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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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.
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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.



Table 1. General Characteristics of the Study Population.

Characteristic Total patients (n) Male (%) Female (%) Age >65 (%)
Study population 3500 523 47.7 32.1
Table 2. Distribution of Pharmacological Therapy Groups.

Therapy group n %

Antibiotics 1456 41.6

NSAIDs 1162 332

Antihypertensives 882 252

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 53 <0.05
Antihypertensives 5.1 34 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. clinically relevant laboratory abnormalities are common, with

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
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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].



Hepatic biochemical alterations

exposure:

and pharmacological

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
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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
pharmacovigilance:

implications for hospital

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.



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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