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elderly.

The physiological senescence of the renal and hepatic systems in advanced
age fundamentally alters the systemic disposition of antiviral agents,
precipitating a narrow therapeutic index that borders on toxicity. This study
evaluates the precise pharmacokinetic parameters and clinical outcomes of
utilizing predominantly renally excreted antivirals in a vulnerable geriatric
demographic. A prospective observational cohort study was conducted
involving 134 elderly patients (ages 65—-89) diagnosed with viral infections
necessitating systemic therapy, predominantly Herpes zoster reactivation
and severe Influenza A. Subjects were stratified based on their baseline renal
hemodynamics and the dosing strategy applied: an unadjusted empirical
dosing group (n=62) and a dynamically adjusted, targeted dosing group
(n=72). Clinical data indicate a profound risk of iatrogenic complications
when standard adult reference ranges are applied to this demographic. The
unadjusted cohort demonstrated a 28.4% incidence of transient acute
kidney injury and subclinical neurotoxicity, directly correlating with the
accumulation of hydrophilic drug metabolites. The targeted group, utilizing
precise dose reductions corresponding to calculated glomerular filtration
rates, exhibited an 82.5% reduction in these adverse events while
maintaining identical viral eradication timelines. The dynamics of the
observed results suggest that the chronological age of the patient is a
critical, independent variable in antiviral pharmacotherapy. Comprehensive
therapeutic protocols must integrate individual host variables, specifically
the age-related decline in tubular secretion and glomerular filtration, to
optimize viral suppression and prevent severe dose-dependent toxicity in the
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INTRODUCTION

Global epidemiological indices consistently reveal an
exponential increase in viral morbidity and mortality
among the geriatric population, driven primarily by
immunosenescence. The integration of systemic
antiviral pharmacotherapy within this demographic
presents immense clinical challenges dictated by highly
variable and progressively deteriorating physiological
parameters. Within the last five years, a significant
research gap has persisted regarding the optimization
of antiviral regimens—specifically acyclovir,
valacyclovir, and oseltamivir—for patients experiencing
natural, age-associated physiological decline in renal
clearance pathways. The regional demographic served
by the therapeutic clinics of the Andijan State Medical
Institute highlights an acute necessity to map precise
pharmacokinetic deviations to prevent iatrogenic

complications during the management of acute viral
syndromes.

Antiviral agents are predominantly hydrophilic and rely
heavily on intact renal hemodynamics for efficient
systemic elimination. The gradual nephron loss inherent
to the aging process, combined with a physiological
reduction in renal plasma flow, drastically prolongs the
biological half-life of these medications. When standard
adult doses are administered to elderly individuals
without accounting for the hidden decline in functional
renal mass, the resulting supratherapeutic peak plasma
concentrations frequently cross the blood-brain barrier,
inducing acute neurotoxicity, or precipitate within the
renal tubules, causing acute kidney injury. A detailed
quantitative evaluation of these biotransformational
realities provides the empirical foundation necessary to
restructure local clinical guidelines and mitigate the risks
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associated with antiviral administration in extreme age
groups.

MATERIALS AND METHODS

A prospective, controlled observational study was
executed over a 14-month period. The research cohort
comprised 134 geriatric subjects (age range 65-89
years, median age 73.6) admitted with viral pathologies
requiring systemic antiviral intervention, predominantly
disseminated Herpes zoster and complicated Influenza
A. Inclusion criteria mandated the initiation of a renally
excreted antiviral agent (specifically intravenous
acyclovir or oral valacyclovir/oseltamivir) for a minimum
of 5 days. Exclusion criteria encompassed preexisting
end-stage renal disease (CKD Stage 5) requiring
dialysis, acute hepatic failure, and the concomitant
administration of known highly nephrotoxic agents
(e.g., aminoglycosides) to prevent confounding
variables in the baseline pharmacokinetic assessments.
Patients were evaluated across two principal
therapeutic pathways. Group A (n=62) received
standard, unadjusted empirical therapy based on
conventional ward protocols. Group B (n=72) received
targeted therapy governed by strict pharmacokinetic
principles, including immediate estimation of the
Glomerular Filtration Rate (eGFR) utilizing the CKD-EPI
formula prior to the first dose, with subsequent dynamic
dose titration. Primary endpoints included the
normalization of inflammatory and viral markers, the
preservation of baseline creatinine clearance, and the
incidence of documented neurotoxic or nephrotoxic
events. Statistical processing was executed using
specialized biostatistical software. Continuous variables
were expressed as M £ m (Mean + standard error of
the mean). Intergroup variance analysis utilized the
independent samples Student's t-test for parametric
data. The significance threshold was strictly determined
at p < 0.05, establishing a 95% confidence interval for
all outcomes.

RESULTS

Empirical data indicate profound systemic disparities
between the evaluated cohorts regarding both drug
tolerance and elimination kinetics. Baseline renal
assessments revealed that 68.6% of the total enrolled
population harbored subclinical, age-related stage 2 or
stage 3a chronic kidney disease (mean baseline eGFR
542 + 6.8 mlL/min/1.73m2), which was not
immediately apparent from isolated serum creatinine
values due to the physiological loss of muscle mass in
the elderly.

In Group A, the administration of standardized antiviral
doses resulted in severe pharmacokinetic accumulation.
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By day 4 of therapy, 28.4% of subjects in this empirical
arm exhibited signs of acute drug-induced toxicity,
characterized by a sudden elevation in serum creatinine
(an average increase of 42.1 + 5.5 micromol/L from
baseline) or the onset of neurological symptoms,
including lethargy, confusion, and myoclonus. The
prolonged elimination half-life of acyclovir in this
unadjusted cohort directly correlated with these
adverse events (Pearson correlation r = 0.74, p =
0.002).

Conversely, Group B demonstrated exceptional
tolerability and safety profiles. By actively modulating
the dose frequency and absolute milligram dosage
based on the initial eGFR calculation, the incidence of
renal and neurological toxicity was drastically reduced
to 4.1% (p < 0.001). Furthermore, the targeted dose
reductions in Group B did not compromise therapeutic
efficacy; both cohorts achieved complete clinical viral
suppression and vesicular crusting (in herpes zoster
cases) within statistically identical timeframes (7.2 £ 0.9
days in Group A vs. 7.5 £ 0.8 days in Group B, p =
0.41). The dynamics of the observed results suggest
that the standard concentration-time curve is severely
distorted in the aging body, turning conventional
therapeutic doses into toxic burdens.

DISCUSSION

The complex analytical data harvested from this cohort
fundamentally challenges the utility of fixed-dose
antiviral regimens in geriatric practice. The observed
cascade of adverse events in the unadjusted group is
driven by a systemic pathophysiological reality: aging
kidneys exhibit a marked decrease in both glomerular
filtration and active tubular secretion via organic anion
transporters (OATs). Because drugs like acyclovir and
valacyclovir are cleared almost entirely by the kidneys,
this functional decline directly elevates their systemic
bioavailability to dangerous levels.

The intratubular crystallization of acyclovir, a primary
mechanism of acute kidney injury, is exponentially
exacerbated in the elderly due to their naturally reduced
total body water and lower intravascular volume.
Furthermore, the accumulation of the neurotoxic
metabolite of acyclovir (9-
carboxymethoxymethylguanine) easily penetrates the
aging blood-brain barrier, which already possesses
increased permeability. These findings validate recent
international  pharmacokinetic models regarding
geriatric pharmacology, emphasizing that therapeutic
success is defined not merely by viral eradication, but
by the preservation of baseline organ function during
the treatment course.
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SCIENTIFIC
SIGNIFICANCE
For the first time within this specific regional
demographic, precise quantitative metrics defining the
intersection of antiviral pharmacokinetics and geriatric
renal decline have been established. The study clearly
delineates the physiological boundaries where standard
posology fails and induces iatrogenic harm. Practical
recommendations for clinical implementation must
immediately mandate eGFR calculations prior to
prescribing any renally cleared systemic antiviral in
patients over 65 years. Healthcare protocols must pivot
from static dosing to dynamic therapeutic adjustments
to safely manage severe viral infections in the aging
population.

NOVELTY AND PRACTICAL

CONCLUSION

Optimizing antiviral pharmacotherapy in the elderly
requires the absolute abandonment of uniform
prescribing practices. The stark physiological reality of
age-related renal attenuation mandates strict,
dynamically adjusted dosing regimens based on real-
time clearance estimates. Prioritizing individualized
pharmacokinetic profiling will fundamentally secure
patient safety, drastically reduce iatrogenic
nephrotoxicity and neurotoxicity, and ensure high-level
therapeutic efficacy in specialized geriatric care.
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