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Abstract: Background: Community-acquired pneumonia (CAP) is a significant lower respiratory 

tract infection that poses challenges in treatment due to rising antimicrobial resistance (AMR). 

Rational antibiotic use is crucial for effective management and reducing the risk of resistant 

pathogens. This study aims to assess the rational use of antibiotics in treating CAP at Ndola Teaching 

Hospital (NTH) and evaluate adherence to established guidelines. By examining prescribing 

practices, the study seeks to identify gaps and inform best practices that enhance antibiotic 

stewardship. Ultimately, the findings will contribute to improving patient outcomes and guiding 

antibiotic prescriptions in similar healthcare settings in Zambia. Objective: To assess the rational use 

of antibiotics in the management of community acquired pneumonia at Ndola Teaching Hospital. 

Methodology: This was a mixed-method study that assessed the rational use of antibiotics in 

managing CAP at NTH. Data was collected and analysed using IBM SPSS Statistics version 26, 

employing Chi-square tests and logistic regression to identify factors influencing in-hospital 

mortality. Results: Out of 142 patient files reviewed, most patients were female (61.3%) and under 65 

years old (69.0%), with ceftriaxone being the most prescribed antibiotic. Significant factors 

influencing in-hospital mortality included age over 65, length of hospital stay, allergies, co-

morbidities, and management inconsistent with the 2020 national Standard Treatment Guidelines (p 

< 0.000). Multivariable logistic regression revealed that older age (aOR: 0.295, CI: 0.173-0.418, p < 

0.000) and Length of hospital stay (aOR: 0.118, CI: 0.058-0.178, p < 0.000) significantly increased 

mortality risk. Additionally, 41.2% of prescribers had not seen the guidelines, highlighting the need 

for better dissemination and improved resources for effective CAP management at NTH. 

Conclusion: This study emphasized the importance of improved adherence to national treatment 

guidelines. The implementation of educational interventions and the promotion of collaboration 

among healthcare professionals are essential to optimizing antibiotic use in the management of CAP, 

which could lead to reduced mortality rates and improved patient outcomes. 

Keywords: antimicrobials; anti-microbial resistance (AMR); rational prescribing; anti-microbial 

stewardship; community-acquired pneumonia (CAP) 

 

1. Introduction 

1.1. Background 

Community-acquired pneumonia (CAP) is a severe symptomatic infection of the lower 

respiratory tract that occurs outside of a hospital [1]. Antimicrobial  therapy is the primary treatment 

option for CAP [2]. The World Health Organization (WHO) report on antimicrobial resistance and 

surveillance and the antimicrobial resistance global action plan, , both attest to the growing attention 
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that the issue of antibiotic resistance has received in recent years [3,4]. According to the WHO report, 

the issue poses a global health security concern and requires coordinated cross-sectional response 

from governments and society [5]. Experts urge a rational approach to antibiotic therapy in light of 

increasing Anti-Microbial Resistance (AMR), which is a growing global concern [6]. 

The rational use of antibiotics encompasses not only the activities of clinicians in ensuring 

patients receive adequate treatment for their disease, at the correct dose and duration, but also the 

actions of patients in following the treatment regimens provided and completing the entire course 

[5]. In 2001, the WHO Global Strategy for antibiotic Resistance Containment stressed the significance 

of developing and implementing guidelines and treatment algorithms to promote effective antibiotic 

use, as well as clinical practice supervision and support (WHO, 2001). Additionally, it stressed that 

health care practitioners play a crucial role in educating patients about the significance of treatment 

adherence [5].  

Incomplete treatment regimens and the use of inferior antimicrobials are common consequences 

of fragmented health services and a lack of access to reasonably priced, high-quality medications [8]. 

These circumstances also foster the development of resistant organisms [9]. Irrational antimicrobial 

prescription practices are mostly caused by a complex interaction of circumstances, while inadequate 

knowledge on the part of providers and a lack of standard treatment recommendations are significant 

indicators [8,10]. Inappropriate prescription practices can be caused by inadequate health 

professional training and supervision, a lack of diagnostic facilities to support treatment decisions, 

incorrect pharmaceutical marketing, prescribing, and dispensing among other factors [11]. On the 

other hand, the irrational use of antibiotics is encouraged by the lack of laws or guidelines governing 

the composition and use of these drugs as well as by the ineffective enforcement of existing laws and 

guidelines [12]. 

Ndola Teaching Hospital (NTH) through the Anti-Microbial Stewardship (AMS) committee 

promotes the appropriate use of antibiotics through the development and application of treatment 

guidelines and educational efforts aimed at clinicians and patients. This should help curb 

inappropriate prescribing and misuse of antibiotics, decrease treatment costs, and increase patient 

satisfaction [13].  

1.2. Problem Statement and Justification 

Information about the rational use of antibiotics in management of CAP is very scarce especially 

for major hospitals in Zambia. NTH has embarked on strengthening the AMS committee, which is 

tasked, among other responsibilities, to ensure rational use of anti-microbials.  

Rational antibiotic prescribing, infection control procedures and laboratory confirmed diagnosis 

are all necessary for the prevention of AMR [14]. On the other hand, irrational use of antibiotics can 

lead to the growth of drug-resistant bacteria and a decline in the quality of antimicrobials that are 

accessible for the treatment of infectious diseases [11]. This approach may also lead to resource waste, 

particularly financial waste since more costly treatments must be used to treat the illnesses [5].  

Furthermore, the increased use of second and third-line medications like 3rd generations 

cephalosporins and carbapenems, which are typically more costly and hazardous and raises the 

incidence of Adverse Drug Reactions (ADR) [15].  

Therefore, it was necessary to assess the rational use of antibiotics and inform on the best 

practices for appropriate antibiotic use in the hospital settings especially in the management of CAP. 

This study was also intended to help the NTH better understand the management of the disease and 

determine whether the guidelines were adhered to by evaluating the rational use of antibiotics in the 

management of CAP. Additionally, this research will also contribute to the rational prescription of 

antibiotics for the management of CAP in other hospitals and other similar settings, which have been 

experiencing similar challenges. 
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2.. Literature Review 

2.1. Community-Acquired Pneumonia (CAP) 

CAP is a frequent infectious condition that causes a high risk of hospitalization [12,16]. It is 

defined as a sickness emerging from an acute infection, mainly bacterial, and is characterized by 

clinical and radiographic symptoms of consolidation of a section or parts of one or both lungs [1].  

2.2. Epidemiology 

2.2.1. Burden 

Pneumonia is the second most prevalent cause of life years lost, the most common infectious 

cause of death worldwide, and the fourth most common cause of death overall [17]. In 2023, lower 

respiratory tract infections were responsible for 3 million deaths worldwide, highlighting their 

significant global impact. [18]. Estimates indicate that 4 million cases of pneumonia and 200,000 

deaths occur in sub-Saharan Africa annually [2]. In many of the region's countries, infections and 

respiratory illnesses are the most common causes of adult hospitalization [19]. According to 

estimates, the yearly prevalence of LRTI in adults under 60 is 10 episodes per 1000, but it is much 

greater in the elderly and in people living with HIV [17]. 

2.2.2. Risk Factors 

The most common risk factors for CAP in high-income environments include advancing age, 

male sex, smoking, congestive heart failure, dementia, cerebrovascular disease, Chronic obstructive 

pulmonary disease (COPD), and diabetes [17]. In sub-Saharan Africa, the same physiological and 

comorbid risk factors are probably also connected with CAP, although the dangers associated with 

HIV or immunocompromised patients, infection are far greater [20,21]. Pneumonia in children has 

been traced back to exposure to household air pollution caused by domestic combustion of biomass 

fuels for cooking, lighting, and heating [22]. The prevalence of pneumonia in the area may also be 

influenced by malnutrition and crowded households [23]. Compared to settings with adequate 

resources, the majority of patients in CAP cohorts in sub-Saharan Africa are relatively young, 

working age individuals due to the combined influence of these risk factors [2]. 

2.3. CAP Clinical Assessment 

2.3.1. Diagnosis and Aetiology of CAP 

Pneumonia can be mimicked by the clinical signs and symptoms of many diseases and 

syndromes. Careful assessment is necessary when there is a high likelihood of a differential diagnosis 

since incorrect diagnoses that are delayed can lead to worse results [24]. The primary differential 

diagnosis for patients with mild community-acquired pneumonia is upper respiratory infection. 

Clinicians should rely on point-of-care diagnostics (such as C-reactive protein [CRP]) and clinical 

evaluations (such as focused chest sounds, exclusion of other potential diagnosis, and signs of LRTI) 

[25].  

Serious community-acquired pneumonia patients need to be closely watched for additional 

potentially fatal conditions. Antibiotic treatment should be started as soon as possible because it can 

be challenging to distinguish pneumonia from noninfectious conditions such as sudden heart failure 

[26]. Antibiotic overuse can be prevented by using biomarkers, such as procalcitonin [PCT], which 

can aid in the early distinction from heart failure decompensation. Antibiotic therapy needs to be 

discontinued if pneumonia is ruled out [27]. Underlying conditions such as lung cancer, metastases, 

Tuberculosis (TB), foreign bodies, hypersensitivity pneumonitis, and unclear immunosuppressive 

status should be suspected in individuals with recurrent pneumonia [28]. 
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Clinically, CAP is frequently categorized as either atypical or typical. Bacterial infections such 

as Staphylococcus aureus and Streptococcus are responsible for typical pneumonia. Atypical CAP, 

on the other hand, is caused by a variety of pathogenic organisms, such as viruses, Mycoplasma 

pneumoniae, Legionella pneumophilia, Chlamydia psittaci, and Coxiella burnetli [29]–[31]. In 

Western countries, nearly 60 - 80% of CAP are caused by bacteria, 10 - 20-% by atypical organisms 

and a similar proportion by viruses while in the sub-Saharan region 50 to 75% is typical while atypical 

accounts for less than 20% of the cases [17,32].  

 

Figure 1. Atypical Pneumonia: Definition, Causes and Imaging Features [33]. 

 

Figure 2. Typical Pneumonia: Chest X-ray Imaging Features [33]. 

2.3.2. CAP Severity Assessment  

In order to determine antibiotic therapy and care level, disease severity measures are used to 

predict mortality [17]. A validated tool should be used to objectively assess the severity of the disease 

before making any early management decisions, such as selecting the antibiotic to use or the place of 

care [2].  When determining the severity of a disease, the United States of America (USA) uses the 

Pneumonia Severity Index (PSI), but most European and African nations use algorithms based on 

Confusion, Urea, Blood Pressure, and Age ≥ 65 Years (CURB-65), or CRB-65, a condensed version of 

CURB-65 that doesn't require laboratory testing (like urea) [17,34].  

To illustrate the utilization of severity tools; patients with low risk of mortality (CURB-65, 0-1) 

may be treated in outpatient setting, but if admitted to the hospital the Zambia Standard Treatment 

Guidelines recommends monotherapy [35]. Patients with moderate risks (CURB-65, 2) may be 

potential candidates for hospitalization, the guidelines recommends combination of antibiotics while 

patients with high risk of mortality (CURB-65, 3-4) would require definite admission  to high 

dependance units to be managed with a combination of antibiotics. [34,35]. 
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Figure 3. CAP Severity Assessment [25]. 

2.4. Antimicrobial Therapy  

2.4.1. General Considerations  

Given the severity of the condition, the initial course of antibiotic therapy for CAP patients is 

nearly often empirical [34]. Broad-spectrum antimicrobials are used in severe CAP to provide prompt 

protection against all likely infections [36]. Some of them are Legionella pneumophila, Pseudomonas 

aeruginosa, Staphylococcus aureus, and Gram-negative intestinal bacteria [11]. As a way to early 

rationalize treatment, extensive microbiological tests are encouraged [15].  

Although there is a great deal of diversity in the recommendations for the cover of typical and 

atypical organisms, mild disease is often treated in high-income nations with medicines with a 

limited scope [17]. In the case of clinical failure, therapy is expanded using this method [31].  There 

are challenges with implementing similar strategies in numerous sub-Saharan African contexts. The 

sub-Saharan region has a history of using antibiotics improperly to treat CAP, which can result in 

AMR [24]. 

2.5. Literature Review Summary 

Numerous studies have demonstrated a good correlation between adherence to guidelines and 

clinical outcomes, and irrational antibiotic prescribing in CAP has been linked to AMR (Kakkar et al., 

2020; Masterton, 2011; WHO, 2017). Nevertheless, the majority of these studies are from other 

countries, and little is known regarding the appropriate use of antibiotics in managing CAP in 

Zambia.  

3. Research Objective 

3.1. Main Objective: 

To assess the rational use of antibiotics in the management of community acquired pneumonia 

at Ndola Teaching Hospital.  

3.2. Specific Objectives: 

• To determine if the severity of CAP is assessed using CURB-65 and documented in patient files 

• To evaluate the relationship between the length of hospital stay and in-hospital mortality. 

• To assess the influence of age (above 65 years) on in-hospital mortality in the management of 

CAP. 

• To assess what proportion of prescribed antibiotics are supported by lab-confirmed results. 
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4. Methodology 

4.1. Study Design 

This was a mixed-method study that assessed the rational use of antibiotics in the management 

of CAP using hospital patient charts at Ndola Teaching Hospital (NTH), as well as prescribers' 

knowledge of the availability of Standard Treatment Guidelines version 2020 and their practice in the 

management of CAP. This design was chosen because it minimizes the rate of change in behaviour 

for prescribers that is likely to happen in a prospective. 

4.2. Study Site  

This study was carried out from NTH which is one of Zambia's main referral hospitals, and is 

located in Ndola, the provincial capital of the Copperbelt province. It has a bed capacity of 851, and 

it predominantly serves referrals from Zambia's northern regions, including Copperbelt, 

Northwestern, Luapula, Muchinga, Northern, and parts of Central [39]. 

4.3. Sampling Procedures 

For the retrospective review, all adult patients admitted to hospital wards between November 

2023 and August 2024 were included, provided they met the inclusion criteria. This period was 

selected due to the high incidence of pneumonia cases, making it a critical time frame for analysis. 

4.4. Inclusion Criteria 

Patients admitted from NTH from November 2023 to August 2024, discharged with the 

diagnosis of pneumonia or a pneumonia-related disease. 

NTH being an adult hospital, only patients aged 15 and above will be considered. 

4.5. Only Patients with Confirmed CAP Disease 

To assess prescribers’ perception in management of CAP, this study will only consider 

prescribers who have managed CAP at NTH in the past 1 year (March 2023 to March 2024) 

4.6. Exclusion Criteria 

Patients who failed to show an infiltrate consistent with pneumonia when a chest x-Ray was 

performed within 24 hours of hospital admission. 

4.7. Data Collection 

Data was collected from the NTH hospital wards where the AMS committee has been 

conducting antibiotic audits. The following predetermined patient information was extracted for 

each included patient from admission files, medication charts, and laboratory data: age, gender, 

length of stay, allergy status, comorbidities, most prescribed antibiotics, laboratory and clinical data 

relevant to infections, ordered microbiological tests, and laboratory results turnaround time. Based 

on data on admission and severity according to CURB-65 will be calculated. The dependent variable 

for the quantitative research was the in-hospital patient mortality variable. 

4.8. Data Analysis 

Data was collated using excel® and numbers and percentages were used to represent categorical 

variables and analysed using IBM SPSS Statistics version 26 [40]. The Chi-square test will be used to 

compare the responses of the two groups (mortality and no mortality). A bivariate logistic regression 

analysis was used to assess factors that determine the likelihood of in-hospital mortality or not and 

variables that demonstrated a possible association from bivariate analysis (p < 0.30) were entered into 

the multivariable model. The results were reported as odds ratios (OR). An OR >1 indicated an 
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increased likelihood of accepting the vaccine, whereas an OR<1 indicated that the likelihood of 

accepting the vaccine dropped. Statistical significance was defined as a two-sided P < 0.05. 

5. Ethical Consideration 

Ethical approval was sought from the Tropical Disease Research Centre Ethics Committee 

(TDREC/09/099/24) issued on 11/06/2024. Permission was also obtained from the Ministry of Health 

(MoH) office of the Provincial Medical Officer, Copperbelt Province to carry out the study at the 

Ndola Teaching Hospital.  

6. Results 

6.1. Patient File Data 

6.1.1. Demographic Data 

Out of 142 patient files assessed, the majority were female (n = 87, 61.3%), with most patients 

under 65 years old (n = 98, 69.0%). The Internal Medicine Department contributed the majority of files 

(n = 141, 99.3%). Ceftriaxone was the most frequently prescribed antibiotic, as shown in Table 2. 

Table 1. Patient Demographic Data. 

SN VARIABLE Frequency (n) Percentage (%) 

1 Gender 
Male 55 38.7% 

Female 87 61.3% 

2 Age (Above 65) 
Yes 44 31.0% 

No 98 69.0% 

3 
Hospital 

Department 

Internal Medicine Department 141 99.3% 

Obstetrics and Gynaecology Department 1 0.7% 

Table 2. Most prescribed antibiotic at NTH. 

SN VARIABLE Frequency (n) Percentage (%) 

1 Ceftriaxone IV 86 60.7% 

2 Azithromycin PO 24 16.9% 

3 Benzyl Penicillin IV 9 6.3% 

4 Amoxicillin/clavulanic acid PO 9 6.3% 

5 Amoxicillin PO 5 3.5% 

6 Cefepime PO 4 2.8% 

7 Ciprofloxacin IV 1 0.7% 

8 Ampicillin IV 2 1.4% 

9 Meropenem IV 1 0.7% 

10 Erythromycin PO 1 0.7% 

6.1.2. Factors that Influenced In-Hospital Patient Mortality 

The distribution of factors influencing in-hospital mortality for patients with community-

acquired pneumonia is summarized in Table 3. A Chi-Square test revealed significant associations 

between in-hospital mortality and several variables. These include gender (p < 0.000), age (over 65) 

(p < 0.000), length of hospital stays (p < 0.000), and the CURB-65 score on admission (p < 0.000).  

Other significant factors were patient allergies (p < 0.000), co-morbidities (p < 0.000), the presence 

of X-ray results (p < 0.000), antibiotics listed on the treatment file (p < 0.000), number of antibiotics 

prescribed (p < 0.000), pathogen culture testing (p < 0.000), and the turnaround time for lab culture 

results (p < 0.000). Additionally, patient management did not align with the 2020 national Standard 
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Treatment Guidelines and it showed a strong association with in-hospital patient mortality (p < 

0.000).  

Interestingly, the CURB-65 score calculated or indicated on admission (p = 0.735) was found to 

be independent of in-hospital mortality. These findings highlight the importance of comprehensive 

patient management, timely diagnostic testing, and adherence to national guidelines in influencing 

patient outcomes. 

Table 3. Test for association between variables. 

VARIABLE 

IN-HOSPITAL PATIENT 

MORTALITY 
P-VALUE  

(Chi2-test) 
YES (n = 34) NO (n = 108) 

Gender 
Male 15 (44.1%) 40 (37.0%) 

0.000 
Female 19 (55.9%) 68 (63.0%) 

Age (Above 65) 
Yes 19 (55.9%) 25 (23.1%) 

0.000 
No 15 (44.1%) 83 (76,9%) 

Length of stay in the hospital 

Less of equal to 5 days 22 (64.7%) 48 (44.4%) 

0.000 6 to 10 days 8 (23.5%) 37 (34.3%) 

Above 10 days 4 (11.8%) 23 (21.3%) 

CURB-65 score on admission 

calculated and indicated 

Yes 26 (76.5%) 91 (84.3%) 
0.000 

No 8 (23.5%) 17 (15.7%) 

Patient Allergy 
Yes 1 (2.9%) 2 (1.9%) 

0.000 
No 33 (97.1%) 106 (98.9%) 

Co-Morbidities present 
Yes 19 (55.9%) 51 (47.2%) 

0.000 
No 15 (44.1%) 57 (52.8%) 

X-ray result present 
Yes 12 (35.3%) 58 (53.7%) 

0.000 
No 22 (64.7%) 50 (46.3%) 

Antibiotics available on the 

patient treatment file 

Yes 26 (76.5%) 105 (97.2%) 
0.000 

No 8 (23.5%) 3 (2.8%) 

Number of Antibiotics 

prescribed 

0 5 (14.7%) 3 (2.7%) 

0.000 
1 20 (58.8%) 27 (25.0%) 

2 9 (26.5%) 72 (66.7%) 

3 0 (0.0%) 6 (5.5%) 

Pathogen Culture testing 

indicated in the patient file 

Yes 5 (14.7%) 45 (41.7%) 
0.000 

No 29 (85.3%) 63 (58.3%) 

Turnaround time for Lab culture 

results 

24hrs 0 (0.0%) 1 (0.9%) 

0.000 

48hrs 1 (2.9%) 12 (11.1%) 

72hrs 0 (0.0%) 16 (14.8%) 

After 72hrs 2 (5.9%) 4 (3.7%) 

No results 31 (91.2%) 75 (69.5%) 

CAP management align with the 

STG v 2020 

Yes 6 (17.6%) 78 (72.2%) 
0.000 

No 28 (82.4%) 30 (27.8%) 

Calculated / Indicated CURB-65 

on admission 

0 3 (8.8%) 10 (9.3%) 

0.735 

1 14 (41.2%) 35 (32.4) 

2 11 (32.4%) 46 (42.6%) 

3 5 (14.7%) 16 (14.8%) 

4 1 (2.9%) 1 (0.9%) 

6.1.3. Variables Associated With In-Hospital Patient Mortality  

In the multivariable logistic regression model, age above 65 years was significantly associated 

with in-hospital mortality (aOR: 0.295, CI: 0.173-0.418, p < 0.000), indicating a higher mortality risk in 

older patients. Length of hospital stay also had a significant association (aOR: 0.118, CI: 0.058-0.178, 
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p < 0.000), along with patient allergies (aOR: 0.576, CI: 0.247-0.904, p < 0.001). Management of 

community-acquired pneumonia (CAP) aligned with the national Standard Treatment Guidelines 

(2020) (aOR: -0.275, CI: -0.405 to -0.146, p < 0.000), as detailed in Table 4. 

Table 4. Variables associated with in-hospital patient mortality. 

Variables 
Bivariate logistic regression 

model 

Multivariable* logistic 

regression model 

 
Odds 

Ratio 
95% CI 

p-

value 

Adjusted 

Odds 

Ratio 

95% CI 
p-

value 

Age above 65 years 
Yes Baseline  

No 2.946 0.855 – 10.149 0.87 0.295 0.173 - 0.418 0.000 

Length of stay at the 

hospital 

Less of equal to 5 

days 
Baseline  

6 to 10 days 2.564 0.554 - 11.865 0.229 
0.118 0.058 - 0.178 0.000 

Above 10 days 3.136 0.651 - 15.092 0.154 

Patient Allergy 

Yes Baseline   

No 65.267 
0.670 - 

6361.459 
0.074 0.576 0.247 - 0.904 0.001 

Pathogen Culture 

testing indicated in the 

patient file 

Yes Baseline 

 
No 0.263 0.022 - 3.191 0.294 

CAP patient 

management align 

with the national 

Standard Treatment 

Guidelines Version 

2020 

Yes Baseline    

No 0.060 0.009 - 0.383 0.003 -0.275 
-0.405 – (-

0.146) 
0.000 

6.2. Prescribers Perception on Cap Management 

In this study, 34 prescribers shared their perceptions on the management of Community-

Acquired Pneumonia (CAP) at Ndola Teaching Hospital (NTH). The majority of respondents were 

male (n = 18, 52.9%), with most falling within the age range of 20–30 years (n = 26, 76.5%). Notably, a 

significant proportion of prescribers (n = 30, 88.2%) believed that NTH is adequately equipped to 

diagnose and manage CAP. However, about half of the participants (n = 14, 41.2%) had not seen the 

Zambian Standard Treatment Guidelines (STG) that are meant to guide their prescribing practices. 

These findings highlight the need for better dissemination of guidelines. 

Table 5. Prescribers perception on CAP management. 

SN VARIABLE Frequency (n) Percentage (%) 

1 Prescriber’s Gender 
Male 18 52.9% 

Female 16 47.1% 

2 Prescriber’s Age 

20 – 30 years 26 76.5% 

31 – 40 years 6 17.6% 

>40 years 2 5.9% 

3 
Prescriber’s Hospital 

Department 

Internal Medicine 

Department 
27 79.5% 

Obstetrics and Gynaecology 

Department 
1 2.9% 

Surgery Department 5 14.7% 

Emergency Department 1 2.9% 
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4 

Standard Treatment Guideline 

(STG) v 2020 has adequate 

information to about the 

management of CAP in adults 

Yes 16 47.1% 

No 4 11.8% 

I have not seen the 

guidelines 
14 41.2% 

5 
NTH is adequately equipped to 

diagnose or manage CAP 

Yes 30 88.2% 

No 3 2.9% 

Not Sure 1 8.8% 

6.2.1. Challenges Encounted While Managing Cap at NTH 

The majority of prescribers cited key challenges in managing Community-Acquired Pneumonia 

(CAP), including the unavailability of correct antibiotics and oxygen (n = 11, 32.4%), as well as delays 

in lab results and the lack of culture bottles (n = 10, 29.4%). These issues significantly impact their 

ability to practice the rational use of medicines for CAP management. Other challenges, as outlined 

in Table 6, further highlight the need for improved resource availability and system efficiency to 

enhance patient care and adherence to treatment guidelines. 

Table 6. Challenges encountered while managing CAP at NTH. 

SN VARIABLE Frequency (n) Percentage (%) 

1 No challenges 4 11.8% 

2 
Managing CAP caused by other organisms such as 

Viral infections 
2 5.9% 

3 
Unavailability of correct antibiotics and Oxygen to 

manage CAP 
11 32.4% 

4 In circumstances when the chest x-ray is down 3 8.8% 

5 
Lab results turnaround time and unavailability of 

culture bottles 
10 29.4% 

6 CAP reoccurrence 2 5.9% 

7 
When the prescriber is unaware of the patient’s 

antibiotic history 
1 2.9% 

8 
Lack of updated information in the Zambian Standard 

Treatment Guidelines (STG) 
1 2.9% 

 Total 34 100% 

6.2.2. Suggested Solutions to Better Manage Cap at NTH 

The study revealed that 29.4% of respondents recommended increasing pharmacy staff on 

wards, expanding antibiotic coverage, and enhancing community awareness to improve CAP 

management at Ndola Teaching Hospital (NTH). Another 29.4% suggested making culture bottles 

available, upgrading lab equipment, and reducing laboratory turnaround time. Updating the 

Zambian Standard Treatment Guidelines was noted by 11.8% as essential for better CAP treatment 

protocols, while 8.8% saw the need for a functional portable chest X-ray machine. However, 20.6% 

felt that no changes were necessary. These suggestions as outlined in Table 7, highlight specific areas 

to address CAP management challenges and improve patient outcomes at NTH. 

Table 7. Suggested solutions to better manage CAP at NTH. 

SN VARIABLE Frequency (n) Percentage (%) 

1 Nothing 7 20.6% 

2 
Increase pharmacy staff on wards, expand antibiotic 

coverage, raise community awareness. 
10 29.4% 

3 
Availability of culture bottles, improve lab equipment 

and improve lab turnaround time 
10 29.4% 
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4 Availability of working Portable chest x-ray machine 3 8.8% 

5 Update the Zambian Standard Treatment Guidelines 4 11.8% 

 Total 34 100% 

7. Discussion 

In managing community-acquired pneumonia (CAP) in adults at NTH, the Zambia National 

Standard Treatment Guidelines recommend a stepwise approach. The first-line treatment includes 

Amoxicillin or Co-Amoxiclav, typically administered in divided doses. If there is no improvement, 

second-line treatment consists of Ceftriaxone or Cefotaxime, administered intravenously. For severe 

cases, particularly where staphylococcal pneumonia is suspected, third-line treatment involves 

adding Cloxacillin and possibly Macrolides, such as Erythromycin or Azithromycin, especially in 

adolescents. This rational use of antimicrobials ensures targeted therapy, reducing resistance while 

improving patient outcomes [35]. 

This study examined the demographic data and factors influencing rational use of antibiotics in 

the management of CAP at Ndola Teaching Hospital (NTH). Among the 142 patient files assessed, 

majority were female (61.3%), with most patients under 65 years old (69.0%). This demographic 

pattern aligns with previous findings suggesting a greater incidence of CAP in younger adults, while 

older populations tend to face higher morbidity and mortality rates due to comorbid conditions 

[5,18]. 

Ceftriaxone was also found as most frequently prescribed antibiotic. This highlighted a typical 

approach to treating CAP, but it also raises questions about compliance with the national Standard 

Treatment Guidelines [41]. Such adherence is crucial for optimizing rational antibiotic use and 

preventing resistance development, particularly given the study’s findings indicating that deviations 

from these guidelines were strongly associated with increased in-hospital mortality (p < 0.000). These 

results emphasize the need for standardized protocols in antibiotic selection to ensure the rational 

use of antibiotics [16]. 

Several significant associations were identified in relation to in-hospital mortality among 

patients with CAP, including age, length of hospital stay, and the CURB-65 score. Interestingly, while 

age over 65 years showed a strong correlation with increased mortality (aOR: 0.295), the CURB-65 

score did not significantly influence mortality rates (p = 0.735). This discrepancy suggests that, while 

the CURB-65 score is a useful tool for initial risk stratification, other factors such as comorbidities and 

timely treatment interventions may have a more profound impact on patient outcomes [21,23]. 

The study also highlighted the critical role of comprehensive patient management, including 

timely diagnostic testing and a multi-disciplinary approach to care [2]. The presence of co-morbidities 

and the management of allergies were also significant factors impacting patient mortality, 

emphasizing the complexity of CAP cases and the necessity for tailored treatment plans that address 

individual patient needs [18,42]. 

Further, the perceptions of prescribers regarding CAP management at NTH revealed significant 

insights. Although a majority of prescribers believed the hospital was adequately equipped to 

manage CAP, nearly half had not seen the Zambian Standard Treatment Guidelines. This gap 

highlights the need for better dissemination of clinical guidelines to enhance prescriber knowledge 

and adherence to evidence-based practices [43]. The challenges identified by prescribers, including 

the unavailability of correct antibiotics and delays in laboratory results, reflect systemic issues that 

hinder the rational use of antibiotics. Addressing these challenges like providing a wider spectrum 

of antibiotics, prescribing withing the guidelines and access to laboratory results are essential for 

improving patient care and outcomes [44]. 

8. Study Limitation 

Several limitations were expected in this study.  
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Firstly, this was a cross-sectional study and the findings could not be easily extended to other 

hospital settings.  

Secondly, the setting was Ndola, at Ndola Teaching Hospital and a representation from an 

academic health system which limits the generalizability of the findings.  

9. Conclusions 

In conclusion, the findings of this study highlight the critical need for improved adherence to 

national treatment guidelines and better resource allocation to ensure the rational use of antibiotics 

in managing community-acquired pneumonia. Interventions aimed at enhancing prescriber 

education, improving diagnostic and treatment resources, and fostering a collaborative approach 

among healthcare professionals could significantly reduce in-hospital mortality rates and improve 

overall patient management for CAP. Further research is warranted to explore the long-term impacts 

of these interventions and develop comprehensive strategies to optimize antibiotic use in diverse 

clinical settings. 
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Appendix A: Data Collection Tools 

Appendix A.1 Demographic information from the patient file 

1. Hospital Department 

a) Internal Medicine Department 

b) Obstetrics and Gynaecology Department 

c) Surgery Department 

d) High Dependance Department 

2. Year of Birth for the patient: ______________________________ 

3. Gender for the patient 

a) Male 

b) Female 

Appendix A.2. Patient Data 

4. Date of Admission to the hospital: _____________________________ 

5. Date of Discharge from the hospital: __________________________________ 
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6. CURB-65 score on admission calculated and indicated:  

a) Yes 

b) No 

7. If calculated/indicted, what was the score? 

a. 0 

b. 1 

c. 2 

d. 3 

e. 4 

8. CURB-65 score on admission based on the patient file 

a) Confusion 

b) BUN 

c) Respiration ≥ 30/min 

d) SBP < 90mmHg  

e) Age ≥ 65  

9. Allergy 

a) Yes 

b) No 

10. If yes, which allergy? 

11. In-hospital mortality 

a) Yes 

b) No 

11. Is the X-ray result present? 

a) Yes 

b) No 

12. If present, does it show a pneumonia infection? 

a) Yes 

b) No 

Appendix A.3. Information on antibiotic treatment 

Antibiotic 

treatment 

started 

(Name of 

Department) 

Start 

date 
Antibiotic Dose Formulation 

Dose- 

interval 

Stop date + 

# doses 

given 

Comments (including 

information on length of 

prescription and switch 

if any) 

        

        

        

        

        

        

12. Switch from intravenous to oral antibiotic 

  Yes No Reason for Switch 

1 Other i.v. indications present ☐ ☐  

2 Oral route compromised? ☐ ☐  

Appendix A.4. Lab and microbiological data 

13. Pathogen Culture testing indicated in the patient file? 

a) Yes 

b) No 

14. What was the turnaround time for lab culture results? 
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a) Within 24hrs 

b) Within 48hrs 

c) Within 72hrs 

d) After 72hrs 

e) No results 

Clinical data 

15. Does the management of the patient align with the National StandardTreatment Guidelines? 

(Confirm with the STG v 2020) 

a. Yes 

b. No 

Appendix A.6. Qualitative Data 

1. Do you think STG v 2020 has adequate information to about the management of CAP in 

adults? 

a) Yes 

b) No 

c) I have not seen the guidelines 

2. If No, what do you think should be added or removed from the guidelines? 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________ 

3. Do you think NTH is adequately equipped to diagnose or manage CAP? 

a) Yes  

b) No 

c) Not Sure 

4. If No, what support would you need to better manage CAP at NTH 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

________________________ 

5. What are some of the challenges you faced while managing CAP at NTH? 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________ 

Appendix B. Research Workplan 2024 

Responsible 

Person 
Activity Feb 24 Mar 24 Apr 24 May – Jul 24  Aug – Sep 24 Oct 24 

Hope Kalasa 

Proposal 

development 

and 

submission 

      

Hope Kalasa 
Ethics 

Clearance 
      

Hope Kalasa 
Data 

collection 
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Hope Kalasa 

Sorting, 

tabulating, 

coding and 

analysis 

      

Hope Kalasa 

Data analysis 

and report 

writing 

      

Hope Kalasa 

Dissemination 

of Report 

findings 

      

Appendix C. Research Budget 

CATEGORY OF ITEMS UNIT UNIT PRICE COST QUANTITY TOTAL 

Plain papers Ream ZMW  200.00 3 ZMW 600.00 

Printing Each ZMW  500.00 6 Copies ZMW 3000.00 

Binding the Booklet Each ZMW 500 3 ZMW 2,000.00 

Data Collection and Analysis 1 ZMW 11,500 1 ZMW 11,500.00 

Ethical Approval 1 ZMW 2500 1 ZMW 2,500.00 

TOTAL 

ZMW 19,600.00 
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