: _Hlk162522952]A guideline for the treatment of CAP was in circulation at the department of Medicine, New England Medical center (hospital specific guidelines)

· Intervention: 68 patients received Beta lactam antibiotic in the first 24 hours.
Ceftriaxone was given to 51 patients, ticarcillin disodium and clavulanic acid to 13, ampicillin sodium and sulbactam sodium to 3, cefuroxime to 2, and imipenem to 1.

12 patients received macrolides within the 24 hours when atypical bacteria were suspected. 6 patients received erythromycin (intravenously). 5 received Clarithromycin (orally) and 1 patient received both agents. 
11 of the 12 patients given a macrolide as part of the initial treatment also received either ticarcillin – clavulanic or ceftriaxone
	· Primary outcome was Length of Stay (LOS).
Mean LOS for all 76 patients was 4.9 days (ranging from 1-15).

There was no difference in mean LOS between initial treatment for those who include and did not include Ceftriaxone.

Thera was striking difference in mean LOS between patients whose initial treatment included macrolide.

Patients who received macrolides within the 24 hours had a mean LOS of 2.75 days those who didn’t had mean LOS of 5.3 p=0.01

Data analyzed within 48 hrs, LOS was 4.05 LOS vs those who didn’t receive macrolides with a LOS 5.2 (p=0,019)


	· Overall mortality prediction tool score was 0.17, and average mortality risk class was 4. 

Between 6 and 7 deaths were anticipated
2 died from hospitalization
4 died from pneumonia related diseases within 30 days after discharge.

6 people were transferred to the intensive care unit during admission.

Treatment adjusted post identification of microorganism

	· The association of macrolide use with a decreased LOS was statistically significant only if the drug was given in the first 24 hours of admission.

	2. LOH
2005

Malaysia
	· Observational
Non-randomized study

· Study Period:  2 recruitment periods:
from Aug 2002 to March 2003 
From July 2003 to February 2004)


	· 141 patients recruited from Seremban Hospital university teaching based in Malaysia

· Inclusion Criteria: Patient of all ages who received a wide range of antibiotic with or without macrolide within 24 hours were included 
Patients under 12 years were excluded, those diagnosed with tuberculosis, and patients to whom a macrolide was added more than 24 hr after admission, patients who were admitted in one month previously for any reason.

· Included: 226 patients were screened for eligibility. Remaining 141 patients were included.

· Implementation Period: 16 months 

	· The British Thoracic Society Standards of Care Committee. BTS Guidelines for the Management of Community.
The Canadian Infectious Disease
Society and the Canadian Thoracic Society.
The Infectious Diseases Society of the Republic of China

· Intervention: A macrolide added to a broad spectrum of antibiotic within the 24 hr of hospital admission. 
63 (44.7%) patients received a macrolide - containing antibiotic regimen while the remaining 78 (55.3%) received a single broad-spectrum antibiotic only.

In macrolide group, majority (92.1%) received erthromycin, 4 (6.3%) received azithromycin and 1 (1.5%) received clarithromycin.
A total of 113 patients (80.1%) received a penicillin-derived b-lactamase stable broad spectrum antibiotic (82.3% received ampicillin/ sulbactam and 17.7% amoxycillin/clavulanic.
27 patients (19.1%) received a cephalosporin (all received cefuroxime except for four patients: 1 received cefepime, 1cefotaxime, and 2 ceftriaxone). 1 patient was administered a fluoroquinolone(ciprofloxacin).

· A change of antibiotic was allowed during the stay of the hospital

· Treatment with macrolide that commenced during the first day needs to continue till at least 7 days 

	· The primary outcomes assessed were in-patient mortality, requirement for intubation and assisted ventilation, and the length of hospital stay.

· Pneumonia was defined as severe if more than two third of the lungs were involved, respiratory rate more than 22 breath per minutes, serum urea more than 7 mmo/l. oxygen saturation less than 92%

· The in-patient mortality among patients with non- severe pneumonia was 5.9% compared to 17.9% in those with severe pneumonia (P =0.027).

There was no significant difference between the M+ (with macrolide) and M- groups not containing macrolide), irrespective of whether the pneumonia was non-severe (6.5% vs. 5.4%, odds ratio (OR) 1.23 (95% confidence interval (CI) 0.24–6.42), P = 0.804) or severe (17.6% vs. 18.2%, 0.96 (0.19–5.03), P = 0.966).

6% of patients with non-severe
pneumonia and 17.9% of patients with severe pneumonia
were intubated for assisted ventilation (P =0.027).

More patients in the M+ than the M- group, in both the non-severe (8.7% vs. 3.6%, OR 2.57 (95% CI 0.45–14.72),
P = 0.274) and severe pneumonia cohorts (23.5% vs. 13.6%, 1.94 (0.37–10.2), P= 0.425) requiring assisted ventilation.

The duration of hospital stays in the M+ and M- groups were largely comparable in both the
non-severe (5.5 vs. 5 days, P
= 0.954) and severe (7 vs.
· 6 days, P = 0.401) groups of patients. (Median of LOS were 6 days for non-severe pneumonia and 5 days for severe pneumonia
	· There
were no significant or clinically important differences
between the M+ and M-
groups, with respect to age,
gender, ethnicity, current smoking status, prior antibiotic
treatment or comorbidity scores
 
With regard to microbial isolates, only 35.5% and
9.3% patients had positive sputum and blood cultures,
· respectively.
	· Addition of macrolide to broad spectrum of antibiotics regimen did not seem to convey any additional benefits in terms of in-patient mortality, requirement for assisted ventilation, and the length of hospital stay. These findings were in the context of hospitalized adult patients with non-severe and severe CAP in Malaysia


· Lack of additional benefit to macrolide could pertain to the difference in regional and local CAP a etiology and antibiotic susceptibility

	3. Aspa
2006 

Spain
	· Prospective, observational study(non-randomized)

· Study Period: From January, 1999 to April, 2000.
	· Community-acquired pneumonia due to Streptococcus from 35 Spanish hospitals 

· Inclusion Criteria: adults’ patients with CAP-SP

· Included: 638 patients with CAP-SP.

· Pneumonia severity was based on PSI score. From those with PSI IV-V, 63.6% were in BLM group, and PSI I-III included 64.9% of patients on M alone.

· Implementation Period: 16 months
	· Spanish Society of Pneumology and Thoracic Surgery guidelines (SEPAR).

· Intervention: b-lactam monotherapy (n=251), macrolide monotherapy (n=37), b-lactam plus macrolide (n=198), levofloxacin alone/combination (n=48), and other combinations (n=104)

· Reference category was the BLM therapy
	· Mean follow up is 10.3 days 

· 20% of patients died

· Empirical antimicrobial choice was associated with mortality

· Using BLM combination, only macrolides and levofloxacin showed encouraging trend minding the small sample size.

· In patients with PSI  greater than III, initial antimicrobial therapy was associated with mortality in patients who received antibiotics other than BL, macrolides, BLM combination or a fluoroquinolone

	· No other outcomes
	· No independent association between initial antimicrobial regimen and 30-day mortality in CAP

· No unequivocally support for the use of any specific antibiotic and a combination of antibiotics

	4. Paul
2007

multinational
	· TREAT Prospective multinational observational study and Interventional 
(Randomized controlled study)

· Study Period:  2 phases: Observational phase: June and December 2002 (Israel and Germany). March and November 2004 (Italy)

	· Patients were mainly admitted to medical wards and the study was conducted in three university-affiliated primary- and tertiary-care hospitals in Israel, Germany and Italy.

· Inclusion Criteria: Severe and non-severe pneumonia patients were included
Patients with systematic inflammation, had septic shock, had febrile neutropenia, had antibiotics and from whom blood was drawn

· Included: 611 patients with CAP were included in the TREAT study

· Implementation period: 6 months (Israel and Germany)
9 months (Italy)

	· The American Thoracic Society/Infectious Diseases Society of America guidelines.
The British Thoracic Society Standards of Care Committee. BTS Guidelines for the Management of Community.
The Canadian Infectious Disease
Society and the Canadian Thoracic Society.
Swedish Society of Infectious Diseases guidelines

· Intervention:  451 (74%) patients who received a b-lactam drug alone (n=169) or a b-lactam in combination with a macrolide (n=282) as empirical treatment

· Propensity analysis: A patient is given combination Therapy versus monotherapy using multivariate analysis

· Matching patients receiving combination therapy versus monotherapy with similar propensity scores.

· This permits comparison of outcomes in a randomized trial

	· Two main outcomes: mortality rate at 30 days following hospital admission and Length of hospital stay.

· Unadjusted 30 days mortality in beta lactam was 22% versus 7% in beta lactam and macrolide group

· The mean length of stay 8.5 ± 8.8 in b-lactam group versus 8.8 ± 8.4 days in b-lactam and macrolide group.

	· No other outcomes
	· Patients receiving Beta Lactam drug are markedly different than patients receiving Beta Lactam and macrolide (older with chronic diseases)

· Author tried to match patients from two groups using prosperity analysis.

· No differences were found in the length of stay.

· Among matched patients, mortality rates were identical.

· Excessive use of macrolides should be discouraged if there is no improvement on the outcome
· Urgent need for an RCT comparing beta lactam and beta lactam with macrolides for CAP is urgently needed  

	5. Giamarellos-Bourboulis 2008

Greece
	· Prospective double blind randomized placebo controlled multicenter clinical trial

· Study Period:  June 2004 until Nov 2005
	· Patients were hospitalized at the Fourth Department of Internal Medicine of “ATTIKON” University General Hospital, the First Department of Critical Care of “Evangelismos” General Hospital, and the Second Department of Critical Care of “ATTIKON” University General Hospital (all in Athens, Greece).

· Inclusion Criteria:  written informed consent provided by first- or second-degree relatives.

Patient intubation and mechanical ventilation for at least 48 h before enrollment.

Age ≥18 years.

Diagnosis of VAP
 
Signs of sepsis. 

· Included:200 patients were included.
· Implementation Period: 17 months.  First patient was enrolled in 2004 and last patient in 2005.
	· Surviving sepsis campaign guidelines for the management of severe sepsis and septic shock.

· Intervention:  randomly 100 patients were assigned to take placebo and 100 patients receive clarithromycin.

The drug was administered once daily within 1 hour for 3 days by a nurse blinded to the treatment group.

Each dose was 1 g of clarithromycin

Placebo was 20 ml of water diluted to 250 ml of 5% glucose in water


	· Main outcomes were resolution of VAP, duration of mechanical ventilation, and sepsis-related mortality within 28 days 

In the placebo 72 survivors VAP resolved in 52 (72%) of the patients with median time 15.5 days

In the clarithromycin group 69 survivors and VAP resolved in 55 patients with median time 10.2 days

24 of 96 died from the placebo group 

23 of 90 died from the clarithromycin group


	· Weaning from mechanical ventilation occurred among 48% of placebo and among 72% of the clarithromycin group
	· Clarithromycin accelerated the resolution of VAP and weaning from mechanical ventilation in surviving patients and delayed death in those who died of sepsis. 

· The mortality rate at day 28 was not altered.

· Results are encouraging and render new perspectives on the management of sepsis and VAP. 

· Significant results appeared despite the small number of each arm.

· Clarithromycin was administered in 3 days a short period for the results obtained


	6. Tessmer 2009 

Germany
	· Multicenter Observational study (non-randomized)

· Study Period:  July 2022 until Dec 2026
	· Data from German competence network – CAPNETZ

· Inclusion Criteria:  all hospitalized patients (age ≥18) who received an initial empirical monotherapy with a single intravenous b-lactam (BL) or a dual-therapy with an intravenous b-lactam plus a macrolide given per os or intravenously (BLM). Only patients who received this therapy from the time of admission and for at least 72 hr were included. 

· Empirical therapy was chosen by the attending physician according to his or her own criteria.

· Included: 1854 patients met the inclusion criteria.

· Implementation Period: 4 years and 4 months.


	· IDSA/ATS (2007) guidelines, British thoracic society (BTS) guidelines and guideline on ambulant acquired pneumonia and deep airway infections.

· Intervention: 1854 were treated with either BL (908/49.0%) or BLM (946/51.0%)

908 patients with BL (49%) and 946 patients with BLM (51%). The predominant macrolide combination partner was clarithromycin. 

42 (4.6%) BL group and 30 (3.2%) BLM, respectively required mechanical ventilation.

Treatment from time of admission or from at least 72 hrs.

· Patients were assessed at the time of presentation or during follow up
	· Impact of therapy was calculated on day 14or 30

· Patients with BML had a lower 14 days after hospital admission and 30 days mortality than those receiving BL alone
	· Patients with BL were more likely to have congestive heart failure, cerebro vascular disease and diabetes mellitus
	· BLM treatment was superior to BL treatment in a very large population treated intravenously for CAP

	7. Loeches
2010

9 European countries
	· Prospective observational cohort multicenter study (non-randomized)

· 
	· A total of 257 patients with mechanical ventilation for more than 48 hours and severe CAP were collected from 27 ICUs of 9 European countries

· Inclusion Criteria: Patients with severe CAP. Immunocompromised patients were excluded

· Included: 39 were excluded and the data of 218 patients were analyzed
	· The American Thoracic Society/Infectious Diseases Society of America guidelines.

· Details in Koulenti (2009)

· Intervention: Monotherapy was given in 19.7% patients (43) and in 80.3% patients (175) a combination of therapy

Combination was prescribed with macrolides for 46 patients and with fluoroquinolones with 54 patients.

The macrolide group, 41 received third generation of cephalosporine, 2 a fourth generation of Cephalosporine and 3  piperacilin/tazobactam.

· In the quinolone group, 22 received third generation of cephalosporine, 6 a fourth generation of Cephalosporine, 12 carbapenem and 14  piperacilin/tazobactam
	· The primary outcome was mortality rate in the ICU and within 30 days

Mortality was significantly lower for subjects who received macrolides compared with patients who received quinolones.  Similar results were obtained with 30-day mortality

· Cox regression adjusted by etiology and severity showed that using a macrolide was associated with lower ICU mortality rate when compared to quinolone use. 
	· A sub-analysis was performed considering only patients with severe sepsis and septic shock
	· The usage of macrolides in accordance with 2007 IDSA/ATS guidelines may improve survival rate when compared with fluoroquinolones at 60 days

· RCT would be preferred.

	8. Lorenzo
2015.

Spain

	· Prospective, observational study

· 
	· Admitted CAP patients requiring bronchoscopic examination due to an inadequate response to antibiotic treatment after at least 72 hours of antibiotic treatment: non-responders CAP (NCAP).

· Inclusion Criteria: 
NCAP study group: 1) clinical deterioration with acute respiratory failure requiring ventilator support and/or septic shock; and/or 
2) persistence of a high temperature (≥38°C) and/or clinical symptoms, and/or chest-X ray progression (>50% increase of infiltrates with clinical symptoms) or empyema.
Control Group: 1) CAP control group (CAP), comprised of patients of a similar age and co-morbid condition who reached clinical stability after 72 hours of antibiotic treatment
2) Non-infection control group, comprised of patients without any infection.

· Included: 86 patients (52 NCAP who developed an inadequate response after 72 hours, 15 CAP controls, and 19 non-infection controls.
· Patients were enrolled on the day of their bronchoscope examination when samples of Broncho alveolar   fluid and blood were obtained
	· Spanish Society of Pneumology and Thoracic Surgery guidelines (SEPAR).

· Intervention: Antimicrobial therapy received by patients: beta-lactams) + macrolides (azithromycin: 500 mg/24 h); fluoroquinolone in monotherapy, and beta-lactams + fluoroquinolone. 

CAP patients were followed for regimen with and without macrolides

· The median macrolide dosages were: 5 dosages of azithromycin 500 mg/24 h iv for the NCAP group and 3 dosages of azithromycin 500 mg/24 h iv for the CAP control group.
	· Cytokines profiles tumor necrosis factor, clinical outcomes were assessed.

· Etiological microorganism identified in 24 patients in NCAP (most frequent:  Streptococcus pneumoniae).

· In BAL, IL-6 and TNF-α were significantly lower in patients treated with macrolide regimens.

In blood, IL-8 and IL-10 were significantly lower in
patients with macrolide regimens

· No significant differences in blood cytokine levels between patients treated with macrolide containing regimens and those treated with non-macrolide regimens 



	· Days needed for clinical stability and LOS were less in patients treated with macrolides and had shorter length of stay.
	· Levels of IL-6 and TNF-α in BAL and of IL-8 and IL-10 in blood were significantly lower in NCAP patients who received macrolide containing regimens.

· Improved clinical outcomes, such as earlier clinical stability and shorter LOS, in patients who received macrolide containing regimens.

	9. Arnold
2016

USA
	· Prospective study(non-randomized)

· Study Period:  February 14, 2011 until April 14, 2012
	· Patients with CAP the University of Louisville Hospital and the Robley Rex Veterans Affairs Medical Center in Louisville, KY 

· Inclusion Criteria: Patients with CAP.

· Included: 40 patients with CAP were consented for blood with draw and followed later by their admitting physician.
13 patients required ICU admission where 4 were from the macrolide’s groups and 9 from non-macrolides containing regimen

· Implementation period: 15 months.
	· IDSA/ATS 2007 guidelines 

· Intervention:  14 were treated with a macrolide (azithromycin in all cases), while 26 were not.

· Outcomes were compared for patients treated with or without macrolide (in most cases azithromycin)
	· In-hospital mortality and 30-day mortality.
Rehospitalization within 30-days.
Length of stay- LOS (defined as the number of days spent in the hospital including the day of admission).
Time to clinical stability (Early time to clinical stability was considered to be less than 3 days).

· No significant difference between neutrophil function in the macrolide group vs the non-macrolide group. 
None of the median cytokine levels or IQRs were statistically significant between the groups.

· 3 patients in the non- macrolide died during hospitalization
	· Neutrophil function was determined
Cytokines and chemokine analysis
· IL 6, IL8, 12p40 are lower in the macrolide group
· Irrespective of the antibiotic treatment both phagocytosis and respiratory burst activity are higher than the control groups for all subjects
	· Patients treated with macrolides had four cytokines level lower and better clinical outcomes with no statistical difference
· 

	10. Pereira 2018

Portugal
	· [bookmark: _Hlk162514449]Infection on Admission to the ICU (INFAUCI) study.
· Prospective observational multicenter study (non-randomized
	· Patients with Severe CAP (SCAP) at the beginning of the study.
Admitted to one of the 14 Portuguese participating units.
CAP was considered severe if it required ICU admission.

· Inclusion Criteria: All adults’ patients (age≥18) admitted in one year to all the 14 units included until death or 6 months after ICU admission
Patients with pulmonary tuberculosis (n = 7) or without available antibiotic
therapy data (n = 27) were excluded

· Included: 3766 patients. N=502 severe CAP with antibiotic therapy
Severe sepsis n= 278
Septic shock n=224

· Implementation period: one year
	· IDSA/ATS 2007 guidelines and British thoracic society (BTS) guidelines 

· Intervention: Most of the patients (n=381) received a Combination antibiotic therapy (Beta Lactam and macrolide, 80%).

In one third of the patients, Monotherapy antipseudomonal antibiotic was used.

83% of the patients received the first dose in the first 6 h
after hospital admission but only 38% of patients received it within the
· first hour.
	· Primary outcome was short (hospital) and long-term mortality (6 months), both in the overall population and in the subset of patients with septic shock. 

Hospital and 6 months mortality were 34% and 35%.

Mortality was similar in combination therapy and monotherapy (37% vs 33%).

When a combination therapy including a b-lactam and macrolide, it was lower (27% vs 58% for all other antibiotic regimens; p < 0.001).

LOS were similar whether combination therapy is given or monotherapy.

Hospital mortality was also lower when the initial empiric antibiotic regimen was appropriate (30% vs. 56%; p= 0.01).

It was higher either when an antibiotic with antipseudomonal
Activity was empirically used (48% vs. 28%; p < 0.001) or if timing to antibiotic first dose was ≤1 h (41% vs. 25%; p=0.03). 

No significant difference in hospital mortality was observed between patients that received 7 days or less of appropriate antibiotic therapy and those treated for a longer period (23% vs. 28%; p = 0.39). 

· Similar results were observed when 6 months mortality was used as outcome variable, instead of hospital mortality.
	· The impact of antibiotic therapy in ICU and hospital length of stay (LOS).

Combination therapy was associated with a marginally longer median ICU LOS than monotherapy [10 (P5–95: 2–40) vs. 9 (P5–95: 2–43) days; p=0.05] but no differences were found between the two groups regarding hospital LOS.

· LOS were similar whether combination therapy included or not a macrolide
	· Globally combination therapy did not improve survival in this cohort of critically ill patients.

· In SCAP patients, the only antibiotic strategy that improve significantly both hospital and 6 months mortality is the use of combination antibiotic using macrolide.

· Inappropriate empiric antibiotic therapy was independently associated with hospital mortality in the overall population.

· Duration of appropriate antibiotic therapy not longer than 7 days was not associated with a worst outcome nor increased ICU or hospital LOS; 

· Lactate concentration on ICU admission was an independent risk factor for hospital mortality.

	11. Ceccato 2019

Barcelona
	· Prospective observational cohort

· Study Period:
· January 1996 to December 2016
	· Patients with CAP admitted to the Hospital Clinic of Barcelona 

· Inclusion Criteria: (1) adults ≥ 18 years old at diagnosis; 
(2) CAP confirmed by chest radiograph and consistent clinical manifestations (eg, fever, cough, sputum production, pleuritic chest pain)
(3) patients with known etiology; and 
(4) patients who received a BL + M or FQ ± BL as empiric treatment.

· Included: 6,442 patients with CAP admitted during the study period, 1,715 (28%) were included in the present study

· The comorbidities were recorded from the medical records.

· Implementation Period: 10 years
	· The American Thoracic Society/Infectious Diseases Society of America guidelines

· Intervention: 932 patients (54%) received b-lactam plus macrolide.
783 (46%) patients received β-lactam plus a fluoroquinolone or a fluoroquinolone alone
· 
	· The main outcome was 30-day all-cause mortality.

· After adjustment by a propensity score and baseline characteristics, the combination of BL + M had a protective effect on mortality only in patients with high inflammatory response and pneumococcal CAP 

· Patients receiving a BL+ M had lower crude 30-day mortality compared with patients who received an FQ ± BL

· Similar results were observed in patients with a high inflammatory response (BL + M, 3% vs FQ ± BL, 8%; P < .001) and for patients with pneumococcal CAP (BL + M, 4% vs FQ ± BL, 9%; P < .004)

· The greatest difference in mortality was observed in patients with both a high inflammatory response and pneumococcal CAP (BL + M, 2% vs FQ ± BL, 10%; P ≤ .001).
	· The combination of BL þ M had a protective effect on mortality only in patients with high inflammatory response (C-reactive protein, > 15 mg/dL) and pneumococcal CAP
· No benefits on mortality were observed for the population without high inflammatory response and pneumococcal CAP or with other etiologies.
	· The combination of a b-lactam with a macrolide was associated with
decreased mortality in patients with pneumococcal CAP and in patients with high systemic
inflammatory response. 

· When both factors occurred together, BL+M was protective for mortality in the multivariate analysis.

	12. Yadegarynia 2022

Iran
	· Prospective parallel clinical trial 

· Study Period: March 2019 to October 2020.
	· Patients with community-acquired pneumonia (CAP) admitted to the Labbafinejad hospital- Iran

· Inclusion Criteria: Patients diagnosed with CAP (new infiltrates on a chest radiograph, in addition to two or more of the following symptoms: fever, pleuritic chest pain, dys- pnea, leukocytosis, new-onset or exacerbated cough with or without sputum, and abnormal respirato- ry sound).
Patients whose severity of their disease was defined as mild to moderate based on the APACHE II score system

· Included: 192 individuals were candidates for enrollment, and after assessing the inclusion and exclusion criteria, 160 patients were randomized. 
77 individuals in group I and 74 individuals in group II continued to meet the requirements until the end of the study.
The participants of both groups have been matched in terms of age, sex, and comorbidities such as hypertension (HTN), asthma, chronic obstructive pulmonary diseases (COPD), congestive heart failure (CHF), ischemic heart disease (IHD), and diabetes.

Patients with mild to moderate CAP were randomized into two groups.

· Implementation Period: 19 months 

	· The American Thoracic Society/Infectious Diseases Society of America guidelines

· Intervention:  Group I (77) received a combination of 1 gram ceftriaxone daily and 500 mg azithromycin daily for 5-7 days. Group II (74) received levofloxacin 750 mg daily for five days.

	· The signs and symptoms, hospitalization length, and the side effects
· The vital signs of group II were significantly better on the 3rd day of admission, except for the temperature (P=0.09). 
· The O saturation of group II was markedly improved on the 5th day of admission (P=0.0061). 

	· Clinical symptoms and hospitalization length, group II was considerably better. 
· The rate of side effects in both groups were similar
· 
	· Hospitalized patients with mild to moderate CAP might take more advantage of fluoroquinolone administration. 
It could improve the patients' signs and symptoms and reduce hospitalization length, compared with the combination of 
· macrolide and cephalosporin, with the same rate of side effects.

	13. Greco Kinney 2023

USA
	· Prospective Observational Cohort

· Study Period: March 2020 to July 2022.
	· Medical ICU (MICU) patients with severe CAP of an academic quaternary medical center

· Inclusion Criteria: Adults aged 18 years and above, admitted to the medical ICU (MICU) with a diagnosis of severe community-acquired pneumonia (CAP). CAP diagnosis confirmed by clinical findings.

· Included: 149 patients, with 63 patients in the azithromycin group and 86 patients in the doxycycline group

· Implementation period: 28 months
	· The American Thoracic Society/Infectious Diseases Society of America guidelines

· Intervention: 63 patients in the azithromycin group and 86 patients in the doxycycline group


	· In-hospital mortality and 30-day mortality.

· There were 10 in-hospital deaths (16%) in the azithromycin group versus 18 in-hospital deaths (21%) in the doxycycline group (P = 0.53). In terms of 30-day mortality, there was no statistically significant difference between the two groups. There were 14 deaths in the azithromycin group (22%) and 24 deaths in the doxycycline group (28%) at 30 days from ICU admission (P = 0.57), and this was not statistically significantly different.
	· ICU and hospital length-of-stay, 30-day readmission, days of mechanical ventilation, adverse effects (Clostridioides difficile infection, QTc prolongation).
	· No statistically significant difference in primary or secondary outcomes was found between patients treated with β-lactams plus doxycycline versus azithromycin.






