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CHRONIC LIVER DISEASE AND ANEMIA - WHAT A FAMILY
DOCTOR SHOULD KNOW

Abstract. The article is devoted to a relevant issue in clinical practice —
chronic liver diseases (CLD) of various aetiologies, the progression of which is
frequently accompanied by haematological abnormalities. In patients with CLD,
haematological deviations are observed in 75% of cases, most commonly in the form
of anaemia, which, according to WHO criteria, is diagnosed when haemoglobin
concentration falls below 120 g/L in women and 130 g/L in men. The close
association between anaemia and such adverse outcomes of CLD as increased
disease severity, heightened risk of decompensation, and elevated mortality
underscores the importance of this research direction.

Aim: to identify the haematological characteristics specific to patients with
CLD of various aetiologies and anaemia, based on correlation analysis of routine
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laboratory parameters commonly used in outpatient clinical practice. The obtained
data aim to enhance understanding of these changes and to improve family
physicians’ awareness and management of such patients.

The study sample consisted of 73 individuals aged between 37 and 69 years
(mean age 46.7+10.4 years; M+SD). Inclusion criteria were: a confirmed diagnosis
of CLD and anaemia based on WHO guidelines; referral from a family physician for
consultation with a gastroenterologist; and availability of a basic set of laboratory
tests typical for primary healthcare settings (complete blood count, total serum
protein, serum iron, ferritin, and activated partial thromboplastin time).

Depending on the aetiology of CLD, patients were divided into four
statistically comparable groups: Group 1 — 16 patients with chronic hepatitis C;
Group 2 — 17 patients with chronic alcoholic hepatitis; Group 3 — 12 patients with
liver cirrhosis; Group 4 — 28 patients with non-alcoholic fatty liver disease
(NAFLD).

The study demonstrated that, in patients with CLD and anaemia, the severity
of anaemia was determined by the presence of direct correlations with red blood cell
count, erythrocyte indices (MCV, MCH), serum iron levels, and total protein, along
with a bidirectional inverse association with APTT prolongation. Furthermore,
prolongation of APTT, as a factor contributing to increased bleeding risk, was
directly influenced by decreased haemoglobin concentration, MCH, serum iron, and
total protein levels.

The analysis of laboratory parameters in patients with CLD and anaemia
provides insights into the adaptive capacity of liver function. In patients with chronic
hepatitis C and alcoholic hepatitis, the adaptive response resembled an acute
inflammatory reaction. In cases of liver cirrhosis, findings reflected a near-complete
exhaustion of hepatic reserves, whereas patients with NAFLD exhibited the highest
degree of compensation according to laboratory indicators.

Thus, the findings of this study contribute to a better understanding of the
specific alterations in routine haematological parameters used at the primary
healthcare level in patients with chronic liver diseases and anaemia.

Keywords: chronic liver disease, hepatitis, liver cirrhosis, non-alcoholic fatty
liver disease, anemia, hemoglobin, erythrocytes, erythrocyte indices, total protein,
serum iron, ferritin, activated partial thromboplastin time, correlation analysis,
outpatient practice.
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XPOHIYHA XBOPOBA IIEYIHKHN TA AHEMIA - ITPO IO TPEBA
3HATU CIMEMHOMY JIIKAPIO

AnoTanisg. CTaTTs NPUCBSYEHA aKTyaJIbHIN MPOOJIeM1 KIITHIYHOI MPAKTUKHU —
XpoHiuHUM XBopoOaM meuinku (XXII) pi3Hoi eTiosorii, Mpu mporpecyBaHHi SKUX
JOCTaTHHO YaCTO PEECTPYIOTHCS T€MAaTOJIOT1UHI BIAXUICeHH. Y maniedTiB 3 XXII B
75% BUMaKiB reMaToJIOT1YH1 BIIXUJICHHS OB’ A3aH1 3 (GopMyBaHHSAM aHeMii, dKa 3a
nannmu BOO3 BU3HaYa€ThCs TP 3HIKEHHI KOHIIEHTpaIlii remoriooiny (< 120 r/n
qutst KiHOK 1 < 130 1/ nnsa 4omnoBikiB). TicHUM 3B’A30K MiXK aHEMI€I0 Ta TaKUMU
HecnpuaTIuBUMU Hacaiakamu XXII, sk 301ablIeHHS] BaXKKOCTI Mepediry, pusuky
PO3BUTKY JEKOMIICHC ALl Ta pU3UKY CMEPTHOCTI y IIUX MAIll€EHTIB aKTyaji3y€e BUOIP
HANPSIMKY A1MCHOTO TOCIIKESHHS.

Merta po0OOTM — Ha MiACTaBl TPOBENCHHS KOPEIALIMHOTO aHali3y MIX
1ab0paTOPHUMH TTOKA3HUKAMH, 10 IPU3HAYAIOTHCS B PYTUHHIN KITIHIUHIA aMOyia-
TOPHIA TIPaKTHUIll, BIJOKPEMUTH OCOOJMBOCTI TEMATOJOTIYHUX XapPaKTEPUCTHK
nartieHTiB 3 XXI1 pi3zHoi eTionorii Ta aHemi€ro, Mo Oyae COpUITH PO3YMIHHIO ITHX
3MiH Ta MABUIIATH 0013HAHICTh CIMEHHUX JIIKAPIB.

I'enepanbHa Bubipka - 73 ocobu BikoM Bij 37 110 69 pokis, (46,7+10,4 pokiB;
M=SD). Kputepii BKIIIOUEHHS: HasBHICTh BcTaHoBieHOTO 3a MKX-10 miarnosy
XXII Ta anemii 3a kpurepisimu BOO3; ckepyBaHHs NA[i€HTIB CIMEHHUM JIIKapeM Ha
KOHCYJIBTAIIF0 JI0 TacTPOCHTEPOJIOTa; BIAMOBIAHICTE OO0CATY J1a00paTOPHOTO
00CTEe)XKEHHS MAIIEHTIB IEPBUHHOMY PIBHIO HaJaHHS MEAUYHOI JOTIOMOTH (3arajib-
HUW aHali3 KpOBI, 3arajbHUN OUIOK, cHpoBaTkoBe 3amizo, peputuH, AUTY). B
3anexHocTi Bix eriojorii XXII mamientu Oynu po3nosaiieHi Ha 4 rpynu (1 rpymna -
16 oci6 3 xponiyHuM BipycHUM TrematutoM C; 2 rpyma - 17 ocid 3 XpOHIYHUM
AIKOTOJIBHUM TenaTuToM; 3 rpyrma - 12 oci6 3 nupo3om nedinku; 4 rpymna - 28 ocid
3 HEIKOTOJIbHOIO KHUPOBOIO XBOPOOOIO MEUIHKH), K1 OYJIM CTATUCTUYHO MOPIBHSI-
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HUMH 3a KiIbKicTiO 0oci0. JloBeaeHo, mo y namieHTiB 3 XXII ta aHemiero, CTymiHb
BOXKOCTI aHeMii Oyna oOyMOBJI€Ha HASBHICTIO TMPSMUX  KOPEISIHHUX
B3a€MOBILUIHBIB 3 KUTBKICTIO €PUTPOLIUTIB, epuTpornuTapuux iugaexcis MCV, MCH,
CHUPOBATKOBOTO 3aji3a Ta pIBHSA 3arajibHOro OuUIKy 3 mnogoBmieHHsM AUYTY
(1BoOIuHMI 0OepHenuit BIumB). besnocepenuro Ha TpuBamictb AUTY y Gik #oro
MOJIOBXKEHHS, K (DAKTOPY MiABUIICHHS PU3HMKIB PO3BUHECHHS KPOBOTEY, BILTUBAIIN
3HMKEHHS BMICTy remorio0iny, MCH, koHIueHTpalii CHpOBaTKOBOIO 3aji3a Ta
3arajabHOro OUIKy B cupoBaTii KpoBi. [IpoBeaeHuil Hamu aHaii3 J1a0OpaTOPHUX
MOKA3HUKIB y TamieHTiB 3 aHeMiero Ta XXII pi3HOi eTionorii gae miAcTaBU st
pO3Cyay CTOCOBHO OCOOJIMBOCTEH aJalNTUBHUX MOXJIMBOCTEH CTaHy IMEYIHKH. Y
namieHtiB 3 XBI'C ta XAl aganTuBHHi mpoliec BiIOYBAEThCSA MO TUIY TOCTPOi
3ananpHO1 peakilii. Y mamieHtiB 3 I{II mae micie maibke MOBHE BHUCHA)KCHHS
MEYIHKOBUX PE3EPBIB, B TOM yac sK jJadopatopHi mokasHukH marieHty 3 HAXKXII
MaloTh 3 HAWOIBIINI piBeHb KOMITeHcallii. TakuM YMHOM, pe3yJIbTaTh Ta BUCHOBKHU
JUHACHOTO JOCIHIJKEHHSI CIPHUSAIOTh PO3YMIHHIO OCOOJMBOCTEH 3MIH PYTHHHHX
reMaTOJIOTIYHUX TMOKAa3HUKIB, SIKI 3a3BUYail BUKOPHCTOBYIOTHCS Ha MEPBUHHOMY
PIBHI MEIUYHOI IOIOMOTH.

KurouoBi cjioBa: XxpoHiuHa XBOpoOa IMEUYIHKH, XPOHIYHUN TEMaTUT, LUPO3
neuinku, HAXXII, anewmisi, reMorino0iH, €pUTPOLIUTH, EPUTPOLMTAPHI 1HIEKCH,
3arajJpHUiM OLIOK, CUPOBATKOBE 3aii30, hepputuH, AYTY, xopenduiiinuili anamis,
amMOyJlaTOpHa MpaKTHKa.

Introduction. Liver diseases represent a significant proportion of the global
burden of disease, affecting more than 30 million people worldwide and accounting
for approximately 2 million deaths annually. In addition to mortality, liver diseases
are associated with considerable loss of working capacity, reduced quality of life,
and substantial healthcare-related costs, which collectively justify the sustained
scientific and clinical interest in this problem [1,2].

Despite sharing certain common features, liver diseases present distinct
pathophysiological, clinical, and therapeutic profiles. In developed countries, the
majority of chronic liver disease (CLD) cases are attributed to alcoholic liver
disease, chronic viral hepatitis, and non-alcoholic fatty liver disease (NAFLD) [3.4].

Haematological abnormalities are frequently encountered in patients with
CLD, regardless of its aetiology, with anaemia being one of the most common
findings. Approximately 75% of patients with CLD develop anaemia, which
significantly impairs their quality of life and adversely affects clinical outcomes
[5,6]. According to the World Health Organization (WHO), anaemia is defined as a
haemoglobin concentration below 120 g/L in women and below 130 g/L in men [7],
a condition that is most often identified at the outpatient level during routine
laboratory screening [8,9].

The pathogenesis of anaemia in CLD is complex and multifactorial. The
underlying causes may include iron deficiency, acute or chronic gastrointestinal

1993



Kypnan «IlepcnekTHBU Ta iHHOBaLlil HAYKU»
(Cepis «Ileparorika», Cepis «Ilcuxosiorisi», Cepiss «Meauuaa»)
Ne 4(50) 2025

bleeding, malnutrition, hypersplenism secondary to portal hypertension, haemolysis,
coagulopathy, among others [10]. The close association between anaemia and
unfavourable outcomes in CLD — including increased disease severity, higher risk
of decompensation, and elevated mortality — highlights the clinical significance and
relevance of this research topic.

General practitioners and family physicians frequently encounter patients
with CLD of varying aetiologies, and anaemia is often identified in the course of
routine laboratory assessment in this patient population.

The aim of this study was to identify the specific haematological
characteristics of patients with CLD of various aetiologies and concomitant anaemia
through correlation analysis of laboratory parameters routinely used in outpatient
clinical practice. The findings are intended to improve the understanding of these
alterations and enhance the awareness of family physicians when managing such
patients.

Materials and Methods. All patients included in this study were referred by
their family physicians for specialist consultation, accompanied by appropriate
medical documentation confirming an established diagnosis of CLD and anaemia.

The study cohort consisted of 73 patients (37% female and 63% male)
diagnosed with CLD and anaemia, aged between 37 and 69 years (mean age
46.7£10.4 years; M£SD). Inclusion criteria were: a confirmed diagnosis of CLD in
accordance with the International Classification of Diseases, 10th Revision (ICD-
10); diagnosis of anaemia based on WHO criteria; referral by a family physician to
a gastroenterologist for consultation; and availability of a laboratory test panel
consistent with the standard diagnostic framework at the primary healthcare level
(complete blood count, total serum protein, serum iron, ferritin, and activated partial
thromboplastin time — APTT).

It should be noted that, for patients in Groups 2 and 3, the selection criterion
additionally required a serum bilirubin level not exceeding 70 mmol/L, primarily
attributable to the direct fraction, which was considered a prerequisite for inclusion
in these observation groups.

Depending on the aetiology of CLD, patients were divided into four groups:
group 1: 16 patients diagnosed CHC; group 2: 17 patients with CAH; group 3: 12
patients with LC; group 4: 28 patients with NAFLD. The groups were statistically
comparable in terms of the number of participants. The duration of CLD across the
entire cohort ranged from 2 to 5 years, with a median disease duration of 3 years.

The study was conducted in accordance with the principles outlined in the
Council of Europe’s Convention on Human Rights and Biomedicine, the Declaration
of Helsinki of the World Medical Association regarding ethical principles for
medical research involving human subjects, as well as the current regulatory
guidelines of the Ministry of Health of Ukraine. In compliance with bioethical
standards, informed consent was obtained from all patients for the use of their
examination results for research and publication purposes.
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Statistical analysis was performed using STATISTICA 6.1 software (StatSoft
Inc., serial number AGAR909E415822FA). The normality of the distribution of
quantitative variables was assessed using the Shapiro—Wilk test. For normally
distributed data, descriptive statistics were reported as the arithmetic mean (M),
standard error (m), and standard deviation (SD). Intergroup comparisons were
performed using one-way analysis of variance (ANOVA) followed by Scheffe’s post
hoc test for multiple comparisons. The strength of association between variables was
assessed using Pearson’s linear correlation coefficient (r). A p-value of <0.05 was
considered statistically significant.

Results and Discussion. In this study, male patients in Groups 1, 3, and 4 did
not differ significantly in age from female patients (p > 0.05), while Group 2
included only male participants.

The clinical profile of the examined patients (n = 73) was characterised by a
high prevalence of complaints, including: weakness (93.2%), easy fatigability
(87.7%), decreased or absent appetite (76.7%), heartburn (60.3%), bitter taste and
dry mouth (78.1%), postprandial abdominal pain and bloating (83.6%), and frequent
diarrhoea (74.0%).

Additionally, all patients demonstrated signs of skin trophic disturbances
(dryness and loss of turgor, spontaneous bruising), trophic changes of mucous
membranes with increased bleeding tendency, angular cheilitis, "beefy red tongue,"
altered menstrual patterns in women (more profuse and prolonged periods), nail
ridging and brittleness, hair thinning and excessive hair loss, vitiligo, as well as
neurological and psychosomatic disorders. These symptoms were most pronounced
in the clinical presentation of patients with liver cirrhosis.

According to the obtained data, patients in Groups 1, 2, and 3 exhibited
moderate disease severity, whereas patients in Group 4 generally maintained a
relatively satisfactory clinical condition.

The severity of anaemia varied across the groups: patients in Groups 1 and 4
demonstrated mild anaemia, Group 2 exhibited moderate anaemia, and Group 3 —
severe anaemia (Figure 1).

Pairwise comparisons of laboratory parameters across the study groups
revealed significant differences in haemoglobin levels: 94.3+5.7 g/L, 74.3+6.6 g/L,
66.5£6.3 g/L, and 101.5+4.3 g/L for Groups 1, 2, 3, and 4, respectively (p1,2,3,4 <
0.001). Similarly, the red blood cell count showed significant variation: 3.16+0.22
x10"%/L, 2.79+£0.51 x10'*/L, 2.474+0.17 x10'%/L, and 3.78+0.24 x10'?/L for Groups
1, 2, 3, and 4, respectively (p1,2,3,4 < 0.001, except for pi-2 < 0.05 and p2-3 < 0.05).
The highest haemoglobin and red blood cell counts were observed in Group 4, and
the lowest — in Group 3.

Analysis of MCV demonstrated a similar trend: 68.3£3.9 fL, 64.4+4.8 L,
58.4+4.5 fL, and 70.6%2.5 fL, respectively (p1,2,3,4 < 0.001, except for pi-2 < 0.05
and pi-+ > 0.05). No significant difference in erythrocyte size was observed between
patients with non-alcoholic fatty liver disease and chronic hepatitis C (Groups 4 and
1, respectively).
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Pairwise comparisons of MCH showed that the lowest values were found in
patients with LC, while the highest were observed in patients with CAH: 23.543.1
pg, 27.2+£2.7 pg, 18.5+£2.1 pg, and 25.9£1.2 pg, respectively (pi,2,3,4 < 0.001, except
for pi-4 < 0.05 and p2-4 < 0.05).

Regarding serum iron levels, significant differences were also detected
between groups: 9.31£1.74 umol/L, 8.35+£1.32 umol/L, 5.58+1.14 umol/L, and
9.36£1.16 umol/L for Groups 1, 2, 3, and 4, respectively (p1,2,3,4 < 0.001, except for
pi-2 > 0.05; pi-a > 0.05; p2-4 > 0.05). The most pronounced iron deficiency was
observed in patients with liver cirrhosis (Group 3). The serum iron levels in Groups
1, 2, and 4 did not differ significantly.

Evaluation of serum ferritin concentration also revealed significant
differences between groups: 65.9+4.5 ng/mL, 72.5+1.8 ng/mL, 9.3+0.9 ng/mL, and
28.3+£2.2 ng/mL, respectively (p1,2,3,4 < 0.001). The highest mean ferritin level was
recorded in patients with chronic alcoholic hepatitis (Group 2), and the lowest — in
patients with liver cirrhosis (Group 3).

Thus, the iron metabolism parameters (MCH, serum iron, and ferritin) in
patients with anaemia and chronic liver disease demonstrated statistically significant
differences depending on the aetiology of the liver disorder.
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The assessment of total serum protein levels in patients with anaemia and CHP
demonstrated statistically significant differences across all study groups (61.4£3.5
g/L; 58.8+2.7 g/L; 54.8+3.1 g/L; 63.442.3 g/L for Groups 1, 2, 3, and 4, respectively;
P1,2,3,4 < 0.001, except for pi-2 < 0.05; pi-a > 0.05). The most pronounced protein
deficiency was observed in patients with liver cirrhosis (Group 3), while the highest
total protein levels were recorded in patients with chronic hepatitis C (Group 4) and
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non-alcoholic fatty liver disease (Group 1), with no statistically significant
difference between these two groups (pi-2 > 0.05).

Activated partial thromboplastin time also varied across the groups (29.2+4.6
sec; 34.1+1.8 sec; 36.443.5 sec; 28.2+3.4 sec for Groups 1, 2, 3, and 4, respectively;
p1,2,3,4 < 0.001, except for pz2-3 > 0.05 and pi-« > 0.05), reflecting the influence of
CHP aetiology on coagulation status. Notably, patients in Groups 2 and 3
demonstrated significantly prolonged APTT values exceeding the reference range,
which did not differ significantly between these two groups (pz-3 > 0.05). These
findings suggest a predisposition towards hypocoagulability in the setting of these
specific liver pathologies.

In contrast, APTT wvalues in patients from Groups 1 and 4 were comparable
(p1-4 > 0.05) and remained within the reference range, although significantly lower
than those observed in Groups 2 and 3.

In summary, the laboratory assessment of patients with CHP and anaemia
revealed that individuals with liver cirrhosis exhibited the most impaired parameters
both in terms of iron metabolism and hepatic protein synthesis, in contrast to patients
with non-alcoholic fatty liver disease, whose laboratory results were relatively well
preserved (Figure 1).

A correlation analysis of all laboratory results in patients with CHP and
anaemia revealed the presence of both identical bidirectional correlations across the
groups (Figure 2) as well as group-specific patterns differing in direction (Figure 3)
and structure.

At the initial stage of correlation analysis, we identified bidirectional
correlations that were consistent across all groups of patients with CHP and anaemia,
presented as a heatmap (Figure 2). Across all groups, lower haemoglobin
concentrations were associated with lower red blood cell counts, MCV, MCH, serum
iron, and total protein levels, along with prolonged APTT (bidirectional inverse
correlation).

In turn, a reduction in red blood cell count was directly linked to a decrease in
total serum protein concentration and MCH, which itself was directly correlated with
MCYV (Figure 2).

The decline in the protein-producing function of the liver in all patients with
CHP and anaemia was influenced by reduced haemoglobin, red blood cell count,
serum iron, and decreased MCV and MCH values, which were consistently
associated with prolonged APTT (bidirectional inverse correlation).

Specifically, the prolongation of APTT, a factor indicating increased risk of
coagulopathies, was inversely influenced by decreased haemoglobin, MCH, serum
iron, and total protein levels in all patients with CHP and anaemia (bidirectional
inverse correlation).
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Fig. 2. Heatmap of correlations between laboratory parameters in patients

with anaemia and chronic hepatopathies, irrespective of liver disease aetiology. The
colour scale reflects the strength (r) and direction of the correlation.

Thus, the patients with CHP and anaemia included in our study demonstrated
certain common patterns of haematological alterations, which suggests the existence
of shared pathogenetic features in this patient population.

At the second stage of the correlation analysis, we identified distinct
differences in the correlation relationships between the haematological parameters
under investigation, which were visualised as two opposite correlation clusters: a
bidirectional inverse relationship in patients from Groups 1 and 2, and a bidirectional
direct relationship in patients from Groups 3 and 4. This observation allowed us to
further explore the specific features of ferritin kinetics across the study groups
(Figure 3).

In patients with chronic viral hepatitis C (Group 4) and chronic autoimmune
hepatitis (Group 2) (Figure 3), lower levels of haemoglobin, erythrocytes, MCH, and
total serum protein — as well as MCV (in the case of autoimmune hepatitis) — were
associated with higher ferritin concentrations. This correlation pattern may indicate
the presence of an inflammatory response in these groups of patients.

Conversely, in patients with liver cirrhosis (Group 3) and non-alcoholic fatty
liver disease (Group 1), a decline in haemoglobin, erythrocyte count, serum iron,
total protein, MCH, and MCV was associated with lower ferritin concentrations,
which is indicative of depleted iron stores in these patients.
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Fig. 3. Specific features of ferritin kinetics in patients with anaemia and
chronic hepatopathies depending on liver disease aetiology.

Summarising the obtained results, it can be concluded that the performed
analysis of laboratory parameters in patients with anaemia and CHP of varying
aetiologies provides valuable insights into the adaptive capacity of the liver. In
patients with chronic viral hepatitis C and chronic autoimmune hepatitis, the
adaptive response appears to follow the pattern of an acute inflammatory reaction.
In contrast, patients with LC exhibited signs of near-complete exhaustion of hepatic
reserves, whereas patients with NAFLD demonstrated the highest level of
compensation according to laboratory findings.

Thus, patients with anaemia and CHP exhibit both common and distinct
correlation matrices between the results of routine laboratory assessments. These
findings reflect differing mechanisms of ferritin kinetics, variable risks of
developing hypocoagulable states, the presence or absence of systemic
inflammation, and variations in protein metabolism, depending on the underlying
liver disease.

Conclusions. In patients with CHP (CVHC, CAH, LC, NAFLD) and
anaemia, the severity of anaemia was primarily determined by direct correlations
with erythrocyte count, erythrocyte indices (MCV, MCH), serum iron levels, and
total protein concentration, along with an inverse correlation with APTT, the latter
prolonging as these parameters declined. Across all patients with CHP and anaemia,
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prolongation of APTT — as a factor increasing the risk of bleeding complications —
was significantly influenced by reductions in haemoglobin, MCH, serum iron
concentration, and total serum protein levels. Patients with CHP require mandatory
clarification of the anaemia type, and the results of this study contribute to a better
understanding of the specific changes in routine haematological parameters typically
used in primary healthcare settings.
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