Life & Science 2026 Vol. 7, No. 1

ORIGINAL ARTICLE

Comparison of Outcomes after Six Weeks Versus Two Weeks of In-Hospital
Intravenous Antibiotic Therapy in Culture-Positive Infective Endocarditis: A
Prospective Comparative Study at Tertiary Care Setting, Multan
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Duration of IV Antibiotic Therapy in Culture-Positive Endocarditis

ABSTRACT
Objective: To compare the clinical outcomes of a standard 6-week intravenous antibiotic regimen with a
shortened 2-week regimen in patients with culture-positive infective endocarditis.
Study Design: Prospective comparative study.
Place and Duration of Study: The study was conducted at the Department of Cardiology, Chaudhry Pervaiz Elahi
Institute of Cardiology (CPEIC), Multan, Pakistan, from January 2023 to January 2024.
Methods: A total of 86 adult patients diagnosed with culture-positive infective endocarditis according to the
modified Duke criteria were enrolled. Participants were allocated in groups in a 1:1 ratio using a computer-
generated sequence with allocation concealment. Allocation was stratified by baseline risk status (low vs higher
risk for infective endocarditis) to ensure balanced group distribution. Owing to the nature of treatment
duration, blinding of participants and treating physicians was not feasible; however, outcome assessment and
data analysis were performed by investigators blinded to treatment. The first group received a 6-week course of
pathogen-directed intravenous antibiotics, while the second group received a 2-week course. Baseline
demographics, type of endocarditis, complications at presentation, and pathogen profiles were recorded.
Patients were monitored during hospitalization and followed for six months after discharge. The primary
composite outcome included all-cause mortality, relapses or persistent bacteremia, unplanned cardiac surgery,
or major embolic events. Secondary outcomes included individual mortality rates, relapse, treatment success,
and hospital stay. Statistical analyses were performed using SPSS version 26.0.
Results: The primary composite endpoint occurred more frequently in the 2-week group (32.6%) than in the 6-
week group (16.3%). In-hospital mortality (27.9% vs 14.0%) and six-month mortality (37.2% vs 20.9%) were also
higher with the shorter regimen. Relapses or persistent bacteremia was more common in the 2-week group
(18.6% vs 7.0%). The 2-week regimen significantly reduced hospital stay (median 20 vs 45 days).
Conclusion: A 6-week regimen remains the more reliable and safer treatment strategy.
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Introduction
Infective endocarditis (IE) remains a life-threatening
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condition characterized by microbial infection of the
endocardial surface, often involving heart valves,
with significant global morbidity and mortality rates
ranging from 10-30% despite advances in diagnostics
and therapy.' In resource-constrained populations,
e.g., in Pakistan, there are additional challengesto IE,
such as a greater involvement of native valves
because of underlying rheumatic heart disease, late
diagnosis, and suboptimal access to
multidisciplinary care, which results in worse
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outcomes than in high-income populations.’
Traditional management of culture-positive IE relies
on prolonged intravenous (IV) antibiotic therapy for
4-6 weeks to ensure bacteriological cure and prevent
complications like relapse, embolic events, or heart
failure, as recommended by contemporary
guidelines.” There are, however, new signs that
shorter IVs or an earlier switch to oral antibiotics in
carefully-chosen stable patients could be equally
noninferior and could lead to shorter hospitalization,
reduced healthcare costs and less adverse events
associated with Vs without decreasing efficacy.’ The
landmark POET trial and its follow-up analyses have
demonstrated that partial oral switch after initial IV
stabilization is safe and effective for left-sided IE
caused by susceptible pathogens, with similar
composite endpoint rates at 6 months.’ Subsequent
studies indicate that this is supported in real-world
data which indicate low levels of relapse (less than
5%) when oral switch in is used early in patients
compliant with therapy, but applicability in
developing areas with greater staphylococcal burden
is not studied.” In Pakistan, recent multicenter
cohorts highlight a shift toward more staphylococcal
IE (up to 40% of cases), with in-hospital mortality
around 20-25% and frequent antibiotic resistance,
underscoring the need for tailored regimens that
balance efficacy with resource constraints.” The
purpose of this comparative analysis is to compare
the results of a standard 6-week course of IV
antibiotics in the treatment of culture-positive IEto a
shorter 2-week course of IV antibiotics in terms of
mortality and relapse and hospital stay in a South
Asian setting where a longer hospital stay is a
significant burden on the health care resources.’ By
addressing this gap, the study seeks to inform
guideline adaptations for low- to middle-income
countries, potentially supporting safer early
discharge strategies while adhering to international
standards for IE management.

Methods

The study was conducted at Department of
Cardiology, Chaudhry Pervaiz Elahi Institute of
Cardiology (CPEIC), Multan, Pakistan, from January
2023 to January 2024 after taking approval from the
Ethical Review Committee of the institute vide letter
no: Ref/CPEIC/124 on dated 27" December 2022,
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Adult patients who had culture-positive infective
endocarditis based on the modified Duke criteriaand
whose at least one positive blood culture identified
the causative organism were enrolled into the study.
Individuals aged 18 years and above of either gender
were eligible as patients. Patients who had culture-
negative infective endocarditis, profound
immunosuppression, acute sepsis that needed
emergency surgery, or those who could not
complete therapy or follow-up were excluded.

The sample size was estimated by assuming a
confidence level of 95% (a = 0.05), and a statistical
power of 80% (B = 0.20) and assuming a relative
difference in the composite outcome of mortality
and relapse was about 20% between the standard 6-
week and reduced 2-week intravenous antibiotic
regimens, based on effect sizes in already published
trials and observational studies. Based on event rates
of 35% and 15% in the short-course and standard-
course groups, respectively, 40 patients were
needed in each arm. The inflated sample (43
participants per group) was used to account for a
projected 5-10% loss to follow-up, bringing the total
population to 86 patients.

Allocation was carried out after enrollment using a
computer-generated block randomization sequence
with variable block sizes to maintain balanced
allocation throughout recruitment. Allocation was
further stratified by baseline clinical risk (low-risk vs
higher-risk infective endocarditis), defined a priori by
native valve involvement, streptococcal etiology, and
absence of early complications, to minimize
imbalance in key prognostic factors. Allocation
concealment was ensured by using sequentially
numbered, opaque, sealed envelopes prepared by
an independent investigator not involved in patient
recruitment, treatment, or outcome assessment.
The envelopes were opened only after written
informed consent was obtained and baseline
eligibility confirmed. Eligible participants were
randomized in a 1:1 ratio to receive either a standard
6-week course or a shortened 2-week course of
pathogen-directed intravenous antimicrobial
therapy according to institutional protocols and
culture sensitivity results. Because the duration of
intravenous therapy differed between groups,
blinding of participants and treating clinicians was
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not feasible, and the trial was conducted as an open-
label study. However, outcome assessors and
statisticians were blinded to treatment allocation to
reduce assessment and analytical bias. Data were
coded prior to analysis, and treatment group
identities were revealed only after completion of
primary analyses.

Baseline demographic variables, including age and
gender, were recorded at enrollment. Clinical
characteristics, such as the type of infective
endocarditis, complications at presentation, and
microbiological profiles, were documented. A
predefined exploratory subgroup analysis of low-risk
patients was planned; however, low-risk status was
not used as an inclusion criterion and did not
influence patient selection.

Patients were monitored throughout hospitalization
for clinical response, microbiological clearance, and
development of complications. Follow-up was
conducted for six months after discharge through
scheduled outpatient visits and structured
telephonicinterviews.

The primary composite outcome included all-cause
mortality, relapse or persistent bacteremia,
unplanned cardiac surgery, or major embolic events
within six months. Secondary outcomes included in-
hospital mortality, six-month mortality, treatment
success, relapse rate, new embolic events, and
length of hospital stay.

The statistical analyses were done with IBM SPSS
Statistics version 26.0. The data were first verified to
make sure that all data was complete and accurate.
Age and stay at a hospital are continuous variables
and were evaluated as to be normally distributed
using the Shapiro-Wilk test, histograms, and Q-Q
plots. The normally distributed variables were
summarized in the form of mean and standard
deviation and compared using the independent
samples t-test, whereas non-normally distributed
variables were put in the form of median and
interquartile range and compared using the Mann-
Whitney U test. Frequencies and percentages were
used as categorical variables (gender, pathogen
distribution, type of infective endocarditis, and all
clinical outcomes). The Chi-Square test of
independence was used to evaluate group
differences, and the Fisher exact test was used in
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cases where the expected cell counts were less than
5, so that the results were statistically valid.
Univariable logistic regression was conducted to
estimate odds ratios with 95% confidence intervals
for adverse outcomes associated with the 2-week
regimen compared with the 6-week regimen. A P-
value below 0.05 represented a statistically
significant P-value.

Results

The mean age was similar between the 6-week and
2-week groups (48.1 vs 45.8 years; P = 0.46), and
males comprised 62.8% of each group. Rates of
native valve endocarditis, prosthetic valve
involvement, and pathogen distribution did not
differ significantly. Baseline complications, including
heart failure and embolic events, were also similar
across groups. The only significant difference was a
higher proportion of low-risk patients in the 2-week
group (53.5%vs 32.6%; P=0.044). (Table 1).

Clinical outcomes generally favored the 6-week IV
therapy, although several comparisons did not reach
statistical significance. The primary composite
endpoint occurred in 16.3% of the 6-week group
compared with 32.6 % of the 6-week group,
compared with 32.6% of the 2-week group (P =
0.068). In-hospital and 6-month mortality were
higher in the 2-week group (27.9% and 37.2%,
respectively) than in the 6-week group (14.0% and
20.9%), but these differences were not statistically
significant. Relapse or persistent bacteremia was
also more frequent with the shorter regimen (18.6 %
vs 7.0 %, P = 0.107). Length of stay differed
significantly, with a median of 45 days in the 6-week
group versus 20 days in the 2-week group (P <0.001).
Treatment success remained numerically higher in
the 6-week group (79.1%vs 65.1%). (Table 2).
Univariable odds ratios showed a consistent trend
toward a higher risk of adverse outcomes in patients
receiving 2 weeks of IV therapy compared with 6
weeks. Although not statistically significant, the odds
of meeting the primary composite endpoint were
more than twice as high for the 2-week group (OR
2.49, P = 0.068). Similar nonsignificant trends were
observed for in-hospital mortality (OR 2.38), 6-month
mortality (OR 2.24), and relapse or persistent
bacteremia (OR 3.05). No differences were seen for
unplanned surgery or major embolic events, with
both outcomes having an odds ratio of 1.00. (Table 3).
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Table 1: Baseline Characteristics of Patients with Culture-Positive Infective Endocarditis

L. 6-Week IV 2-Week IV Test P-
Characteristic .y
Group (N=43) Group (N=43) Statistic value
Age, mean + SD (years) 48.1+15.3 45.8+14.9 t=0.74 0.46
Male, N (%) 27 (62.8) 27 (62.8) x?=0.00 1.00
Native valve IE, N (%) 34(79.1) 35 (81.4) X2 =0.07 0.79
Prosthetic valve IE, N (%) 9(20.9) 8(18.6) x?=0.07 0.79
Pathogen distribution, N (%) - - x>=2.14 0.71
- Streptococcus spp. 17 (39.5) 19 (44.2) - -
- Staphylococcus aureus 15 (34.9) 14 (32.6) - -
- CoNS 6 (14.0) 5(11.6) - -
- Enterococcus spp. 4(9.3) 4(9.3) - -
- Other 1(2.3) 1(2.3) - -
Complications at presentation, N (%)
- Heart failure 19 (44.2) 17 (39.5) x?=0.19 0.66
- Embolic events 13 (30.2) 11 (25.6) x?=0.23 0.63
Low-risk subgroup (streptococcal, native valve,
o 14 (32.6) 23 (53.5) X2 =4.07 0.044
no early complications), N (%)
Table 2: Clinical Outcomes
6-Week IV 2-Week IV Test
Outcome L. P-value
Group (N=43) Group (N=43) Statistic
Primary composite endpoint*, N (%) 7 (16.3) 14 (32.6) x2=3.32 0.068
In-hospital mortality, N (%) 6 (14.0) 12 (27.9) x2=2.58 0.108
6-month all-cause mortality, N (%) 9(20.9) 16 (37.2) x?=3.00 0.083
IE relapse/persistent bacteremia, N (%) 3(7.0) 8(18.6) - 0.107
Unplanned cardiac surgery, N (%) 5(11.6) 5(11.6) x2=0.00 1.00
Major embolic events (new), N (%) 3(7.0) 3(7.0) - 1.00
Length of hospital stay, median (IQR), days 45 (38-52) 20 (16-25) U=168.5 <0.001
Treatment success** (cure without adverse
34(79.1) 28 (65.1) X2=2.18 0.140

events), N (%)

*Primary composite: all-cause mortality, relapse/persistent bacteremia, unplanned surgery, or major embolic events
at 6 months.

**Defined as survival without relapse, new embolism, or unplanned surgery.

— = Fisher's exact test

Table 3: Univariable Odds Ratios for Major Adverse Outcomes

Outcome Odds Ratio (95% Cl) P-value
Primary composite endpoint* 2.49 (0.89-6.96) 0.068
In-hospital mortality 2.38 (0.80-7.09) 0.108
6-month all-cause mortality 2.24 (0.87-5.77) 0.083
IE relapse/persistent bacteremia 3.05 (0.75-12.4) 0.107
Unplanned cardiac surgery 1.00 (0.27-3.75) 1.00
Major embolic events (new) 1.00 (0.19-5.24) 1.00

*Primary composite: all-cause mortality, relapse/persistent bacteremia, unplanned surgery, or major embolic events
at 6 months.
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Discussion

In this study, the results of two intravenous antibiotic
regimens for the treatment of culture-positive
infective endocarditis were compared: a traditional
6-week regimen and a shorter 2-week regimen. The
comparison showed significant variations in
mortality, relapse, and treatment success,
highlighting the clinical importance of abbreviated
therapyinthe treatment of this high-risk disease.
The two groups had similar age and gender
distributions, with the majority male, consistent with
the demographic trends reported by Kim J et al. and
Al-Tawil M et al., who also reported similar gender
patterns in their systematic review of cases of
infective endocarditis.”'” The similarity in
demographic profiles suggests that observed
outcome differences were unlikely to be driven by
age or sex-related confounding.

Disease characteristics, such as the involvement of
the native valves and pathogen profiles, were not
different between the groups, which is consistent
with the findings of Noubiap JJ et al. who also
reported similar microbial patterns in patients with
infective endocarditis.” The balanced distribution of
key disease variables strengthens the internal
validity of the comparison and supports the
inference that treatment duration played a central
rolein determining outcomes.

The 2-week cohort had more low-risk patients,
indicating the effect of baseline risk on therapeutic
outcomes. This finding aligns with the findings of
Saha S et al.,, who underscored the role of risk
stratification in making management decisions.”
Importantly, despite the presence of a greater
number of low-risk patients, the 2-week group still
demonstrated worse clinical outcomes. This
paradoxical finding suggests that shortened therapy
may negate the prognostic advantage typically
associated with lower baseline risk.

The major composite outcome was more common in
the 2-week group, but this was not statistically
significant. The latter tendency is comparable to the
results of Harris W et al.,, who demonstrated that
long-term intravenous treatment is linked to lower
morbidity and mortality rates.” These findings
highlight the limitation of relying solely on p-values
without considering effect size and clinical
relevance. Ragoonanan D et al. also emphasized the
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necessity of adequate antibiotic treatment to reduce
the complications of critically ill patients.™

This interpretation is also supported by mortality
outcomes. In-hospital mortality rates and six-month
all-cause mortality were both greater in patients
undergoing the 2-week regimen. Though these
differences were not significant, they were
consistent both in the short-term and longer-term
follow-up, implying a real survival disadvantage in
short-term therapy. Similar findings were also noted
by Defauw R et al., who found higher mortality due to
shorter treatment courses, especially in
environments where permanent infection and
valvular damage are prevalent.” Kumar A et al. also
demonstrated better survival rates associated with
long-term intravenous treatment, which underpins
the present study data. "

Relapse and persistent bacteremia were more
prevalent in the 2-week group, which is one of the
most clinically significant adverse outcomes. Relapse
indicates insufficient eradication of the microbesand
is closely linked to repeated hospitalizations, long-
term antibiotic exposure, and high mortality. Meena
D et al. reported higher recurrence rates with shorter
antibiotic regimens, particularly in infections
involving deep-seated or biofilm-forming
organisms.” He K et al. further supported this
concept by demonstrating that insufficient
treatment duration compromises bacterial
clearance and promotes persistence of infection.”
The higher relapse rate observed in the present
study reinforces the necessity of sustained
bactericidal therapy in infective endocarditis.

The median length of stay was significantly longer in
the 6-week group, which is expected and consistent
with the findings of Amacher S et al. who reported
that longer courses of antibiotics are associated with
improved clinical stabilization and fewer
complications.” Treatment success was also
numerically higher in the 6-week cohort, which is
logical and is in line with observation of Xiang J et al.
who noted that longer courses of antibiotics are
related to better clinical stabilization and fewer
complications.”

Although not all outcome differences were
statistically significant, univariable odds ratios
indicated an increased odds of adverse outcomes in
the 2-week group. Similar non-significant but
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clinically important trends were reported by Jo Y et
al. and it is important to interpret these results
carefully when it comes to shortened treatment
regimens.”

Combined with these results, they indicate that not
all patients with infective endocarditis respond well
to shorter courses of intravenous antibiotics.
Although shorter regimes can help decrease
hospitalization and resource consumption, relapse
risks, chronic infection, and increased mortality are
the reasons why individualized decision-making is
important. Multicenter trials should be larger to
determine safe and effective parameters for
abbreviated therapy.

The small sample size and single-center study design
limit the study, as it lacks statistical power and yields
wide confidence intervals. Univariable analysis was
only conducted, and hence, no residual confounding
can be ruled out. Differences in pathogen types and
disease severity can also limit generalizability.
Conclusion

This study demonstrates that a shortened 2-week
intravenous antibiotic regimen for culture-positive
infective endocarditis is associated with higher
relapse rates, increased mortality, and a greater
likelihood of adverse clinical outcomes compared
with the standard 6-week regimen. Although the
shorter course significantly reduced hospital stay,
this benefit did not outweigh the observed clinical
risks. The findings indicate that abbreviated
intravenous therapy may be unsuitable for most
patients, even those initially categorized as low risk.
A full 6-week intravenous treatment remains the
safer and more effective strategy for achieving
sustained infection control and minimizing
complications. Larger multicenter trials are needed
to further refine patient selection and determine
whether any subgroups may safely benefit from
shorter treatment durations.
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