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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

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

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background/Objectives: There is evidence that suggests a 

mechanistic link between elevated Homocysteine (Hcy) 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.

Homocysteine (Hcy) is a non-proteinogenic α-amino acid, 
structurally analogous to cysteine but distinguished by an extra 
methylene group in its side chain, with the chemical formula 
C₄H₉NO₂S [2]. Biosynthetically, Hcy 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]. Hcy 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 

of tHcy 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 
B₁₂ 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 
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Type of Test Coverage Status
Routine blood tests (e.g., glucose, lipids) Covered with physician referral within public facilities
Preventive screening (check-up panel) Covered for adults aged 35–70 via national program
Specialized tests (e.g., metabolic, genetic) Largely not covered; often paid out-of-pocket or private

Table 1. Insurance Coverage of Lab Tests in Albania (source: www.eurohealthobservatory.who, Primary health care in Albania: rapid assessment 
WHO 2018).

Country Availability Reimbursement Status Typical Indications Covered Notes

UK Widely available in NHS 
pathology labs

Covered for specific indications; 
not for general screening

Vitamin B₁₂/folate deficiency, thrombotic 
disorders, inherited methylation defects

Guidance varies by NHS 
Trust [19]

Germany Available in clinical labs
Covered for high cardiovascular 
risk or manifest CHD; not for 
low-risk screening

Cardiovascular disease, high-risk 
patients

Clinical guidelines 
recommend selective 
testing [16]

Sweden Available in public and 
private labs

Conditional; depends on 
indication/local policy B-vitamin deficiency, kidney disease Private testing widely 

accessible [20]

France Available in clinical labs
Generally not reimbursed for 
routine use; self-pay common 
(~€50–€70)

Rare inherited disorders, certain clinical 
conditions

Public coverage limited 
[18]

Greece Available in public and 
contracted private labs

Co-pay 0–15%, depending on 
facility and referral

Depends on clinical indication and lab 
status

Homocysteine 
reimbursement unclear; 
likely limited coverage 
[21]

North 
Macedonia

Available in public system/ 
private options

Most basic services covered; 
diagnostics may require co-pay

Likely selective diagnostics under 
referral authority

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

Table 2. Homocysteine Testing in Different European Countries.

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 µmol/L are considered optimal and are 
associated with the lowest risk for adverse outcomes. When 
concentrations fall within the 10 to 14.9 µmol/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 µmol/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 30µmol/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 
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Country Clinical use in practice Coverage /reimbursement signal Policy notes & sources Estimated Out-of-Pocket Cost 
per Test

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

Out-of-pocket; WHO PHC rapid assessment; 
WHO affordability review; 
gov/ITA notes on ISKSH 
roles. World Health 
OrganizationIrisTrade.gov)

≈ €40–€50 (private lab estimation: 
Genius Lab., Intermedica 
Laboratories)

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

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.

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

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

United 
Kingdom 
(NHS)

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

Tests requested by NHS clinicians 
are provided within NHS pathology 
services (no patient billing), but use 
is indication-driven.

NHS trust pathology pages 
(by South Tees; North Bristol; 
University Hospitals Sussex). 
South Tees NHS TrustNorth 
Bristol NHS Trustpathology.
uhsussex.nhs.uk 

£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.

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

Conditional reimbursement 
depending on regional policy and 
clinical indication

Karolinska University 
Hospital laboratory services; 
regional clinical practice 
variation

Variable; testing available in 
public and private laboratories.

France Clinical use mainly 
in targeted contexts 
(deficiency workup, rare 
disorders, some CVD 
contexts).

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.

CHU Lille catalog (NABM 
K012); Assurance Maladie 
pages on NABM/TNB; 

≈ €40–€60 (estimation via private 
labs: private tariff sheets showing 
HN for homocysteine. 
biologiepathologie.chu-lille.
fr, Amelicodage.ext.cnamts.fr, 
Laboratoire SYNLAB Barla 

Greece Test widely available 
in private and hospital 
labs; ordering and access 
governed by EOPYY 
contracting and EKPY 
rules.

Co-payments vary by provider 
and service; Greece has recently 
tightened diagnostic volumes to 
curb abuse.

EOPYY NCP pages on cost-
sharing; national media report 
on reductions in reimbursed 
diagnostics; example Greek 
lab listing for availability. 
NCPeKathimeriniAthens Lab

€20 + 15% co-pay (~€23)

North 
Macedonia

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

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

WHO/European Observatory 
country profile; 2024 system 
review (HIF purchaser role); 
WHO HBP profile. Euro 
Health Observatory

≈ €20–€30 (estimation via private 
labs)

Table 3. Homocysteine Testing and Insurance Coverage by Country.

Plasma total Hcy (µmol/L) Interpretation Suggested clinical action
< 10 Desirable/optimal (target per DACH consensus) No action, routine care [24]

10–14.9 Borderline / mildly elevated Check B-vitamin status (B₁₂, folate, B₆), renal function; repeat 
fasting Hcy; lifestyle advice [25].

≥ 15 Hyperhomocysteinemia (classic cutoff)
Investigate nutritional causes, medication, renal disease; treat 
deficiencies; consider cardiometabolic risk management and 
follow-up [26].

≥ 30 Moderate to severe elevation Specialist referral (genetics/metabolic or hematology) [34]

Table 4. Recommended laboratory thresholds and possible actions.
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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 

Figure 1. Policy Pathway for Introducing Homocysteine Testing in Albania.

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



87

REFERENCES
1. OpenCorporates Albania—Document List (PDF). 
h t t p s : / / o p e n c o r p o r a t e s . a l / d o c u m e n t s / d o k u m e n
ta/160199281820190624084225-lista.pdf
2. Hermann A, Sitdikova G. Homocysteine: Biochemistry, 
molecular biology and role in disease. Biomolecules. 
2021;11:737.
3. Jakubowski H. Homocysteine modification in protein structure/
function and human disease. Physiol. Rev. 2019;99:555-604.
4. Wierzbicki A.S. Homocysteine and cardiovascular disease: 
A review of the evidence. Diabetes Vasc. Dis. Res. 2007;4:143-
150.
5. Luzzi S, Cherubini V, Falsetti L, et al. Homocysteine, 
cognitive functions, and degenerative dementias: State of the 
art. Biomedicines. 2022;10:2741.
6. Smith A.D, Refsum H. Homocysteine—From disease 
biomarker to disease prevention. J. Intern. Med. 2021;290:826-
854.
7. Meigs J.B, Jacques P.F, Selhub J, et al. Fasting plasma 
homocysteine levels in the insulin resistance syndrome: The 
Framingham Offspring Study. Diabetes Care. 2001;24:1403-
1410.
8. Shih Y.L, Shih C.C, Huang T.C, et al. The relationship 
between elevated homocysteine and metabolic syndrome in a 
community-dwelling middle-aged and elderly population in 
Taiwan. Biomedicines. 2023;11:378.
9. Zhang X, Qu Y-Y, Liu L, et al. Homocysteine inhibits pro-
insulin receptor cleavage and causes insulin resistance via protein 
cysteine-homocysteinylation. Cell Reports. 2021;37:109821.
10. James D.E, Stöckli J, Birnbaum M.J. The aetiology and 
molecular landscape of insulin resistance. Nat. Rev. Mol. Cell 
Biol. 2021;22:751-771.
11. Sanchez-Margalet V, Valle M, Ruz F.J, et al. Elevated plasma 
total homocysteine levels in hyperinsulinemic obese subjects. J. 
Nutr. Biochem. 2002;13:75-79.
12. Zhang X, Qu Y.Y, Liu L, et al. Homocysteine inhibits pro-
insulin receptor cleavage and causes insulin resistance via protein 
cysteine-homocysteinylation. Cell Rep. 2021;37:109821.
13. World Health Organization. Primary Health Care in 
Albania: Rapid Assessment. WHO European Framework for 
Action on Integrated Health Services Delivery. World Health 
Organization: Geneva, Switzerland, 2018.
14. Tomini S.M, Groot W, Pavlova M, et al. Paying out-of-pocket 
and informally for health care in Albania: The impoverishing 
effect on households. Front. Public Health. 2015;3:207.
15. NHS South Tees Hospitals NHS Foundation Trust. 
Homocysteine test. https://www.southtees.nhs.uk/services/
pathology/tests/homocysteine/
16. Institut für Qualität und Wirtschaftlichkeit im 
Gesundheitswesen (IQWiG). Messung von Homocystein zur 
Abschätzung des Risikos einer Herz-Kreislauf-Erkrankung. 
2015.
17. Karolinska Universitetssjukhuset. Klinisk kemi: 
P‑Homocystein (P-Homocystein). https://www.karolinska.se/
pta/klinisk-kemi/homocystein-p-/

18. Assurance Maladie. Le codage des actes biologiques—
NABM. https://www.ameli.fr/medecin/exercice-liberal/
facturation-remuneration/consultations-actes/nomenclatures-
codage/codage-actes-biologiques-nabm 
19. NHS. NHS Pathology Handbook. National Health Service: 
London, UK, 2023. https://www.nhs.uk/pathology-handbook
20. Karolinska Universitetssjukhuset. Laboratory Services. 
Karolinska Universitetssjukhuset: Stockholm, Sweden, 2024. 
https://www.karolinska.se/pta/klinisk-kemi/homocystein-p-/
21. European Observatory on Health Systems and Policies. 
Eurohealth Observatory—Country health policy profiles. 
https://eurohealthobservatory.who.int
22. Koller T.S, Janeva JK, Ognenovska E, et al. Towards 
leaving no one behind in North Macedonia: A mixed‑methods 
assessment of barriers to effective coverage with health services. 
Int. J. Equity Health. 2024;23:58.
23. Primary health care in Albania: rapid assessment, World 
Health Organization 2018, WHO European Framework for 
Action on Integrated Health Services Delivery WHO link.
24. Stanger O, Herrmann W, Pietrzik K, et al. Consensus 
paper on the rational clinical use of homocysteine, folic acid 
and B-vitamins in cardiovascular and thrombotic diseases: 
Guidelines and recommendations. Clin. Chem. Lab. Med. 
2003;41:1392-1403.
25. Maron B.A, Loscalzo J. The treatment of 
hyperhomocysteinemia. Annu. Rev. Med. 2009;60:39-54.
26. Lahiri K.D, Datta H, Das H.N. Reference interval 
determination of total plasma homocysteine in an Indian 
population. Indian J. Clin. Biochem. 2014;29:74-78.
27. Saadeh N, Alfaqih M.A, Mansour H, et al. Serum 
homocysteine is associated with polycystic ovarian syndrome 
in Jordan. Biomed. Rep. 2018;9:439-445.
28. Lin Yi-H, Huang S-Yi, Hsu M-I , et al. Hyperhomocysteinaemia 
is associated with biochemical hyperandrogenaemia in women 
with reproductive age. European Journal of Obstetrics & 
Gynecology and Reproductive Biology. 2013;171:314-318.
29. Remacha A.F, Souto J.C, Rámila E, et al. Enhanced risk 
of thrombotic disease in patients with acquired vitamin B12 
and/or folate deficiency: Role of hyperhomocysteinemia. Ann. 
Hematol. 2002;81:616-621. 
30. Remacha A.F, Souto J.C, Piñana J.L, et al. Vitamin 
B12 deficiency, hyperhomocysteinemia and thrombosis: A 
case‑control study. Int. J. Hematol. 2011;93:458-464.
31. European Commission. Guidance on outcomes for joint 
clinical assessments (HTA Regulation (EU) 2021/2282). 
Adopted 10 June 2024 by the HTA CG. https://health.
ec.europa.eu/document/download/a70a62c7-325c-401e-ba42-
66174b656ab8_en?filename=hta_outcomes_jca_guidance_
en.pdf 
32. World Health Organization. Regional Office for 
Europe.  Current status of health intervention and technology 
assessment in the Balkan region. World Health Organization. 
Regional Office for Europe.  2020. https://iris.who.int/
handle/10665/336228.


	Title

