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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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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
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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/Objectives: There is evidence that suggests a
mechanistic link between elevated Homocysteine (Hey) and
Insulin Resistance (IR) through cysteine-homocysteinylation of
insulin receptors, impairing receptor maturation and signaling.
While testing is available in Albania, it is not reimbursed by
the national health insurance scheme, creating inequities
in access. The objective of this study was to evaluate the
potential of Hcy testing as a preventive biomarker for IR
and explore its integration into Albania’s health insurance
system by comparing it to some of inter-national practices.
Methods: A mixed-methods approach was applied, combining
a narrative literature review on the association between
Hcy and IR with a comparative policy analysis of testing
and reimbursement models in selected European countries
(Germany, France, the United Kingdom, Sweden, Greece, and
North Macedonia). Data sources included PubMed, Google
Scholar, official health insurance documents, WHO country
reports, and European Observatory profiles. Clinical thresholds
and patient cost estimates were extracted and synthesized.
Results: In Albania, routine and preventive laboratory panels
are covered by insurance, but specialized tests such as Hcy
are excluded, with patients paying privately. In comparison,
Germany and Greece provide partial reimbursement under
restricted indications, France largely classify testing as self-pay,
and the UK covers testing for defined diagnostic contexts but
not for screening. Costs varied significantly among countries.
Conclusions: Across Eu-rope, Hcy testing is generally
reimbursed only in targeted clinical scenarios rather than for
routine screening. Introducing selective reimbursement for
high-risk groups in Albania—through a coverage-with-evidence
pilot—could enhance preventive strategies against IR, reduce
health inequities, and align national practice with European
models.

Key words. Homocysteine, insulin resistance, biomarker,
preventive testing, health insurance, Albania, diabetes
prevention.

Introduction.

Since 2015 Homocysteine testing is available in Albania but
still it remains uncovered by the national health insurance
scheme [1] and no studies have assessed its feasibility, cost-
effectiveness, or integration into preventive health strategies,
payers generally do not reimburse routine population screening.
This is the common practice across insurers and national
policies.
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Homocysteine (Hcy) is a non-proteinogenic o-amino acid,
structurally analogous to cysteine but distinguished by an extra
methylene group in its side chain, with the chemical formula
CsHsNO:S [2]. Biosynthetically, Hey originates from methionine
through a multi-step metabolic cycle [3]. Perturbations in Hcy
metabolism can lead to hyperhomocysteinemia, which have
been implicated in cardiovascular, neuro-degenerative and
metabolic disorders [4-6] as well as evidence suggests a link
even with Insulin Resistance (IR) [7]. Homocysteine has a
plausible mechanistic link to insulin resistance (protein cysteine-
homocysteinylation impairs insulin receptor maturation in
animal and cellular models) by giving biological plausibility for
testing in metabolic risk groups [8,9]. Clinically, homocysteine
is currently used mostly for diagnostic/targeted indications
(vitamin B12/folate deficiency, thrombosis/homocystinuria,
selected high-risk CVD cases);

Insulin resistance is a metabolic condition characterized
by impaired insulin-mediated regulation of glucose uptake
and utilization in key tis-sues—particularly skeletal muscle,
adipose tissue, and the liver—and represents one of the earliest
pathological changes underlying a spectrum of disorders,
including type 2 diabetes and cardiovascular disease [10]. In
obese, hyperinsulinemic subjects, fasting homocysteine levels
seems to be significantly elevated and correlated with fasting
insulin implying a potential biomarker role [11]. Mechanistic
animal and cellular studies have revealed that elevated
homocysteine can induce IR via cysteine-homocysteinylation of
the insulin receptor, impairing its maturation and down-stream
signaling [12]. Hey is a biomarker measured in blood sample of
the patient and can be used to early detect some health condition.

The objective of this study is to evaluate the potential role
of homocysteine as an accessible biomarker for the early
detection of insulin resistance (IR), with particular attention
to its integration into national health insurance schemes. By
comparing current reimbursement practices and patient costs
across selected European countries (Germany, France, the
United Kingdom, Sweden, Greece, and North Macedonia), the
study aims to identify best practices and policy models that
could inform the Albanian healthcare system.

Materials and Methods.

Study design:

This research employed a mixed-methods approach combining
a narrative literature review on the relationship between
plasma homocysteine (tHcy) and insulin resistance (IR) and a
comparative policy analysis of homocysteine testing practices
and reimbursement models across selected European countries.
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Literature Search and Selection:

A search of PubMed, and Google Scholar was conducted
from inception to April 2025. Search terms included keywords
relevant to the respective research: “homocysteine” AND
“insulin resistance”, “homocysteine” AND “prediabetes”,
“homocysteine testing” AND “reimbursement”, “homocysteine
screening” AND “national health systems”.

Inclusion criteria: peer-reviewed articles in English reporting
original research, re-views, or policy documents on (a)
biochemical and clinical associations between tHcy and IR,
(b) population-based tHcy screening, and (c) health system
reimbursement policies. Exclusion criteria: animal-only studies
(unless providing mechanistic in-sight), case reports without
population-level relevance, and non-English papers without
translation. References were screened by title and abstract, with
full-text re-view for eligible articles. Data were extracted on
study design, population characteristics, laboratory thresholds,
associations with IR, and intervention effects.

Policy Review:

A targeted policy review was conducted by searching the
official health ministry, national health insurance, and clinical
laboratory association websites for Germany, France, the UK,
Sweden, Greece, and North Macedonia.

Countries were selected for comparison based on three criteria:
(i) geographic and economic relevance (neighboring Balkan
states such as Greece and North Macedonia); (ii) availability of
documented reimbursement practices for homocysteine testing
(e.g., Germany, France, United Kingdom); and (iii) diversity of
health financing models in Europe, allowing for the contrast of
self-pay systems with insurance-based models.

Key documents included reimbursement lists, national testing
guidelines, and tariff schedules. Supplementary data were
collected from WHO Health Systems in Transition (HiT) country
reports and the European Observatory on Health Systems and
Policies database.

Where official reimbursement tariffs were unavailable,
approximate patient costs were derived from publicly accessible
private laboratory price lists and institutional laboratory service
information. These values were interpreted as illustrative
estimates intended to support comparative analysis rather than
definitive national reimbursement data.

Comparative model:

Albania and six other countries were compared across three
domains:

1. Clinical practice (how homocysteine is used, screening vs.
targeted indications),

2. Coverage (is plasma total homocysteine reimbursed, and
under what conditions), and

3. Policy context (gatekeeping, referral rules, copayments/
out-of-pocket patterns).

Data sources:

National insurer/gov sites, WHO/European Observatory
profiles, and NHS/academic hospital laboratory handbooks (for
clinical indications and practical availability).

Data Synthesis:
Findings from the literature review were synthesized
narratively, focusing on the clinical validity and potential utility
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of tHey as an IR biomarker. Policy data were organized into
comparative tables to identify patterns in coverage models. Best
practices were selected based on evidence of clinical utility,
cost-effectiveness, and feasibility for adaptation in Albania.

Results.

Insurance Coverage of Lab Tests in Albania.

In Albania, the Health Insurance Institute (FDSKSH)
covers a wide range of basic diagnostic tests when ordered
by a physician, particularly in public facilities at the primary,
secondary, and tertiary levels. Since 2015, a national preventive
check-up program for adults aged 35—70 has also been in place,
offering services such as blood pressure measurement, glucose
testing, and lipid profiling at no direct cost to patients. However,
coverage remains limited: many laboratory services still require
out-of-pocket payments, and highly specialized diagnostics,
including advanced metabolic or genetic tests, are generally not
reimbursed and must be paid privately [13,14].

Currently, homocysteine measurement is not included among
the routine or preventive laboratory services covered by the
Health Insurance Institute in Albania. As a result, patients who
require the test must pay for it privately, which introduces both
financial barriers and inequities in access. Expanding insurance
coverage to include homocysteine testing, at least for clearly
defined high-risk groups such as individuals with prediabetes,
would represent an important step forward in preventive care.

Such an inclusion would not only align Albania with selective
European practices but also promote more equitable access to
early risk detection and targeted preventive strategies.

International practices.

Across European health systems, homocysteine testing is
generally applied in targeted clinical contexts rather than as part
of routine screening programs. In the United Kingdom, National
Health Service (NHS) laboratories offer homocysteine testing
primarily for specific indications such as suspected vitamin
Bz or folate deficiency, thrombotic disorders, and inherited
methylation defects, with coverage determined by clinical need
rather than general population screening (Table 2) [15].

In Germany, statutory health insurance (GKV) reimburses
the test in patients with established cardiovascular disease or
elevated cardiovascular risk, but not for asymptomatic low-risk
individuals [16]. In Sweden, testing is available in both public
and private laboratories, with reimbursement dependent on
indication and regional practice [17]. In France, the national
health insurance generally does not reimburse routine testing,
which is often paid out-of-pocket by patients, although coverage
is provided in rare inherited disorders or specific clinical
scenarios [18].

Comparative Policy Model.

Across Western and neighboring systems, homocysteine is
rarely reimbursed for general screening; it is used selectively
for B-vitamin deficiency workup, thrombotic risk, and rare
metabolic disorders (e.g., homocystinuria) (Table 3). The UK
provides it within NHS laboratories when clinically indicated
[15]. Germany generally treats cardiovascular-risk homocysteine
measurement as an IndividuelleGesundheitsleistung (IGeL)
(self-pay) out-side rare-disease indications [16], while France



shows heterogeneous reimbursement: some hospital catalogs
map the test to NABM codes (notably for non-blood fluids),
but many private lists flag plasma homocysteine as hors
nomenclature (self-pay). Greece reimburses diagnostics via
EOPYY with regulated co-payments and has acted to reduce
overuse; North Macedonia’s HIF finances a broad benefits
package, though test-level listings are not publicly granular.
Albania covers basic labs and runs a national check-up, but
specialized tests (including homocysteine) are typically out-of-
pocket unless part of specific pro-grams, highlighting a clear
policy gap if Albania aims to introduce targeted reimbursement
for high-risk groups [23].

Marked variation in patient costs was observed (Table 3).
In Germany, private laboratories typically charge €20-30 per
test. Similar pricing is observed in Greece, where accredited
laboratories charge €20 plus a 15% co-payment under the
EOPYY system. In Sweden, homocysteine testing is available
in both public and private laboratories, although reimbursement
and patient costs vary according to regional healthcare policies
and clinical indication [17]. In Albania, private laboratory
pricing suggests costs in the range of €40-50, while in North
Macedonia estimated prices are approximately €20-30. In
contrast, France shows higher pricing, with private laboratories
listing tHcy between €40—-60, reflecting its frequent classification
as a non-reimbursed test. The highest costs were reported in the
United Kingdom, where private clinics charge £111.55, plus a
phlebotomy fee of £50, bringing the total to nearly £160 per test
(ap-proximately €185).

These findings highlight substantial inequities: while patients
in Germany, Greece, Albania, and North Macedonia face
relatively modest costs, those in France and particularly the UK
encounter far greater financial barriers to accessing tHcy testing
in the absence of public reimbursement.

Clinical Cut-offs and Interpretation.

In clinical practice, plasma homocysteine levels can be
interpreted along a spectrum of cardiovascular and metabolic
risk. Values below 10 umol/L are considered optimal and are
associated with the lowest risk for adverse outcomes. When
concentrations fall within the 10 to 14.9 pumol/L range, they are
regarded as borderline elevated, prompting further evaluation of
B-vitamin status—particularly vitamins B12, folate, and B6—
as well as renal function and lifestyle factors that may influence
homocysteine metabolism. Levels at or above 15 pmol/L
define hyperhomocysteinemia, a threshold at which targeted
interventions should be initiated, including nutritional correction
and comprehensive management of coexisting cardiometabolic
risk factors. Marked elevations, exceeding 30umol/L, require
a more in-depth investigation for underlying rare metabolic
disorders, such as homocystinuria, and warrant referral to
specialist care for definitive diagnosis and management (Table
4).

Discussion.

Based on the analysis of European health system practices
and available scientific evidence, the integration of plasma
homocysteine (tHcy) testing into Albania’s health insurance
framework should follow a targeted and phased approach rather
than universal screening.

Priority Testing Groups.

Potential priority groups for future pilot evaluation of
homocysteine testing in Albania may include individuals
with prediabetes and metabolic syndrome [10], women with
polycystic ovary syndrome [27], patients experiencing early-
onset or unexplained cardiovascular or thrombotic events
[28,29], and those with suspected vitamin B12 or folate

Table 1. Insurance Coverage of Lab Tests in Albania (source: www.eurohealthobservatory.who, Primary health care in Albania: rapid assessment

WHO 2018).

Type of Test

Routine blood tests (e.g., glucose, lipids)
Preventive screening (check-up panel)
Specialized tests (e.g., metabolic, genetic)

Table 2. Homocysteine Testing in Different European Countries.

Country Availability Reimbursement Status
UK Widely available in NHS ~ Covered for specific indications;
pathology labs not for general screening
Covered for high cardiovascular
Germany  Available in clinical labs  risk or manifest CHD; not for
low-risk screening
Available in public and Conditional; depends on
Sweden . S .
private labs indication/local policy
Generally not reimbursed for
France Available in clinical labs  routine use; self-pay common
(~€50—€70)
Greece Available in public and Co-pay 0—15%, depending on
contracted private labs facility and referral
North Available in public system/ Most basic services covered;

Macedonia private options
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diagnostics may require co-pay

Coverage Status

Covered with physician referral within public facilities
Covered for adults aged 3570 via national program
Largely not covered; often paid out-of-pocket or private

Notes

Vitamin Biz/folate deficiency, thrombotic Guidance varies by NHS
disorders, inherited methylation defects  Trust [19]

Clinical guidelines
recommend selective
testing [16]

Private testing widely
accessible [20]

Typical Indications Covered

Cardiovascular disease, high-risk
patients

B-vitamin deficiency, kidney disease

Rare inherited disorders, certain clinical
conditions

Public coverage limited

(18]

Homocysteine
reimbursement unclear;
likely limited coverage
[21]

No specific homocysteine
policy found; cost may
fall to patient [22]

Depends on clinical indication and lab
status

Likely selective diagnostics under
referral authority



Table 3. Homocysteine Testing and Insurance Coverage by Country.

Country

Albania

Germany

United
Kingdom
(NHS)

Sweden

France

Greece

North
Macedonia

Clinical use in practice

Routine basic labs via
PHC and the national
preventive check-up
(35-70 yrso); specialized
tests often outside core
package.

Homocysteine used for
specific indications (e.g.,
suspected homocystinuria,
rare metabolic disorders),
not for general
cardiovascular screening.

Hospital lab handbooks
list homocysteine for
B-vitamin deficiency
workup, thrombotic risk
evaluation, and suspected
homocystinuria; not for
population screening.

Homocysteine testing
available in public and
private laboratories,
mainly for B-vitamin
deficiency, renal disease,
and selected metabolic
conditions

Clinical use mainly

in targeted contexts
(deficiency workup, rare
disorders, some CVD
contexts).

Test widely available

in private and hospital
labs; ordering and access
governed by EOPYY
contracting and EKPY
rules.

Compulsory insurance
system with HIF as single
purchaser; access to
diagnostics via referral
within a comprehensive
benefits package, but
capacity constraints exist.

Coverage /reimbursement signal

Out-of-pocket;

Tests outside guideline indications
are typically billed as IGeL (self-
pay). Related statutory codes
exist for MTHFR mutation testing
when Hcy is very high, showing
reimbursement in rare-disease
contexts.

Tests requested by NHS clinicians

Policy notes & sources

WHO PHC rapid assessment;
WHO affordability review;
gov/ITA notes on ISKSH
roles. World Health
OrganizationlrisTrade.gov)

G-BA press on newborn
screening (homocystinuria);
EBM materials; IGeL concept
and clinic statements that
Hcey is not a GKV benefit for
routine risk assessment.

NHS trust pathology pages

are provided within NHS pathology (by South Tees; North Bristol;
services (no patient billing), but use University Hospitals Sussex).

is indication-driven.

Conditional reimbursement
depending on regional policy and
clinical indication

Mixed signals: some hospital
labs list NABM identifier

K012 (homocystéinetotale—
liquidesbiologiques), whereas
many private price lists mark
homocystéine as HN (hors
nomenclature)—often self-pay for
routine blood testing.
Co-payments vary by provider
and service; Greece has recently
tightened diagnostic volumes to
curb abuse.

WHO country profiles describe
comprehensive coverage but do
not specify homocysteine; practical
access depends on contracted
providers and referral pathways.

Table 4. Recommended laboratory thresholds and possible actions.

Plasma total Hcy (umol/L) Interpretation

<10

10-14.9

>15

>30
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Desirable/optimal (target per DACH consensus)

Borderline / mildly elevated

Hyperhomocysteinemia (classic cutoff)

Moderate to severe elevation

South Tees NHS TrustNorth
Bristol NHS Trustpathology.
uhsussex.nhs.uk

Karolinska University
Hospital laboratory services;
regional clinical practice
variation

CHU Lille catalog (NABM
KO012); Assurance Maladie
pages on NABM/TNB;

EOPYY NCP pages on cost-
sharing; national media report
on reductions in reimbursed
diagnostics; example Greek
lab listing for availability.
NCPeKathimeriniAthens Lab
WHO/European Observatory
country profile; 2024 system
review (HIF purchaser role);
WHO HBP profile. Euro
Health Observatory

Suggested clinical action
No action, routine care [24]

Estimated Out-of-Pocket Cost
per Test

~ €40—€50 (private lab estimation:
Genius Lab., Intermedica
Laboratories)

€20—€30 (IGeL/private testing)
* G-BA+1kvb.de GKV-
Spitzenverbanddr-thudium.de

£111.55 + £50 phlebotomy
(~€160 total) Evidence review
for diagnostic tests: Vitamin B12
deficiency in over 16s: diagnosis
and management: Evidence review
C.

NICE Guideline, No. 239.
London: National Institute for
Health and Care Excellence
(NICE); 2024 Mar.

Variable; testing available in
public and private laboratories.

~ €40—€60 (estimation via private
labs: private tariff sheets showing
HN for homocysteine.
biologiepathologie.chu-lille.

fr, Amelicodage.ext.cnamts. fr,
Laboratoire SYNLAB Barla

€20 + 15% co-pay (~€23)

~ €20—€30 (estimation via private
labs)

Check B-vitamin status (Bi2, folate, Be), renal function; repeat
fasting Hey; lifestyle advice [25].

Investigate nutritional causes, medication, renal disease; treat
deficiencies; consider cardiometabolic risk management and

follow-up [26].

Specialist referral (genetics/metabolic or hematology) [34]
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Figure 1. Policy Pathway for Introducing Homocysteine Testing in Albania.

deficiency, chronic kidney disease, or a strong family history of
premature cardiovascular disease [30].

Although mechanistic and epidemiological studies suggest
a plausible relationship between elevated homocysteine
levels and insulin resistance, current evidence re-mains
insufficient to support routine population-based screening
[8,9]. Most available data derive from observational studies
and experimental models, while randomized controlled trials
evaluating whether homocysteine-guided interventions improve
metabolic outcomes or prevent progression to type 2 diabetes
are still limited. Therefore, the present study does not advocate
universal reimbursement of homo-cysteine testing, but rather
proposes cautious pilot evaluation in selected high-risk groups
within a coverage-with-evidence framework.

Practical Policy Pathway for Introducing Homocysteine
Testing in Albania.

The introduction of homocysteine (Hcy) testing into Albania’s
public health insurance scheme should follow a structured,
evidence-based pathway to ensure both clinical value and
financial sustainability. The first step is to commission a
concise Health Technology Assessment (HTA) that evaluates
clinical effectiveness and budget im-pact, focusing specifically
on targeted testing in well-defined high-risk groups such as
individuals with prediabetes. This assessment should follow
WHO and EU HTA methodological guidance to ensure
robustness and comparability [31,32].

Based on HTA findings, Coverage with Evidence Development
(CED) pilot should be launched under the Health Insurance
Institute (FDSKSH). This pilot would reimburse Hcy testing
only in select high-risk clinics (e.g., endocrinology, cardiology,
gynecology/PCOS services) while systematically collecting
outcome data — such as changes in homocysteine levels,
detection of B-vitamin deficiencies, prevention of diabetes
progression, and associated costs. Such CED schemes have
been applied in European health systems for novel diagnostics.

To optimize cost efficiency, laboratory processing should be
centralized in accredited regional facilities. This allows bulk
purchasing of reagents, automation of assays, and accurate
collection of Albanian-specific cost data. Negotiating favorable
tariffs with suppliers during the pilot phase will further reduce
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per-test costs. Clear reimbursement rules should be established
from the outset: Hcy testing would only be covered with
documented physician justification and restricted to defined
clinical indications, avoiding inappropriate population-wide
screening.

The process should involve all key stakeholders — including
the Ministry of Health, FDSKSH, the Institute of Public Health,
central reference laboratories, and relevant specialty societies
— to ensure clinical alignment, financial stability, and equitable
access.

Conclusion.

This study highlights the potential of homocysteine testing as a
preventive biomarker for the early detection of insulin resistance.
While some routine laboratory services are reimbursed in
Albania, specialized metabolic markers such as homocysteine
re-main excluded from health insurance coverage, limiting
accessibility and equity. Comparative analysis shows that most
European countries also restrict reimbursement to specific
diagnostic indications, with routine screening rarely supported.
However, targeted testing in high-risk groups—such as patients
with prediabetes, PCOS, or unexplained cardiovascular
events—offers a feasible pathway to integrate homocysteine
into preventive health strategies. During the Health-policy
route: countries typically require an HTA/economic evaluation
and often use coverage with evidence development for new
diagnostic tests before broad reimbursement — a recommended
pathway for Albania as well. For Albania, a national pilot
reimbursement model, linked with evidence collection and
cost-effectiveness evaluation, would provide an informed
approach to policy adoption. Such an initiative could strengthen
early prevention of type 2 diabetes, align national practice with
European models, and reduce long-term healthcare costs.

Abbreviations.

The following abbreviations are used in this manuscript:
Hcy: Homocysteine

IR: Insulin Resistance

HTA: Health Technology Assessment

FDSKSH: Health Insurance Institute

CED: Coverage with Evidence Development

PCOS: Polycystic Ovary Syndrome
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