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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Monitoring biochemical parameters is an 

essential component of pharmacological safety and routine 
clinical practice. Abnormalities in hepatic and renal function 
observed during hospitalization may reflect pharmacological 
exposure, underlying disease processes, or their interaction. 
However, real-world data describing the frequency and 
distribution of such laboratory abnormalities in hospital settings 
remain limited.

Objective: This study aimed to evaluate the prevalence of 
biochemical abnormalities of hepatic and renal function among 
patients receiving pharmacological therapy and to assess the 
frequency of laboratory alterations associated with commonly 
prescribed drug groups.

Methods: A retrospective observational study was conducted 
using laboratory data from the Department of Clinical 
Biochemistry. The analysis included 3,500 adult patients who 
underwent biochemical testing while receiving pharmacological 
therapy between January 2023 and December 2025. The 
evaluated parameters included alanine aminotransferase, 
aspartate aminotransferase, serum creatinine, urea, sodium, 
and potassium. Patients were categorized according to the 
main pharmacological therapy received, including antibiotics, 
non-steroidal anti-inflammatory drugs, and antihypertensive 
medications. Abnormal values were defined according to 
institutional laboratory reference ranges.

Results: Among the 3,500 patients included in the analysis, 
52.3% were male and 47.7% were female, with a mean age 
of 56.8 ± 15.4 years. Antibiotics were prescribed to 41.6% 
of patients, non-steroidal anti-inflammatory drugs to 33.2%, 
and antihypertensive medications to 25.2%. Elevated alanine 
aminotransferase levels were observed in 18.9% of patients, 
while increased aspartate aminotransferase levels were detected 
in 15.4%. Hepatic enzyme abnormalities were more frequently 
observed among patients receiving antibiotics and non-
steroidal anti-inflammatory drugs, with statistically significant 
differences between therapy groups (p < 0.05). Renal function 
abnormalities were identified in 14.7% of patients for creatinine 
and 12.9% for urea, particularly among patients treated with 
non-steroidal anti-inflammatory drugs. Electrolyte disturbances 
were less frequent, with hyponatremia observed in 6.1% and 
hyperkalemia in 4.3% of cases. Overall, 27.6% of patients 
exhibited at least one clinically relevant biochemical abnormality 
during hospitalization while receiving pharmacological therapy.

Conclusions: A considerable proportion of hospitalized 
patients receiving pharmacological therapy present with 
clinically significant biochemical abnormalities affecting 

hepatic, renal, or electrolyte parameters. Although causality 
cannot be established in this retrospective design, these findings 
underscore the importance of systematic laboratory monitoring 
as part of hospital-based pharmacovigilance and patient safety 
strategies.

Key words. Clinical biochemistry, pharmacological therapy, 
hepatic function, renal function, biochemical abnormalities, 
retrospective study.
Introduction.

Monitoring biochemical parameters plays a central role 
in ensuring the safety and effectiveness of pharmacological 
therapy in routine clinical practice. Laboratory indicators of 
hepatic and renal function are widely used to detect early signs 
of drug-related toxicity, guide therapeutic decisions, and prevent 
potentially serious adverse outcomes. In hospital settings, 
clinical biochemistry serves as a critical interface between 
pharmacological treatment and patient safety, particularly 
among patients receiving commonly prescribed medications for 
acute and chronic conditions [1,2].

A substantial body of evidence has demonstrated that various 
drug classes are associated with alterations in liver and kidney 
function. Antibiotics and non-steroidal anti-inflammatory 
drugs are among the most frequently implicated agents 
in drug-induced liver injury and renal impairment, while 
antihypertensive medications may contribute to changes in 
renal function and electrolyte balance, especially in vulnerable 
patient populations [3-5]. Despite this knowledge, most existing 
studies are based on selected populations, clinical trials, or 
spontaneous reporting systems, which may not accurately 
reflect routine clinical practice. Moreover, variability in study 
design, patient characteristics, and outcome definitions limits 
the generalizability of available findings [6].

In recent years, increasing attention has been directed toward 
the use of real-world data to better understand the safety profile 
of pharmacological therapies. Retrospective analyses based on 
routinely collected laboratory data provide valuable insights into 
actual prescribing practices and their biochemical consequences 
in everyday clinical settings [7-10]. However, comprehensive 
real-world studies examining concurrent changes in hepatic, 
renal, and electrolyte parameters across multiple drug classes 
remain relatively scarce, particularly in hospital-based 
populations.

Therefore, the aim of this study was to evaluate changes in 
biochemical parameters of hepatic and renal function among 
patients receiving pharmacological therapy in a general hospital 
setting. By analyzing routinely collected laboratory data over 
a three-year period, this study seeks to quantify the frequency 
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of clinically relevant biochemical alterations associated 
with commonly prescribed drug groups and to highlight the 
importance of laboratory monitoring in pharmacovigilance and 
patient safety.
Materials and Methods.

Study Design and Setting: This study was designed as a 
retrospective observational analysis based on routinely collected 
laboratory and clinical data. The study was conducted at the 
Department of Clinical Biochemistry of the General Hospital in 
Ferizaj, reflecting clinical practice in a secondary care hospital 
setting.

Study Period and Population: The study included data 
collected over a three-year period, from January 2023 to 
December 2025. A total of 3,500 adult patients were included 
in the analysis. Eligible patients had undergone biochemical 
testing of hepatic and/or renal function during hospitalization 
while receiving pharmacological therapy within the study 
period.

Only laboratory values obtained during active pharmacological 
treatment were included in the analysis. Due to the retrospective 
structure of the dataset, systematic pre-treatment baseline 
laboratory values were not consistently available for all 
patients. Therefore, the present study evaluates the prevalence 
of biochemical abnormalities observed during pharmacological 
exposure rather than quantified intra-individual changes over 
time.
Inclusion and Exclusion Criteria:

Patients aged 18 years or older with at least one documented 
biochemical assessment of liver or kidney function during 
hospitalization were included. Patients with incomplete 
laboratory data were excluded.

To minimize the influence of pre-existing severe organ 
dysfunction, patients with documented chronic liver disease, 
chronic kidney disease, active oncological conditions, or those 
receiving cytotoxic therapy were not included in the analysis.
Biochemical Parameters and Definitions:

The analyzed biochemical parameters were selected as 
indicators of hepatic and renal function and electrolyte balance. 
Hepatic function was assessed using alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST) levels. Renal 
function was evaluated using serum creatinine and urea 
concentrations. Electrolyte status was assessed by measuring 
serum sodium and potassium levels. Abnormal laboratory values 
were defined according to the institutional reference ranges of 
the clinical biochemistry laboratory of the General Hospital in 
Ferizaj, as follows:

– ALT elevation: > 40 U/L
– AST elevation: > 40 U/L
– Elevated serum creatinine: > 1.3 mg/dL in men and > 1.1 

mg/dL in women
– Elevated urea: > 50 mg/dL
– Hyponatremia: < 135 mmol/L
– Hyperkalemia: > 5.0 mmol/L
All laboratory analyses were performed using standardized 

automated analyzers in accordance with internal quality control 
and calibration procedures of the laboratory.

Pharmacological Therapy Classification:
Patients were categorized according to the main 

pharmacological therapy documented in their medical records 
at the time of laboratory testing. The analyzed drug groups 
included antibiotics, non-steroidal anti-inflammatory drugs 
(NSAIDs), and antihypertensive medications.

When multiple medications were prescribed, classification 
was based on the primary therapy considered most relevant to 
the clinical indication for hospitalization.

Given the retrospective design and the frequent presence of 
concomitant medications in hospitalized patients, the potential 
influence of polypharmacy on biochemical findings is acknowledged 
and addressed in the Discussion and Limitations sections.

For comparative analyses, the antihypertensive group was used 
as the reference category, as these medications are commonly 
prescribed for chronic cardiovascular conditions and are less 
frequently associated with acute hepatocellular or nephrotoxic 
effects compared with antibiotics and NSAIDs.
Data Collection and Management:

Laboratory and clinical data were extracted from existing 
hospital electronic records and anonymized prior to analysis. 
No personal identifiers were collected. Data completeness and 
internal consistency were reviewed before inclusion in the final 
analytical dataset.
Statistical Analysis:

Descriptive statistical methods were used to summarize patient 
characteristics, pharmacological exposure, and biochemical 
parameters. Continuous variables were expressed as mean values 
with standard deviations (SD), while categorical variables were 
presented as frequencies and percentages.

Comparisons of categorical variables between pharmacological 
therapy groups were performed using the chi-square test. For 
continuous variables, one-way analysis of variance (ANOVA) 
was applied where appropriate.

Binary logistic regression analysis was conducted to evaluate 
the association between pharmacological therapy group and the 
presence of biochemical abnormalities. The models were adjusted 
for age and sex as potential confounders. Results are presented as 
odds ratios (ORs) with 95% confidence intervals (CIs).

A two-sided p-value of less than 0.05 was considered 
statistically significant.

All statistical analyses were performed using SPSS software 
(IBM Corp., Armonk, NY, USA), version XX.
Ethical Considerations:

The study was conducted in accordance with institutional 
ethical standards and the principles of the Declaration of 
Helsinki. The use of anonymized retrospective data was 
approved by the Hospital Ethics Council of the General 
Hospital in Ferizaj. Due to the retrospective nature of the study 
and the use of anonymized laboratory data, informed consent 
was waived.
Results.

The main demographic characteristics, pharmacological 
exposure, and biochemical alterations observed in the study 
population are summarized in Tables 1-10.



47

Table 1. General Characteristics of the Study Population.
Characteristic Total patients (n) Male (%) Female (%) Age ≥65 (%)
Study population 3500 52.3 47.7 32.1

Table 2. Distribution of Pharmacological Therapy Groups.
Therapy group n %
Antibiotics 1456 41.6
NSAIDs 1162 33.2
Antihypertensives 882 25.2

Table 3. Overall Biochemical Alterations.
Outcome n %
Any biochemical alteration 966 27.6
No alteration 2534 72.4

Table 4. Hepatic Enzyme Alterations.
Parameter Elevated n (%) Normal n (%)
ALT 662 (18.9) 2838 (81.1)
AST 539 (15.4) 2961 (84.6)

Table 5. Renal Function Alterations.
Parameter Elevated n (%) Normal n (%)
Creatinine 515 (14.7) 2985 (85.3)
Urea 452 (12.9) 3048 (87.1)

Table 6. Electrolyte Abnormalities.
Electrolyte disorder n %
Hyponatremia 214 6.1
Hyperkalemia 151 4.3

Table 7. Hepatic Alterations by Therapy Group.
Therapy group ALT elevated (%) AST elevated (%) p-value
Antibiotics 22.5 17.9 <0.05
NSAIDs 21.2 17.6 <0.05
Antihypertensives 10.0 8.4 Reference

Table 8. Renal Alterations by Therapy Group.
Therapy group Creatinine elevated (%) Urea elevated (%) p-value
Antibiotics 13.2 11.9 <0.05
NSAIDs 18.4 17.0 <0.01
Antihypertensives 12.4 9.1 Reference

Table 9. Electrolyte Disorders by Therapy Group.
Therapy group Hyponatremia (%) Hyperkalemia (%) p-value
Antibiotics 6.3 4.1 NS
NSAIDs 6.7 5.3 <0.05
Antihypertensives 5.1 3.4 Reference

Table 10. Year-wise Distribution of Biochemical Alterations (2023–2025).
Year Patients (n) Any alteration (%) ALT elevated (%) Creatinine elevated (%)
2023 1120 25.4 17.0 13.2
2024 1185 27.6 19.0 14.7
2025 1195 29.6 20.7 16.1

Discussion.
This three-year retrospective study conducted at the 

Department of Clinical Biochemistry of the General Hospital 
in Ferizaj provides real-world evidence on biochemical 
alterations observed among hospitalized patients receiving 
routine pharmacological therapy. The findings demonstrate that 

clinically relevant laboratory abnormalities are common, with 
more than one quarter of patients (27.6%) exhibiting at least one 
alteration in hepatic, renal, or electrolyte parameters during the 
study period. These results highlight the critical role of laboratory 
monitoring as an integral component of pharmacovigilance and 
patient safety in everyday clinical practice [1,11].
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Hepatic biochemical alterations and pharmacological 
exposure:

Elevations in hepatic enzymes were frequently observed, with 
increased ALT and AST levels detected in 18.9% and 15.4% of 
patients, respectively. Hepatic alterations were more prevalent 
among patients receiving antibiotics and NSAIDs compared to 
those treated with antihypertensive medications.

It should be emphasized that, due to the absence of 
systematically recorded pre-treatment baseline laboratory 
values, the present study cannot determine whether these 
abnormalities developed de novo during therapy or were pre-
existing at the time of hospitalization.

This pattern is consistent with existing literature identifying 
antibiotics and NSAIDs as leading contributors to drug-induced 
liver injury (DILI) in both hospital and outpatient settings [1-
3]. However, in hospitalized populations, hepatic enzyme 
elevations may also reflect the underlying clinical condition, 
including systemic infection, inflammatory states, or metabolic 
stress, rather than direct pharmacological toxicity alone.

The mechanisms described in the literature underlying hepatic 
injury associated with these drug classes include idiosyncratic 
immune-mediated reactions, mitochondrial dysfunction, 
and direct hepatocellular toxicity. Importantly, even mild 
or asymptomatic elevations in liver enzymes may precede 
clinically significant liver injury, underscoring the importance 
of biochemical surveillance, particularly in patients exposed to 
potentially hepatotoxic agents or polypharmacy [2,3].
Renal function alterations and nephrotoxic risk:

Renal biochemical abnormalities were also prominent, with 
elevated creatinine and urea levels observed in 14.7% and 
12.9% of patients, respectively. The highest frequency of 
renal alterations was noted among patients receiving NSAIDs, 
followed by those treated with antihypertensive medications.

These findings align with established evidence linking 
NSAID use to impaired renal perfusion and acute kidney injury, 
especially in older patients and those with comorbid conditions 
[4,5]. Nevertheless, in the context of hospitalization, renal 
function abnormalities may also be influenced by hemodynamic 
instability, dehydration, infection-related acute kidney injury, or 
pre-existing but undocumented renal impairment.

Renal function changes observed in patients receiving 
antihypertensive therapy may reflect both drug-related 
effects such as alterations associated with renin–angiotensin–
aldosterone system blockade and the underlying cardiovascular 
disease burden common in hypertensive populations [6].

Accordingly, the associations observed in this study should 
be interpreted as clinical correlations rather than definitive 
evidence of drug-induced nephrotoxicity.

From a clinical standpoint, these data reinforce the necessity 
of careful renal monitoring during pharmacological therapy, 
particularly in hospitalized patients at increased risk of renal 
dysfunction.
Electrolyte disturbances and clinical relevance:

Electrolyte abnormalities were less frequent than hepatic or 
renal alterations, with hyponatremia and hyperkalemia observed 
in 6.1% and 4.3% of patients, respectively. Despite their lower 

prevalence, electrolyte disturbances remain clinically significant 
due to their association with cardiovascular, neurological, and 
metabolic complications.

In the present study, NSAID exposure showed a statistically 
significant association with electrolyte disorders, while 
antihypertensive therapy also demonstrated relevant, though less 
pronounced, effects. These findings are consistent with previous 
reports indicating that both NSAIDs and antihypertensive 
agents can influence electrolyte homeostasis through renal and 
hormonal mechanisms [7,8].

Given the retrospective design and the lack of detailed clinical 
data regarding volume status, infection severity, or concomitant 
medications, causality cannot be established.

Systematic electrolyte monitoring therefore represents an 
essential component of safe pharmacological management, 
particularly in patients receiving long-term or combination 
therapies.
Temporal trends and implications for hospital 
pharmacovigilance:

A gradual increase in the proportion of patients with 
biochemical alterations was observed over the three-year 
period, rising from 25.4% in 2023 to 29.6% in 2025. Although 
causal inferences cannot be drawn from this retrospective 
design, this trend may reflect changes in prescribing patterns, 
increasing patient complexity, aging of the hospital population, 
or improved detection through more frequent laboratory testing.

Similar observations have been reported in studies utilizing 
real-world laboratory data, emphasizing the growing importance 
of hospital-based biochemical datasets for drug safety 
surveillance [9-11]. These findings support the implementation 
of structured laboratory-based pharmacovigilance systems, 
including alert thresholds and interdisciplinary collaboration 
between clinicians and clinical biochemistry services.
Strengths, limitations, and future perspectives.

The main strengths of this study include its large sample size 
and comprehensive evaluation of multiple biochemical domains 
over a three-year period.

However, several limitations should be acknowledged. First, 
the retrospective design precludes causal inference and limits 
control over potential confounders, including polypharmacy 
and unmeasured clinical variables.

Second, systematic baseline laboratory values prior to 
pharmacological exposure were not available for all patients, 
limiting the ability to quantify intra-individual changes or 
confirm new-onset abnormalities.

Third, detailed information regarding primary diagnoses (e.g., 
sepsis or acute infection), hemodynamic status, and the severity 
of underlying disease was not consistently available, and 
these factors may have contributed to the observed laboratory 
abnormalities.

Biochemical abnormalities were evaluated without formal 
causality assessment or correlation with clinical outcomes.

Future prospective studies incorporating baseline laboratory 
values, detailed clinical covariates, multivariable modelling, 
and standardized adverse event classification may provide 
deeper insight into the relationship between pharmacological 
exposure and organ function abnormalities.
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Nonetheless, the present findings offer clinically relevant 
information regarding the frequency of biochemical 
abnormalities observed in hospitalized patients receiving 
pharmacological therapy and reinforce the importance of 
routine laboratory monitoring as part of hospital-based 
pharmacovigilance.
Limitations.

This study has several limitations. Its retrospective design 
limits causal inference and relies on the accuracy and 
completeness of medical records. Polypharmacy, drug–drug 
interactions, and baseline biochemical values could not be 
fully controlled. In addition, biochemical alterations were not 
systematically correlated with clinical outcomes or formally 
assessed for causality. These limitations should be considered 
when interpreting the findings.
Conclusion.

This three-year retrospective analysis demonstrates that 
clinically relevant biochemical alterations affecting hepatic, 
renal, and electrolyte parameters are common during routine 
pharmacological therapy in a hospital setting. Antibiotics and 
NSAIDs were associated with a higher frequency of hepatic and 
renal abnormalities, while electrolyte disturbances occurred less 
frequently but remained clinically important. These findings 
highlight the value of systematic laboratory monitoring as a key 
component of pharmacovigilance and patient safety, supporting 
the integration of real-world clinical biochemistry data into 
routine therapeutic decision-making and risk mitigation 
strategies.
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