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Abstract

Background: Bacterial infections remain a major cause of morbidity in low-
and middle-income countries, where delayed microbiological diagnosis often
necessitates empirical antibiotic therapy. Shalbactam TZ (ceftriaxone + tazo-
bactam) is a broad-spectrum S-lactam/p-lactamase inhibitor combination in-
creasingly used in routine clinical practice. However, real-world evidence re-
garding physician prescribing patterns, clinical experience, and perceptions of
its effectiveness and safety in the Democratic Republic of the Congo (DRC)
remains limited. Objective: This paper aims to evaluate physician experience
and clinical utilization patterns of Shalbactam TZ in the management of com-
mon bacterial infections in the Democratic Republic of the Congo. Methods:
A multicentre, cross-sectional HPER (Healthcare Professional Experience Re-
search) survey was conducted among 304 physicians practicing in the DRC. A
structured questionnaire collected information on monthly caseload, first-line
prescribing preference, empirical antibiotic use, treatment expectations, dos-
ing practices, clinical response, physician satisfaction, adverse effects, resistance
perception, and economic viability of Shalbactam TZ across community-ac-
quired pneumonia (CAP), complicated typhoid fever, diabetic foot infections
(DFI), bone and joint infections, and surgical prophylaxis. Data were analysed
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using descriptive statistics and expressed as frequencies and percentages. Re-
sults: Community-acquired pneumonia and complicated typhoid fever were
among the most frequently managed conditions. Shalbactam TZ was most
commonly preferred as first-line therapy for complicated typhoid fever (78%)
and CAP (76%). Broad-spectrum antimicrobial activity was identified as the
principal reason for prescribing the drug (51%). Most clinicians reported clin-
ical improvement within 4 - 6 days, with overall good-to-excellent satisfaction
ranging from 91% to 97% across different indications. Injection-site pain (61%
- 67%) was the most frequently reported adverse effect across indications,
while diarrhoea, rash, and headache occurred less commonly. The majority of
physicians (76%) considered Shalbactam TZ economically viable, and resistance
was perceived to be infrequent in routine clinical practice. Conclusion: The
findings indicate that physicians widely perceive Shalbactam TZ as a favoura-
ble, well-tolerated, and economically viable empirical antibiotic option for the
management of common bacterial infections in the DRC, based on reported
clinical experience rather than independently verified outcomes. Further pro-
spective studies incorporating microbiological and patient-level clinical out-
comes are recommended to validate these real-world observations.

Keywords

Shalbactam TZ, Ceftriaxone, Tazobactam, Empirical Therapy, Physician
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1. Introduction

The growing global burden of infectious diseases, coupled with the rapid emer-
gence of antimicrobial resistance (AMR), continues to challenge clinicians in
selecting effective empirical antibiotic therapies [1]. In resource-constrained
healthcare settings, particularly in regions with limited access to advanced mi-
crobiological diagnostics, physicians frequently rely on broad-spectrum antibi-
otics for early infection management [2]. This has increased the clinical im-
portance of B-lactam/f-lactamase inhibitor (BL-BLI) combinations, which offer
extended antimicrobial coverage and improved therapeutic reliability against
resistant pathogens [3]. Shalbactam TZ is a combination of ceftriaxone and tazo-
bactam. Its broad-spectrum activity, favourable dosing profile, and perceived
cost-effectiveness make it a clinically relevant option across multiple indica-
tions, including community-acquired pneumonia (CAP), complicated typhoid
fever, diabetic foot infections (DFI), bone and joint infections, and surgical
prophylaxis [4]-[6].

The burden of bacterial infections remains particularly high in sub-Saharan Af-
rica, where community-acquired pneumonia (CAP), typhoid fever, diabetic foot
infections (DFI), bone and joint infections, and surgical site infections contribute
substantially to morbidity and healthcare utilization. Limited microbiological di-

agnostic facilities and delayed availability of culture and susceptibility reports of-
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ten necessitate the initiation of empirical broad-spectrum antimicrobial therapy.
Consequently, selecting an antibiotic with broad antimicrobial coverage, good
safety, and cost-effectiveness is essential in resource-limited healthcare settings.
The World Health Organization (WHO) has emphasized that rational empirical
antibiotic prescribing, supported by antimicrobial stewardship programmes, is
critical to combating antimicrobial resistance while ensuring timely treatment of
serious bacterial infections [7] [8].

Ceftriaxone is a third-generation cephalosporin that exerts bactericidal activity
by inhibiting bacterial cell wall synthesis through binding to penicillin-binding
proteins, resulting in disruption of peptidoglycan formation and bacterial cell
death. However, resistance mediated by f-lactamase enzymes limits its activity
against several Gram-negative pathogens. Tazobactam is an irreversible S-lac-
tamase inhibitor that protects ceftriaxone from enzymatic degradation by many
plasmid-mediated B-lactamases, including class A (TEM, SHV), class C, and
group 1, 2a, 2b, and 2b’ enzymes, thereby protecting ceftriaxone from enzymatic
degradation. Compared with earlier S-lactamase inhibitors, tazobactam exhibits
broader inhibitory activity and restores the in vitro activity of ceftriaxone against
several f-lactamase-producing pathogens, including Escherichia coli, Klebsiella
pneumoniae, Morganella morganii, Citrobacter freundii, Enterobacter cloacae,
Serratia marcescens, and certain strains of Pseudomonas aeruginosa. It also sig-
nificantly improves activity against anaerobic pathogens, particularly S-lac-
tamase-producing Bacteroides fragilis group and Prevotella species, with studies
demonstrating an increase in inhibitory activity compared with ceftriaxone
alone [9]. Owing to its ability to broaden antimicrobial coverage and overcome
pF-lactamase-mediated resistance, the ceftriaxone-tazobactam combination has
emerged as a valuable therapeutic option in regions with a high burden of resistant
bacterial infections. The ceftriaxone-tazobactam combination has therefore be-
come an important empirical therapeutic option for moderate-to-severe bacterial
infections, particularly where resistance to conventional cephalosporins is in-
creasing [3] [4] [10].

Despite the increasing clinical use of ceftriaxone-based BL-BLI combinations,
real-world evidence regarding physician prescribing behaviour, therapeutic ex-
pectations, satisfaction patterns, resistance perception, and treatment outcomes
remains limited in many developing healthcare environments [8]. Understanding
physician experiences and usage trends is essential for optimizing antibiotic stew-
ardship strategies, minimizing unnecessary escalation to higher antibiotics, and
preserving the effectiveness of reserve antimicrobial agents such as carbapenems
[11]. The present survey-based study was conducted among clinicians in the Dem-
ocratic Republic of the Congo (DRC) to evaluate the real-world utilization pat-
terns and clinical perceptions associated with Shalbactam TZ. The study aimed to
assess first-line prescribing preferences, empirical therapy trends, dosage and du-
ration patterns, clinical response timelines, physician satisfaction, safety observa-

tions, resistance experiences, and economic value perception across major infec-
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tious disease indications. The findings of this survey are expected to provide
meaningful insights into contemporary prescribing practices and help define the
positioning of Shalbactam TZ within the antibiotic ladder approach in resource-
sensitive clinical settings [11].

Real-world clinical evidence from Nigeria also supports the use of ceftriax-
one-tazobactam in surgical practice. In a randomized comparative study con-
ducted at Lagos University Teaching Hospital, authors compared ceftriaxone
alone with ceftriaxone-tazobactam as surgical prophylaxis. Although the overall
difference in surgical site infection (SSI) rates was not statistically significant,
the ceftriaxone-tazobactam group demonstrated a lower infection rate, with no
surgical site infections reported at 30 days compared with 2.5% in the ceftriax-
one group. The authors concluded that the addition of tazobactam may enhance
prophylactic efficacy and highlighted the need for further clinical evaluation of
the combination, particularly in resource-limited settings where prevention of
postoperative infections is critical [12]. Howard et al highlighted substantial
variation in antimicrobial stewardship implementation across hospitals inter-
nationally, underscoring the need to evaluate local antibiotic prescribing prac-
tices and strengthen stewardship strategies to promote rational antimicrobial
use [13].

2. Methodology
2.1. Study Design and Participants

A cross-sectional, questionnaire-based observational survey was conducted to
evaluate the real-world prescribing practices, clinical perceptions, and therapeutic
experiences associated with Shalbactam TZ (ceftriaxone + tazobactam) among
physicians in the Democratic Republic of the Congo (DRC). The study aimed to
capture clinician-reported insights regarding the utilization of Shalbactam TZ
across various infectious disease indications encountered in routine clinical prac-
tice. The study included 304 practicing physicians actively involved in the man-
agement of infectious diseases across different healthcare settings in the DRC.
Participants were selected based on their involvement in prescribing antimicrobial
therapy for conditions such as community-acquired pneumonia (CAP), compli-
cated typhoid fever, diabetic foot infections (DFI), bone and joint infections, and
surgical prophylaxis.

304 doctors mainly from the field of General Medicine participated in this sur-
vey. The data collection period spanned a period of 4 months. Various general
hospitals and clinics across DRC ranging from Kinshasa, Goma, Bukavo, Butembo,
Lubumbashi, Kisangini, Kamituga, participated in the study. The recruitment pat-
tern followed the routine use of Shalbactam TZ in their patients, as determined by
the clinician, were enrolled in the study, reflecting the practice patterns and use
of Shalbactam TZ in DRC.

Data were collected using a structured questionnaire designed to assess various

aspects of antimicrobial prescribing practices and clinical experiences. The Ques-
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tions were developed using regular indications for the usage of Shalbactam TZ.
There questions were developed and confirmed with the Investigators’ who vali-
dated the same. The questions were then translated into French to be administered
to the doctors during the survey.

The questionnaire evaluated the burden of infections encountered in routine
clinical practice, first-line prescribing preferences, the use of empirical versus cul-
ture-guided therapy, preferred dosage regimens, treatment duration, time to
symptom improvement, side effects and tolerability, perceptions regarding anti-
microbial resistance, overall clinician satisfaction, and the economic viability of
treatment options. The responses reflect the overall clinicians’ s real time experi-
ence with the usage of Shalbactam TZ in their patients. There was no recall period
of follow-up of these patients. However, they measured the clinical cure rates, re-
sponses rates as per their clinical knowledge in their settings. Culture data was not
collected.

In Surgical Infections & Bone & Joint Infections the responses are less in num-
ber. In 2 questions assessing the resistance encountered with Shalbactam TZ &
economic impact of its use, the number of responses are more because few doctors
ticked multiple options.

Data were collected using a structured, predesigned questionnaire comprising
multiple-choice and perception-based questions. The survey assessed infection
burden and patient load, first-line prescribing preferences, empirical versus cul-
ture-guided antibiotic use, physician expectations from therapy, dosage regimen
preferences, treatment duration, time to clinical improvement, physician satisfac-
tion, safety and tolerability perceptions, resistance experiences, and economic
value assessments. The questionnaire was administered through direct physician

interactions, and responses were compiled for analysis.

2.2. Statistical Analysis

Data collected through the structured questionnaire were entered into Microsoft
Excel and analysed using descriptive statistical methods. Categorical variables
were summarized as frequencies and percentages. Physician responses regarding
prescribing preferences, empirical antibiotic use, dosing patterns, treatment du-
ration, clinical response, satisfaction, adverse events, resistance perception, and
economic viability were analysed descriptively. The findings are presented using
tables, bar charts, and pie charts to facilitate interpretation. As the study was de-

scriptive and questionnaire-based, inferential statistical tests were not performed.

2.3. Data Analysis

Collected responses were tabulated and analysed using descriptive statistical
methods. Data were expressed as frequencies and percentages to summarize phy-
sician responses across various clinical domains and therapeutic indications.
Comparative interpretation of prescribing trends and satisfaction patterns was

performed to identify major real-world utilization trends associated with Shal-
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bactam TZ.

In a physician survey, the denominator can vary when questions are condi-
tional, optional, or allow multiple responses. Therefore, percentages should not
automatically be interpreted as being calculated from the total study population

unless this is explicitly stated.

2.4. Ethical Considerations

Participation was voluntary, and all responses were anonymized to preserve con-
fidentiality. The study involved clinician-reported perceptions only and did not
include patient interaction s. Since this is a real-life study (HPER doctors’ Survey)
reflecting the routine clinical practices of practicing doctors, no formal ethics
committee approval was sought. The drug in use Shalbactam TZ is approved for

use in these indications in DRC by the Regulatory body.

3. Result

A total of 304 physicians from the Democratic Republic of the Congo (DRC) par-
ticipated in the survey, which evaluated real-world prescribing practices and clin-
ical perceptions regarding the use of Shalbactam TZ (ceftriaxone + tazobactam)
across multiple infectious disease indications, including community-acquired
pneumonia (CAP), complicated typhoid fever, diabetic foot infections (DFI),
bone and joint infections, and surgical prophylaxis. The survey findings showed
that CAP and complicated typhoid fever were among the most commonly en-
countered infectious conditions in routine clinical practice. Approximately 67%
of physicians reported actively treating CAP, while 36% managed 10 - 20 cases of
complicated typhoid fever per month. In contrast, DFI and bone and joint infec-
tions were comparatively less frequent but were perceived as clinically severe and
resource-intensive conditions.

Shalbactam TZ was frequently reported as a first-line therapeutic option across
major infectious indications as shown in Table 1. The highest first-line prefer-
ence was observed in complicated typhoid fever, where 78% of physicians re-
ported using Shalbactam TZ as initial therapy. Similarly, 76% of respondents pre-
ferred the drug for CAP management, while 67% favoured its use in surgical
prophylaxis. In DFI and bone and joint infections, physician preference re-
mained favourable, with 59% and 68% of clinicians, respectively, reporting its
use as first-line therapy. These findings suggest that many surveyed physicians
perceived Shalbactam TZ as a useful option for empirical therapy in moderate-
to-severe bacterial infections.

Across all major indications, Shalbactam TZ was predominantly utilized as em-
pirical therapy as shown in Table 2. Approximately 63% - 65% of physicians-ini-
tiated treatment empirically rather than waiting for culture sensitivity reports.
Post-culture initiation was reported by nearly one-third of respondents, whereas
a small proportion reported using both empirical and culture-guided approaches.

The highest empirical usage was observed in DFI (65%) and complicated typhoid
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fever (64%), reflecting the need for early antimicrobial coverage in clinically ur-

gent infections.

Table 1. Infection burden and first-line prescribing preference for Shalbactam TZ among physicians in the Democratic Republic of

the Congo (N = 304 physicians surveyed; denominators for individual questions range from n = 303 to n = 306 owing to non-

response on specific items, as indicated per row).

First-Line Use Not First-Line

Indication Infection Burden/Patient Load
n (%) n (%)
Community-Acquired Pneumonia L . .
67% physicians actively treating CAP 233 (76%) 73 (24%)
(CAP)
Complicated Typhoid Fever 36% physicians treat 10 - 20 cases/month 240 (78%) 66 (22%)
Diabetic Foot Infection (DFI) 78% physicians treat < 10 cases/month 179 (59%) 124 (41%)
Bone & Joint Infections 68% physicians treat < 10 cases/month 207 (68%) 96 (32%)
41% physici <10 and 35%
Surgical Prophylaxis ° physiclans Manage < 10.and 5o Manage 503 (67%) 101 (33%)

10 - 20 cases/month

As also summarized in Table 2, the principal reason for selecting Shalbactam
TZ was its broad-spectrum antimicrobial coverage. More than half of the phy-
sicians (51%) identified wide pathogen coverage as the primary therapeutic ex-
pectation. Additional factors influencing prescribing preference included per-
ceived superiority over ceftriaxone plus sulbactam combinations (18%) and per-
ceived reduced risk of antimicrobial resistance (16%). Faster symptom resolu-
tion and improved tolerability were considered secondary benefits, indicating
that antimicrobial coverage and reliability were important determinants of phy-
sician choice.

As shown in Table 3, twice-daily (BD) dosing emerged as the most preferred
regimen across the majority of indications. Approximately 68% - 81% of physi-
cians favoured BD administration for complicated typhoid fever, DFI, bone and
joint infections, and surgical prophylaxis. In contrast, once-daily (OD) dosing was
predominantly preferred for CAP management, with 74% of clinicians selecting
this regimen, possibly reflecting perceived convenience. Thrice-daily (TDS) dos-
ing was minimally utilized across indications. Long-duration therapy (>14 days)
was the most commonly preferred treatment duration for DFI, bone and joint
infections, and CAP. For complicated typhoid fever and surgical prophylaxis,
physicians predominantly evaluated therapy in terms of clinical outcome rather
than fixed duration.

Clinical improvement was reported by many physicians within 4 - 6 days of
initiating Shalbactam TZ therapy. This pattern was observed in 87% of compli-
cated typhoid cases, 67% of CAP cases, and over 50% of DFI and bone and joint
infection cases. Delayed response beyond 10 days was uncommon, suggesting that
physicians frequently observed symptom improvement during the first week of

treatment.
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Table 2. Utilization pattern and physician expectations for Shalbactam TZ among physicians in the democratic republic of the
Congo (denominators range from n = 303 to n = 308 depending on the question; see text for details).

Parameter Category n (%)
Empirical use 195 (64%)
Usage Pattern - Complicated Typhoid Fever Post-culture use 100 (33%)
Both approaches 11 (4%)
Empirical use 192 (63%)
Usage Pattern - CAP Post-culture use 99 (33%)
Both approaches 9 (3%)
Empirical use 198 (65%)
Usage Pattern - DFI Post-culture use 94 (31%)
Both approaches 12 (4%)
Empirical use 194 (64%)
Usage Pattern - Bone & Joint Infections Post-culture use 100 (33%)
Both approaches 10 (3%)
Broad-spectrum antimicrobial coverage 155 (51%)
Perceived superiority over ceftriaxone + sulbactam 55 (18%)
Physician Expectations Reduced risk of antimicrobial resistance 49 (16%)
Faster symptom resolution 30 (10%)
Fewer side effects/improved quality of life 7-9 (=2% - 3%)

Table 3. Dosing preferences, duration of therapy, and time to clinical improvement with Shalbactam TZ across clinical indications.

Preferred Dosing Earliest Reported Clinical

Indication Regimen Most Common Duration Improvement
Complicated Typhoid Fever BD (81%) Clinical outcome-based assessment* 4 - 6 days (87%)
Diabetic Foot Infection BD (68%) >14 days (62%) 4 - 6 days (52%)
Bone & Joint Infections BD (70%) >14 days (59%) 4 - 6 days (55%)
Surgical Prophylaxis BD (52%) Clinical outcome-based assessment* Not assessed
Community-Acquired OD (74%) >14 days (63%) 4 - 6 days (67%)

Pneumonia (CAP)

*Clinical Outcomes based on the clinical signs and Symptoms as assessed by the treating doctor and as per their clinical experience.

Overall physician satisfaction ratings were predominantly positive as shown in
Figure 1. Good-to-excellent satisfaction ratings were reported by approximately
91% - 97% of clinicians across all indications. The highest “excellent” ratings were
observed in complicated typhoid fever, surgical prophylaxis, and CAP, whereas

DFI and bone and joint infections more frequently received “good” ratings, pos-
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sibly reflecting the complexity and chronicity of these infections.

Satisfaction and Experience Ratings

Percentage of respondents by rating category
Compliance

Acceptance

N
0

Side Effect Profile

CAP Satisfaction

Surgical Prophylaxis Satisfaction

Bone & Joint Infection Satisfaction

Diabetic Foot Infection Satisfaction

Complicated Typhoid Fever Satisfaction

i

0 10 20 30 40 50 60 70 80
Percentage of Respondents (%)
00 Fair(%) [ Good(%) [ Excellent(%)

Figure 1. Physician reported perceptions of Satisfaction, Safety, Acceptance, and Compliance Pro-
file of Shalbactam TZ.

Survey respondents (physician-reported perceptions) generally reported ac-
ceptable tolerability of Shalbactam TZ. Most physicians rated patient acceptance
and treatment compliance as good or excellent. As shown in Table 4, Injection
site pain was the most commonly observed adverse effect across all indications,
reported in approximately 61% - 67% of cases. Other commonly reported adverse
events included mild diarrhoea, rash, and headache. All reported side effects were
described as non-serious, transient, and manageable, with no major limitations to

continued therapy reported by respondents.

Table 4. Most frequently reported adverse effects associated with Shalbactam TZ across clinical indications.

Indication Most Common Adverse Second Most Common Third Most Common Nature of
Effect (%) Adverse Effect (%) Adverse Effect (%) Adverse Events
C licated Typhoid
omp lcljef/er yphot Injection site pain (61%) Diarrhoea (15%) Headache (9%) Non-serious
Diabetic Foot Infection = Injection site pain (61%) Rash (14%) Diarrhoea (10%) Non-serious
Bone & Joint Infections  Injection site pain (62%) Rash (11%) Diarrhoea (10%) Non-serious

Surgical Prophylaxis

Community-Acquired
Pneumonia (CAP)

Injection site pain (67%)

Injection site pain (63%)

Rash (11%)

Diarrhoea (12%)

Headache (10%)

Rash (9%)

Non-serious

Non-serious

As shown in Figure 2, the majority of physicians reported minimal resistance

experience with Shalbactam TZ. Frequent resistance was reported by less than

10% of respondents across all indications. In complicated typhoid fever and sur-

gical prophylaxis, “never encountering resistance” was the most commonly re-

ported response. In DFI, bone and joint infections, and CAP, resistance was more
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commonly described as occasional rather than frequent, suggesting that physi-

cians infrequently encountered resistance during routine clinical use.

Figure 2: Frequency of Antibiotic Use Across Infection Types
Respondent-reported frequency (%)

s0-

45 1
40
35
30 A

Percentage of Respondents (%)
N
o

Complicated Typhoid Diabetic Foot Bone & Joint Surgical Prophylaxis Community-Acquired
Fever Infection Infections Pneumonia (CAP)
W Never(%) [l Occasionally (%)  [Bl Rarely (%) Frequently (%)

Figure 2. Physician-reported resistance experience.

Survey findings positioned Shalbactam TZ as a commonly utilized empirical
antibiotic within the clinical antibiotic ladder approach. Physicians reported using
the drug before considering escalation to broader-spectrum agents such as pipe-
racillin-tazobactam and carbapenems. The drug was most frequently reported in
CAP, complicated typhoid fever, and surgical prophylaxis, while also being used

in DFI and bone and joint infections.

Uncertain
12%

Not considered more
economical
12%

Considered more
economical
76%

B Considered more economical
B Not considered more economical

M Uncertain

Figure 3. Economic perception of Shalbactum TZ.

Approximately 76% of physicians considered Shalbactam TZ to be a cost-effec-
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tive therapeutic option, shown in Figure 3. This economic perception, together
with reported clinical utility and tolerability, may contribute to its use in resource-

constrained healthcare environments such as the DRC.

4. Discussion

The present survey provides real-world information regarding physician prescrib-
ing behaviour and clinical perceptions associated with the use of Shalbactam TZ
(ceftriaxone + tazobactam) in the Democratic Republic of the Congo (DRC). The
findings indicate that Shalbactam TZ is utilized as an empirical antibiotic across
multiple infectious disease indications, including community-acquired pneumo-
nia (CAP), complicated typhoid fever, and surgical prophylaxis [4] [14]. The ob-
served physician acceptance may reflect the clinical requirement for broad-spec-
trum antimicrobial agents in resource-constrained healthcare settings [15].

One of the principal observations of the study was the predominance of empir-
ical antibiotic initiation across major indications. Approximately two-thirds of
physicians reported initiating therapy empirically rather than relying on culture
sensitivity reports. This observation may be associated with delayed microbiolog-
ical diagnostics, limited laboratory infrastructure, and high infectious disease bur-
den in routine clinical settings [15]. The preference for empirical use suggests that
physicians consider Shalbactam TZ suitable for initial antimicrobial coverage dur-
ing early infection management [16]. The first-line preference observed in com-
plicated typhoid fever and CAP indicates that Shalbactam TZ is commonly used
in these infections [4] [14]. These conditions continue to contribute substantially
to morbidity in developing healthcare settings, where physicians often require an-
timicrobial agents with broad pathogen coverage, acceptable tolerability, and af-
fordability [7]. The physician responses in this survey suggest that ceftriaxone-
tazobactam combinations are being incorporated into routine prescribing prac-
tices in such environments [17]. Clinical improvement within 4 - 6 days was re-
ported across several indications, including DFI and bone and joint infections.
Early clinical response is frequently considered during assessment of empirical
therapy in routine practice [5]. The observed response pattern in this survey may
reflect the perceived clinical activity of the drug in the evaluated conditions.

The survey also demonstrated high physician satisfaction levels, with approxi-
mately 91% - 97% of respondents rating treatment outcomes as good or excellent.
Satisfaction ratings were comparatively higher in typhoid fever, CAP, and surgical
prophylaxis, whereas DFI and bone and joint infections more frequently received
“good” ratings. This variation may be related to differences in infection chronic-
ity, polymicrobial involvement, and treatment complexity [18]. The dosing and
duration trends identified in the study provide additional information regarding
prescribing practices. Twice-daily (BD) administration was the most commonly
preferred dosing strategy across most indications, while once-daily (OD) dosing
was more frequently preferred in CAP [19]. Prolonged therapy durations (>14

days) were more commonly reported in DFI and bone and joint infections, which
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may reflect physician preference for extended treatment in chronic or deep-seated
infections [20].

The safety findings reported in the survey were generally acceptable (physician-
reported perceptions). Injection site pain was the most frequently reported ad-
verse effect, whereas diarrhoea, rash, and headache were reported less commonly
[21]. Most reported adverse effects were described as mild and non-serious. No
major safety concerns were identified by respondents during the survey period.
The majority of physicians reported either never or only occasionally encounter-
ing resistance with Shalbactam TZ, while frequent resistance was reported by less
than 10% of respondents [22]. In the context of increasing antimicrobial re-
sistance, these findings provide information regarding physician perception of re-
sistance patterns in routine clinical use. However, these observations were based
on physician experience rather than microbiologically confirmed resistance data
[1]. Approximately three-fourths of physicians considered Shalbactam TZ to be
cost-effective. In resource-limited healthcare environments, economic considera-
tions may influence antibiotic selection alongside clinical considerations [2].

The findings of the present survey are consistent with previous reports demon-
strating widespread use of broad-spectrum p-lactam/S-lactamase inhibitor com-
binations as empirical therapy in resource-limited healthcare settings. The high
proportion of physicians initiating Shalbactam TZ empirically reflects the limited
availability of rapid microbiological diagnostics and the need for prompt antimi-
crobial therapy in patients with suspected bacterial infections. Similar prescribing
patterns have been reported in antimicrobial stewardship studies from other low-
and middle-income countries [8].

The high physician preference for Shalbactam TZ observed in CAP, compli-
cated typhoid fever, and surgical prophylaxis is consistent with current treatment
recommendations emphasizing timely initiation of broad-spectrum antibiotics in
moderate-to-severe infections. The observed clinical improvement within 4 - 6
days and favourable satisfaction ratings further support clinicians’ confidence in
the combination as an effective empirical treatment option.

The safety findings of the present survey are also comparable with previous ob-
servational studies evaluating ceftriaxone-tazobactam combinations. Injection-
site pain was the most commonly reported adverse event, whereas diarrhoea, rash,
and headache occurred less frequently and were generally mild and self-limiting.
No serious safety concerns were identified, indicating an acceptable tolerability
profile in routine clinical practice.

Most physicians reported encountering antimicrobial resistance only occasion-
ally or rarely while using Shalbactam TZ. Although these observations were percep-
tion-based rather than microbiologically confirmed, they suggest that the combina-
tion continues to maintain satisfactory clinical effectiveness in routine practice. Sim-
ilar findings have been reported in previous studies evaluating S-lactam/fS-lactamase
inhibitor combinations, which remain important components of antimicrobial

stewardship programmes by reducing unnecessary escalation to carbapenems.
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The majority of clinicians also considered Shalbactam TZ to be economically
viable. In low-resource healthcare systems, treatment cost is an important deter-
minant of antibiotic selection. Therefore, the combination of favourable efficacy,
acceptable safety, and perceived cost-effectiveness may explain the widespread
physician preference observed in the present survey.

The survey additionally indicated that physicians frequently positioned Shal-
bactam TZ as an empirical antibiotic prior to escalation to broader-spectrum
agents such as piperacillin-tazobactam and carbapenems. This prescribing pattern
may have relevance in the context of antibiotic stewardship practices aimed at

limiting unnecessary use of higher-generation antimicrobials [23].

5. Conclusion

This multicentre HPER survey demonstrates that Shalbactam TZ is widely utilized
as an empirical first-line antibiotic by physicians in the Democratic Republic of
the Congo, particularly for community-acquired pneumonia, complicated ty-
phoid fever, and surgical prophylaxis. Physicians reported high levels of clinical
satisfaction, favourable therapeutic response, acceptable tolerability, low per-
ceived antimicrobial resistance, and good economic value. These findings support
physicians’ favourable perception of Shalbactam TZ as a broad-spectrum anti-
microbial option in routine clinical practice, particularly in resource-limited
healthcare settings where early empirical therapy remains essential. These find-
ings reflect physician-reported experience rather than independently verified clin-
ical or microbiological outcomes; further prospective clinical studies incorporat-
ing microbiological confirmation and patient-level outcomes are required to val-

idate these observations and strengthen the evidence base for its clinical use.
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