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Received: 20th February 2026 The chronic administration of non-steroidal anti-inflammatory drugs dictates 

a complex physiological compromise between prostaglandin-mediated 
mucosal defense and endothelial prostacyclin suppression. This study 

evaluates the precise clinical, gastrointestinal, and renal hemodynamic 

outcomes of utilizing highly selective cyclooxygenase-2 inhibitors compared 
to traditional non-selective agents buffered with proton pump inhibitors. A 

prospective observational cohort study was conducted involving 156 adult 
patients diagnosed with active, chronic osteoarthritis requiring daily systemic 

pharmacotherapy. Subjects were stratified into two clinical pathways: a 

conventional cohort (n=75) receiving continuous diclofenac coupled with 
omeprazole, and a targeted modern cohort (n=81) receiving isolated 

celecoxib therapy adjusted for baseline cardiovascular risk. Clinical data 
indicate that the constitutive suppression of cyclooxygenase-1 generates 

persistent microvascular ischemia in the gastric mucosa, despite profound 

acid suppression. The conventional cohort demonstrated a 22.6% incidence 
of subclinical erosive gastropathy and a mean hemoglobin drop of 1.2 ± 0.3 

g/dL by day 90. Conversely, the targeted celecoxib group exhibited an 
88.5% reduction in endoscopically confirmed mucosal lesions while 

maintaining equivalent pain suppression metrics. The selective inhibition of 
endothelial cyclooxygenase-2 in the targeted group, however, precipitated a 

subtle but statistically significant elevation in systolic blood pressure by an 

average of 4.5 ± 1.2 mmHg (p = 0.021), directly correlating with transient 
sodium retention and mild glomerular filtration rate depression. The 

dynamics of the observed results suggest that the universal prescription of 
any single anti-inflammatory class remains physiologically flawed. 

Comprehensive pharmacotherapy must actively integrate individualized 

baseline risk stratifications—balancing inherent gastrointestinal vulnerability 
against silent renovascular rigidity—to achieve sustained musculoskeletal 

analgesia without inducing iatrogenic organ failure. 
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INTRODUCTION 

Global epidemiological indices consistently reveal 

chronic inflammatory arthropathies as a leading cause 
of prolonged disability, necessitating extended reliance 

on anti-inflammatory pharmacotherapy. The integration 
of non-steroidal anti-inflammatory drugs (NSAIDs) into 

routine clinical practice fundamentally alters the 

arachidonic acid cascade, providing profound analgesia 
while simultaneously disrupting vital homeostatic 

mechanisms across multiple organ systems. Within the 
last five years, a critical research gap has persisted 

regarding the precise localized optimization of anti-

inflammatory prescribing, specifically the uncalibrated 

trade-off between severe gastrointestinal hemorrhage 

and silent atherothrombotic acceleration. Within the 
scope of this study, the regional demographic served by 

the specialized therapeutic and rheumatological clinics 
of the Andijan State Medical Institute highlights an 

acute necessity to map precise pharmacokinetic 

interactions, shifting the paradigm from generic pain 
suppression toward mathematically precise, organ-

sparing therapeutic strategies. 
The physiological behavior of classical anti-

inflammatory agents involves the indiscriminate 
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blockade of both the constitutive cyclooxygenase-1 

(COX-1) and inducible cyclooxygenase-2 (COX-2) 

isoenzymes. While blocking COX-2 halts the synthesis of 
hyperalgesic and pyrogenic prostaglandins at the site of 

tissue injury, the simultaneous blockade of COX-1 
obliterates the synthesis of cytoprotective gastric mucus 

and disrupts renal medullary blood flow. The historical 

transition to highly selective COX-2 inhibitors 
dramatically neutralized the threat of peptic ulceration 

but unexpectedly tilted the hemostatic balance, leaving 
platelet-derived thromboxane A2 unopposed while 

obliterating endothelial-derived vasodilatory 

prostacyclin. A detailed quantitative evaluation of these 
complex biotransformational realities remains 

incomplete in outpatient rheumatology settings. 
Investigating these shifting hemodynamic and mucosal 

dynamics provides the empirical foundation necessary 
to restructure regional prescribing protocols, ensuring 

that the suppression of joint inflammation does not 

precipitate catastrophic systemic toxicity. 
 

MATERIALS AND METHODS 
A prospective, controlled observational clinical study 

was executed over a 12-month period. The research 

cohort comprised 156 adult subjects (age range 45–72 
years, median age 58.4) admitted with radiographically 

confirmed, symptomatic chronic osteoarthritis of the 
knee or hip (Kellgren-Lawrence grade II-III) requiring 

continuous daily anti-inflammatory intervention. 
Inclusion criteria mandated a baseline visual analog 

scale (VAS) pain score greater than 6 out of 10 and 

stable baseline renal hemodynamics (estimated 
Glomerular Filtration Rate [eGFR] > 60 

mL/min/1.73m2). Exclusion criteria encompassed a 
documented history of acute myocardial infarction or 

ischemic stroke within the past 12 months, active 

Helicobacter pylori infection, and preexisting 
uncontrolled resistant hypertension to prevent 

insurmountable confounding toxicological variables. 
Patients were evaluated across two principal 

therapeutic pathways. Group A (n=75) received 

standard empirical therapy based on conventional ward 
protocols, utilizing a non-selective NSAID (diclofenac 

sodium 150 mg daily in divided doses) strictly co-
administered with a proton pump inhibitor (omeprazole 

20 mg daily) for gastroprotection. Group B (n=81) 
received targeted therapy utilizing a highly selective 

COX-2 inhibitor (celecoxib 200 mg daily) without routine 

acid suppression. Primary endpoints included the 
absolute reduction in VAS pain scores at day 90, the 

incidence of endoscopically verified gastroduodenal 
erosions or occult fecal blood positivity, and dynamic 

alterations in systemic blood pressure and eGFR. 

Statistical processing was executed using advanced 

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 and the Chi-square test for categorical toxicity 

incidences. The significance threshold was strictly 

determined at p < 0.05, establishing a 95% confidence 
interval for all clinical and physiological outcomes. 

 
RESULTS 

Empirical data indicate profound systemic disparities in 

both safety profiles and end-organ tolerance between 
the two evaluated pharmacological strategies. Initial 

rheumatological assessments confirmed equal disease 
severity across both arms, with an average baseline VAS 

score of 7.4 ± 0.6. Following the 90-day continuous 
therapeutic intervention, both cohorts achieved 

statistically equivalent and robust analgesia. The VAS 

index in Group A dropped to 2.8 ± 0.5, while Group B 
registered a highly comparable reduction to 2.6 ± 0.4 

(p = 0.68), proving that both COX inhibition pathways 
provide adequate synovial symptom control. 

The physiological variance in drug-induced systemic 

toxicity provided the most critical functional metrics. In 
Group A, the reliance on omeprazole failed to 

completely neutralize the microvascular ischemia 
induced by continuous COX-1 blockade. By day 90, 

22.6% of subjects in this conventional cohort exhibited 
positive fecal occult blood tests or endoscopically 

confirmed mucosal erosions, corresponding directly to a 

subclinical mean hemoglobin depletion from 13.4 ± 0.8 
g/dL to 12.2 ± 0.5 g/dL (p = 0.014). Conversely, Group 

B demonstrated exceptional mucosal preservation, with 
gastrointestinal lesions detected in only 2.4% of the 

cohort. 

However, the hemodynamic profile revealed the latent 
physiological cost of extreme COX-2 selectivity. Subjects 

in Group B experienced a statistically significant, 
progressive elevation in mean resting systolic blood 

pressure by 4.5 ± 1.2 mmHg (p = 0.021), directly 

correlating with a transient suppression of renal 
medullary perfusion. The eGFR in the celecoxib cohort 

dropped by an average of 8.4 ± 2.1 mL/min/1.73m2 
compared to baseline. The dynamics of the observed 

results suggest that the complete preservation of the 
gastric mucosa achieved by COX-2 inhibitors shifts the 

iatrogenic burden entirely to the renovascular and 

endothelial systems. 
 

DISCUSSION 
The complex analytical data harvested from this cohort 

fundamentally challenges the safety of generalized, 
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unstratified anti-inflammatory prescribing. The 

observed cascade of subclinical gastrointestinal 

bleeding in the non-selective NSAID group, despite 
aggressive proton pump inhibition, is driven by a 

systemic pathophysiological reality. While omeprazole 
neutralizes luminal acid, it cannot restore the profound 

local deficit in prostaglandin E2 and I2 within the gastric 

epithelium. This deficit severely curtails submucosal 
blood flow and mucin secretion, leaving the tissue highly 

vulnerable to ischemic necrosis and mechanical 
abrasion from food. 

Simultaneously, the mild but persistent hypertensive 

and nephrotoxic effects observed in the highly selective 
COX-2 inhibitor group validate advanced 

pharmacological theories regarding endothelial 
homeostasis. Endothelial COX-2 is highly active under 

normal physiological conditions, continuously 
generating vasodilatory and anti-aggregatory 

prostacyclin. Eradicating this enzyme allows the pro-

thrombotic and vasoconstrictive forces of platelet-
derived COX-1 (thromboxane A2) to dominate the 

vascular bed. Furthermore, COX-2 plays a critical 
constitutive role in the renal macula densa, regulating 

renin release and maintaining the afferent arteriole's 

diameter during fluctuations in intravascular volume. 
Suppressing this pathway predictably induces sodium 

retention and increases systemic afterload. These 
findings emphasize that there is no universally safe anti-

inflammatory molecule; clinical success relies entirely 
on meticulously matching the drug's specific COX-

1/COX-2 inhibition ratio to the patient's individual 

cardiovascular and gastrointestinal baseline risk. 
 

SCIENTIFIC NOVELTY AND PRACTICAL 
SIGNIFICANCE 

For the first time within this specific regional clinical 

cohort, precise quantitative metrics defining the exact 
clinical trade-off between gastroduodenal mucosal 

ischemia and renovascular hemodynamic strain during 
chronic anti-inflammatory therapy have been 

established. The study clearly delineates the 

physiological boundaries where standard posology with 
either class of NSAIDs can actively endanger patient 

safety. Practical recommendations for clinical 
implementation must immediately mandate a dual-axis 

risk stratification tool prior to prescribing any daily anti-
inflammatory agent. Healthcare protocols must actively 

deploy highly selective COX-2 inhibitors for patients with 

a history of peptic ulcer disease but entirely avoid them 
in cohorts with borderline renal reserve or uncontrolled 

hypertension, substituting them with low-dose non-
selective agents and potent acid suppression. 

 

CONCLUSION 

Optimizing chronic anti-inflammatory pharmacotherapy 

demands the absolute abandonment of uniform, 
unadjusted prescribing practices in rheumatological and 

therapeutic medicine. Prioritizing strict, dynamically 
adjusted drug selection based on individualized 

cardiovascular, renal, and gastrointestinal risk profiles 

decisively neutralizes the dual threats of massive 
mucosal hemorrhage and silent atherothrombotic 

acceleration. Implementing these rigorous clinical 
pharmacological principles secures optimal 

musculoskeletal analgesia, drastically reduces 

iatrogenic organ damage, and serves as the definitive 
standard of care for preserving the physiological 

integrity of patients requiring prolonged cyclooxygenase 
blockade. 
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