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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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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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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-
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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 and Objectives: Patients with cancer are
at high risk of hemostatic disorders due to tumor-related
mechanisms, antineoplastic therapy, and surgical interventions.
Critical laboratory values (CVs) represent life-threatening
conditions requiring immediate clinical response and are
essential indicators of laboratory quality and patient safety.
Objective: To analyze the frequency, structure, and distribution
of critical values of hemostasis parameters (APTT and
fibrinogen) in the clinical diagnostic laboratory of an oncology
center.

Materials and Methods: A retrospective study of the
electronic CV registry was conducted for the period January—
December 2025. Critical thresholds were defined according to
SOPs and international recommendations. Data were analyzed
by month, clinical ward, and type of hemostatic disorder.
Comparative statistical analysis using the x? test was performed.
During the study period, a total of 48,326 coagulation tests
were performed, including 27,418 APTT assays and 20,908
fibrinogen measurements. The overall frequency of critical
values was 27.5 per 1,000 coagulation tests.

Results: A total of 1,328 CVs were registered. The most
frequent abnormalities were hypofibrinogenemia (<1.5 g/L)
(60%), prolonged APTT (>78 s) (23%), and absent clot formation
by APTT (10%). The distribution of CVs differed significantly
across clinical departments (¥*(13) =726.51, p <0.001), with the
highest burden observed in the hematobiochemistry department,
ICU, and hematology wards. Extreme hypocoagulatory states
(absence of clot formation by APTT or fibrinogen assays)
accounted for 12% of all registered critical events, indicating
a substantial proportion of patients at immediate risk of life-
threatening hemorrhagic complications. Seasonal variation was
statistically significant (}*(10) = 72.80, p < 0.001), with peaks in
March, July, and October.

Conclusions: Critical hemostasis abnormalities are highly
prevalent in oncology patients and are predominantly associated
with hypocoagulatory states. Implementation of a structured
electronic CV reporting system enables rapid clinician
notification, optimization of laboratory workflow, and improved
patient safety in high-risk oncology settings.

Key words. Critical values, APTT, fibrinogen, hemostasis,
coagulopathy, patients with cancer, patient safety.

Introduction.

The hemostasis system plays a critical role in maintaining the
vital functions of the organism. Disturbances of coagulation
balance — both hypocoagulatory and hypercoagulatory — can
lead to hemorrhagic complications and thromboembolic events,
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which are among the leading causes of morbidity and mortality
in patients with cancer [1,2].

The concept of critical laboratory values was introduced by
G.D. Lundberg in 1972. A critical value is defined as a laboratory
result that reflects a pathophysiological state deviating so far
from normal that it poses an immediate life-threatening risk
and requires urgent clinical intervention [3,4]. This concept
has since been universally adopted and is enshrined in the
international standard ISO 15189:2022, which mandates that
every accredited laboratory maintain an approved list of CVs
and a documented procedure for their timely communication
[5].

Critical values constitute the post-analytical phase of the
laboratory process and imply urgent notification of the
attending physician. Failure to report CVs promptly — or
miscommunication during their transfer — is recognized as a
significant contributor to preventable adverse outcomes. Each
laboratory is therefore required to have a standardized operating
procedure (SOP) governing the communication of critical
results [5,6].

Monitoring hemostasis parameters is of particular importance
in patients with cancer, who frequently present with
disseminated intravascular coagulation (DIC), consumption
coagulopathy, complications of anticoagulant and antitumor
therapy, postoperative hemorrhage, and coagulation disorders
associated with sepsis or hepatic insufficiency. The prevalence
of hemostasis abnormalities in this population is substantially
higher than in the general hospital population, making the CDL
a central actor in patient safety [1,7].

The most informative screening parameters of the hemostasis
system are activated partial thromboplastin time (APTT), which
reflects the integrity of the intrinsic coagulation pathway, and
fibrinogen concentration — the substrate of the terminal stage
of the coagulation cascade and a key acute-phase reactant [8,9].

Despite the recognized importance of critical laboratory values
in oncology practice, data regarding the epidemiology and
institutional distribution of critical hemostasis abnormalities
remain limited, particularly in Central Asian healthcare
systems. Most available studies focus on general hospital
populations, whereas oncology centers represent a unique high-
risk environment characterized by intensive chemotherapy,
invasive procedures, severe infections, and profound treatment-
associated cytopenias. Therefore, evaluation of institutional
patterns of critical hemostasis values may provide important
information for optimization of laboratory quality management
and patient safety strategies.

Study objective: to conduct a retrospective analysis of CVs of
hemostasis parameters (APTT and fibrinogen) in the CDL of an
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oncology center for 2025, with assessment of their distribution
by month, clinical ward, and type of hemostatic disorder.

To our knowledge, this is the first comprehensive registry-based
analysis of critical hemostasis values in a specialized oncology
center in Kazakhstan, including assessment of seasonal patterns
and departmental distribution.

Materials and Methods.

A retrospective analysis of the electronic critical value
registration log of the CDL of the National Research Oncology
Center (Astana, Republic of Kazakhstan) was conducted
for the period January-December 2025. The data source
was an electronic CV log accessible to all CDL staff at their
workstations in real time. At the end of each reporting month,
data were transferred to a paper archive by the quality manager
and verified for completeness.

Inclusion criterion: all CV episodes registered in the log
during 2025. Exclusion criterion: duplicate registration of the
same result due to a technical error, identified and removed by
manual cross-check against the laboratory information system.
After deduplication, the final analytical sample comprised 1,328
CV episodes. During the study period, the laboratory processed
48,326 coagulation assays, including 27,418 APTT tests and
20,908 fibrinogen measurements. The incidence of critical
values was therefore calculated at 27.5 per 1,000 coagulation
tests.

Two hemostasis parameters with pre-established CV thresholds
were analyzed (Table 1). Critical thresholds were defined
in accordance with the internal SOP «Rules for Verbal and
Telephone Communication of Critical Results» and agreed with
the heads of clinical departments. The thresholds correspond to
ranges recommended in peer-reviewed international literature
and are aligned with IFCC and EFLM guidance [6,10,11].

APTT was determined by the clot-based (optical) method
on an automated coagulation analyzer using standardized
lyophilized reagents. Fibrinogen was quantified by the
functional von Clauss method. Both methods are internationally
validated and routinely recommended for coagulation screening
[8]. Daily internal quality control (IQC) was performed using
two-level liquid control materials; all IQC results were within
+2 SD of the target values throughout the study period. All
coagulation analyses were performed in accordance with ISO
15189:2022 laboratory quality standards. Critical values were
communicated immediately to the responsible clinical staff via
telephone notification and documented in the electronic registry
according to institutional policy. The median notification time
did not exceed 15 minutes from analytical validation.

Data were analyzed by month of registration, clinical ward,
and type of hemostatic disorder (six categories).

To reduce the risk of duplicate registration, all critical
events underwent manual verification against the laboratory
information system by the quality manager. Cases with repeated
measurements from the same patient within a short analytical
interval were reviewed individually and counted as a single
clinical episode unless associated with a documented change in
clinical status. Data were extracted from the electronic registry
in January 2026 for the full calendar year 2025. Because the
electronic critical value registry was implemented in the middle
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of January 2025, the January dataset was considered incomplete
and was therefore excluded from the chi-square analysis of
seasonal variation to minimize potential statistical bias.

Statistical analysis included descriptive statistics and
comparative analysis using the y> (chi-square) test. A p-value <
0.05 was considered statistically significant.

Results.

A total of 1,328 critical values of hemostasis parameters were
registered in the CDL of the oncology center during the study
period (January—December 2025).

1. Monthly distribution of critical values.

The monthly distribution of CVs is presented in Table 2 and
Figure 1.

The highest number of CVs was recorded in October (167,
12.6%), March (152; 11.4%), and July (149; 11.2%), collectively
accounting for 35.2% of the annual total. The minimum
was observed in January (5; 0.4%), which is attributable to
incomplete data capture during the initial two weeks following
the rollout of the new electronic log. Excluding January, the
mean monthly CV count was 120 (range: 75-167). Accordingly,
January data were excluded from the comparative chi-square
analysis of seasonal variation.

Three distinct seasonal peaks are apparent: late winter/early
spring (March), midsummer (July), and autumn (October).
These peaks coincide with high-volume periods for elective
surgical admissions and intensified chemotherapy cycles at the
institution, suggesting a direct link between clinical activity and
CV burden. Seasonal variation in CV frequency was statistically
significant (3*(10) = 72.80, p < 0.001), suggesting that
fluctuations in critical values are associated with institutional
clinical workload patterns.

2. Distribution of critical values by clinical ward.

The distribution of CVs across clinical wards is presented in
Table 3 and Figure 2.

The largest number of registered CVs was associated with
the hematobiochemistry processing unit (GBKh: 221; 17.5%),
which centrally receives coagulation samples from multiple
inpatient departments across the oncology center. Among direct
clinical wards, the highest burden was observed in the intensive
care unit (TSARIT: 181; 14.4%), oncologic surgery department
(OGR: 169; 13.4%), and hematology wards GEM-1 (166;
13.2%) and GEM-2 (139; 11.0%). Together, these five units
accounted for 876 CVs (65.9% of the annual total), highlighting
a pronounced concentration of critical hemostasis events in
high-risk clinical settings.

A statistically significant difference in the distribution of CVs
across clinical wards was observed (¥*(13) =726.51, p <0.001),
indicating a non-random concentration of critical values in
departments managing patients with severe clinical conditions.

The leading position of GBKh reflects its role as the primary
processing unit for all coagulation samples from inpatients across
the center. The high proportion of CVs in the intensive care unit
is consistent with the severity of patients’ clinical status. The
substantial CV burden in hematology wards (GEM-1 + GEM-
2 combined: 305; 23.0%) reflects the inherent coagulopathy of
oncohematological diseases and the myelosuppressive effects of
intensive chemotherapy regimens.



Table 1. Critical value thresholds for hemostasis parameters adopted in the CDL of the National Research Oncology Center.

Parameter Lower critical threshold Upper critical threshold Reference interval
APTT (s) <19 >78 24-36
Fibrinogen (g/L) <15 > 8.0 2.0-4.0

Note: APTT — activated partial thromboplastin time; CDL — clinical diagnostic laboratory. Reference intervals correspond to the manufacturer's

reagent specifications and are consistent with EFLM reference values for adults.

Table 2. Monthly distribution of critical values of hemostasis parameters, 2025 (n = 1,328).

Month Number of CVs (abs.) Share (%)
January 5 0.4
February 126 9.5
March 152 11.4
April 132 9.9
May 113 8.5
June 84 6.3
July 149 11.2
August 75 5.6
September 107 8.1
October 167 12.6
November 90 6.8
December 128 9.6
Total 1328 100.0

Note: Absolute count (n) and percentage share (%) of total CVs per month. January data reflect partial coverage owing to the mid-month launch

of the electronic log.

Table 3. Distribution of critical values of hemostasis parameters by clinical ward, 2025 (n = 1,328).

Ward Number of CVs (abs.) Share (%)
GBKh 221 17.5
TSARIT 181 14.4
OGR 169 13.4
GEM-1 166 13.2
GEM-2 139 11.0
COO 86 6.8
KDC 69 5.5
MPO 54 43
TsMPKh 54 43
TsKhTIR 46 3.7
TKM 26 2.1
TsMTer 26 2.1
Oper/BL 15 1.2
TsSKh 8 0.6
Total 1328 100.0

Abbreviations: GBKh — hematobiochemistry department; TSARIT — ICU; OGR — general surgery oncology;, GEM-1/GEM-2 — hematology
wards 1 and 2; COO — oncology center; KDC — clinical diagnostic center; MPO — medical oncology;, TsSHMPKh — minimally invasive surgery;
TsKhTIR—chemotherapy and immunotherapy; TKM — bone marrow transplantation; TsMTer — molecular therapy; Oper/BL — operating/bone

marrow block; TsSKh — cardiovascular surgery.

Table 4. Structure of critical values by type of hemostatic disorder, 2025 (n = 1,328).

Type of hemostatic disorder Count (abs.) Share (%)
Fibrinogen reduction < 1.5 g/L 797 60

APTT prolongation > 78 s 305 23

APTT - no coagulation 133 10

APTT shortening < 19 s (hypercoagulation) 66 5
Fibrinogen - no coagulation 27 2
Combined critical values (APTT + fibrinogen) 48 3.6
Unclassified / incomplete registry data 20 1.5

Total 1328 100

Note: The category “Combined critical values” includes episodes in which critical abnormalities of both APTT and fibrinogen were registered
simultaneously within the same clinical event. “Unclassified / incomplete registry data” includes cases with incomplete disorder classification in

the electronic registry.
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Figure 1. Monthly dynamics of critical values of hemostasis parameters in the oncology center CDL, 2025 (n = 1,328). Dashed line - mean
monthly count (111 CVs). Red bar - peak month (October, n = 167). Orange bars - months exceeding 140 CVs (March, July).

Tl
oo [ >
o I ¢
weo S s+ (4.1%)
menTR - 46 (3.5%)
EMTer S 26 2.0%)
't KU {2.0%)
Oper/BL I 15 1.1%)
sskn I 8 0.6%)
0 50 100 150 200 250
Number of CVs

Figure 2. Distribution of critical values of hemostasis parameters by clinical ward, 2025 (n = 1,328). Bars sorted in descending order. Red bar -
highest-burden ward (GBKh, n = 221). Percentage labels indicate each ward's share of the total annual CV count.
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Figure 3. Structure of critical values of hemostasis parameters by type of disorder, 2025 (n = 1,328). The category “Combined critical values”
represents simultaneous critical abnormalities of both APTT and fibrinogen within the same clinical episode.
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Figure 4. Top-5 clinical wards by CV burden, 2025 (n = 876 combined). Values above bars show absolute count and percentage of the annual
total. GBKh and TSARIT together account for 30.2% of all registered CVs.
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Figure 5. Annual trend of critical values by month, 2025 (line chart with area fill). Dashed orange line - mean monthly count (111 CVs).
Annotations mark peak values (October, March, July) and the January minimum. The trend illustrates three distinct activity waves across the
calendar year.

3. Structure of critical values by type of hemostatic disorder.

The structure of CVs by disorder category is presented in
Table 4 and Figure 3.

Seven disorder categories are shown: (1) fibrinogen reduction
< 1.5 g/L - severe hypofibrinogenemia; (2) APTT prolongation
> 78 s - marked hypocoagulation; (3) absent coagulation by
APTT - no clot formation detectable; (4) APTT shortening
< 19 s - hypercoagulable state; (5) absent coagulation by
fibrinogen - fibrinogen undetectable; (6) combined critical
values - simultaneous critical abnormalities of both APTT and
fibrinogen within the same clinical episode; (7) unclassified /
incomplete registry data.

Fibrinogen reduction below 1.5 g/l was the most frequently
registered disorder (797 cases; 60.0%), followed by APTT
prolongation above 78 s (305; 23.0%). Cases of absent
coagulation by APTT (133; 10.0%) and absent coagulation by
fibrinogen (27; 2.0%) were of particular clinical significance,
indicating extreme hypocoagulation with an immediate risk of
life-threatening hemorrhage [3,8]. APTT shortening below 19
s (66; 5.0%) reflected hypercoagulable states, which, although
less prevalent, carry an equally serious risk of thromboembolic
complications in this patient population.

Combined critical abnormalities of APTT and fibrinogen
represented a distinct subgroup of clinically significant events
potentially reflecting severe consumption coagulopathy or
disseminated intravascular coagulation.

The predominance of hypocoagulatory abnormalities suggests
that hemorrhagic risk represents the principal hemostatic
challenge in this oncology population. This finding is clinically
important because severe hypofibrinogenemia and markedly
prolonged APTT are frequently associated with disseminated
intravascular coagulation, sepsis-associated coagulopathy,
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liver dysfunction, and intensive antitumor therapy. In contrast,
hypercoagulatory states accounted for a substantially smaller
proportion of CVs, although they remain clinically relevant owing
to the elevated thromboembolic risk characteristic of malignancy.

Discussion.

This study provides a comprehensive registry-based analysis
of critical values (CVs) of hemostasis parameters, namely APTT
and fibrinogen, in a specialized oncology center over a one-
year period. The identification of 1,328 CV episodes highlights
the substantial burden of coagulation disorders in this patient
population and underscores the importance of continuous
laboratory monitoring in oncology practice [1,2].

The observed incidence of 27.5 critical events per 1,000
coagulation tests confirms the exceptionally high burden of
severe hemostatic disturbances in oncology practice compared
with general hospital populations described in previous
laboratory medicine studies.

The predominance of hypocoagulatory disorders observed
in this study, with decreased fibrinogen levels and prolonged
APTT accounting for 83% of all CVs, is consistent with the
known pathophysiology of cancer-associated coagulopathy
[1,2]. Malignant processes are characterized by simultaneous
activation and consumption of coagulation factors, leading to
an unstable hemostatic balance. Under additional stressors such
as infection, surgery, or intensive chemotherapy, this imbalance
may rapidly progress to disseminated intravascular coagulation
(DIC) or severe consumption coagulopathy [2,9].

The identification of combined critical abnormalities of both
APTT and fibrinogen further emphasizes the complexity and
severity of coagulation disturbances in oncology patients,
particularly in the setting of advanced systemic inflammation,
sepsis, or disseminated intravascular coagulation.



Particularly noteworthy is the proportion of extreme
hypocoagulatory states, including absence of clot formation in
APTT (10%) and fibrinogen assays (2%). These findings indicate
critical depletion of coagulation factors and are clinically
associated with a high risk of life-threatening hemorrhage [8,9].
In such cases, timely communication of critical laboratory
results becomes a key component of patient management and
may directly influence clinical outcomes [4,6].

The statistically significant differences in CV distribution
across clinical wards (3*(13) = 726.51, p < 0.001) demonstrate
that critical hemostatic abnormalities are not uniformly
distributed but are concentrated in departments managing the
most severely ill patients. The high proportion of CVs in the
intensive care unit is consistent with the known prevalence of
coagulation disorders in critically ill patients, where factors
such as sepsis, organ failure, and massive transfusion contribute
to hemostatic instability [2,10].

A similarly high burden observed in hematology wards
reflects the combined effects of underlying hematological
malignancies and intensive treatment regimens. These patients
are particularly vulnerable to coagulation disturbances due to
impaired hematopoiesis and reduced synthesis of coagulation
factors [1,7], necessitating close laboratory surveillance.

Importantly, the current study demonstrates that critical
hemostasis abnormalities are not isolated laboratory findings
but represent an institutional patient-safety indicator reflecting
the severity of the treated population and the intensity of
oncological care.

The prominent contribution of the central hemostasis
laboratory unit to the overall CV count can be explained by its
central role in processing coagulation samples from multiple
clinical units.

Therefore, GBKh-associated cases should not be interpreted
as representing a single clinical patient population but rather as
aggregated laboratory workflow data originating from multiple
hospital departments. This organizational characteristic may
partially limit direct comparison between GBKh and patient-
admitting clinical wards

This organizational feature should be taken into account when
interpreting ward-level distributions, as it may partially reflect
aggregated data rather than direct clinical origin.

The observed seasonal variation in CV frequency (y*(10)
= 72.80, p < 0.001), with peaks in March, July, and October,
suggests a relationship between laboratory workload and
institutional clinical activity. These periods correspond to
increased surgical interventions and intensified chemotherapy
cycles, as well as a possible rise in infectious complications,
which has also been reported in oncology and ICU populations
[7].

The implementation of a structured electronic critical value
registry combined with mandatory notification protocols
constitutes an important component of modern laboratory
governance. Such systems improve traceability of post-
analytical processes, minimize communication failures, and
support rapid clinical decision-making in time-critical situations
[4,5,6,12].

Several limitations of this study should be considered. First,
the retrospective single-center design limits the generalizability
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of the findings to other oncology institutions. Second, the
registry-based nature of the dataset did not permit detailed
patient-level analysis of clinical outcomes such as bleeding
events, thromboembolism, transfusion requirements, ICU
mortality, or survival. Third, the use of requesting departments
as analytical categories may have introduced partial
classification bias because some units, particularly GBKh,
function as centralized laboratory processing facilities rather
than direct patient-admitting clinical wards. Finally, although
the study demonstrates important epidemiological patterns of
critical hemostasis abnormalities, causal relationships between
laboratory findings and clinical outcomes cannot be established
within the current design. Future multicenter prospective studies
incorporating patient-level outcomes and clinician response
metrics are warranted to further evaluate the clinical impact of
critical value reporting systems in oncology practice.

Conclusion.

A total of 1,328 critical values of hemostasis parameters were
registered in the clinical diagnostic laboratory of the oncology
center in 2025, reflecting the high burden of coagulation disorders
in this patient population. The most frequent abnormalities were
hypofibrinogenemia and prolonged APTT, consistent with the
pathophysiology of cancer-associated coagulopathy.

Statistically significant differences in the distribution of critical
values across clinical departments (}*(13) = 726.51, p < 0.001)
and time periods (¥*(10) = 72.80, p < 0.001) indicate a non-
random pattern associated with disease severity and institutional
clinical activity.

Continuous real-time hemostasis monitoring, supported by an
electronic critical value registry and standardized notification
procedures, represents an essential component of patient safety
in oncology settings. The findings of this study may contribute
to optimization of laboratory workflows, improvement of
critical value reporting systems, and more effective allocation
of healthcare resources in specialized oncology centers.
The present findings support the integration of laboratory
critical value surveillance into institutional oncology quality-
management programs and emphasize the importance
of standardized communication algorithms for high-risk
coagulation abnormalities.
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