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Introduction: Angina with non-obstructive coronary arteries (ANOCA) is frequently encountered in clinical practice
but remains poorly understood and inconsistently managed. Despite the absence of significant coronary stenoses,
patients often report persistent symptoms and receive extensive pharmacotherapy. Real-world data on medication use
and symptom burden in ANOCA populations remain limited. Material and methods: We conducted a single-center
observational study of 102 patients referred to coronary angiography due to angina, who were subsequently found to
have non-obstructive coronary artery disease. Baseline medication use and symptom severity were assessed using the
Canadian Cardiovascular Society (CCS) classification and Seattle Angina Questionnaire (SAQ). Associations between
treatment and symptoms were analyzed using non-parametric tests. Results: The mean age was 61 years; 59% were
women. Over 90% of patients were on cardiovascular medications, with 22.6% receiving five or more agents. The most
used therapies were B-blockers (59.8%), ACE inhibitors/ARBs (70.6%), and statins (58.8%). Despite this, 54.4% were in
CCS class Il or higher, and SAQ scores reflected persistent symptoms. No significant associations were found between
drug class or medication count and symptom severity. Trimetazidine use was associated with slightly higher CCS class
(p=0.032). Conclusion: In this ANOCA cohort, pharmacotherapy was intensive but not clearly associated with symptom
control. These findings highlight the need for individualized, endotype-guided treatment strategies.

ANOCA, angina with non-obstructive coronary arteries, antianginal therapy

Dr. Rozen Krasimirov Grigorov, Second Cardiology Clinic — Interventional Cardiology, St. Marina University Hospital, 1
“Hristo Smirnenski” bul., BG — 9010 Varna, phone: +359894577959, e-mail: rozengrigorov96@abv.bg

BbBegeHune: AHrHa npu nunca Ha obcTpykTieHa kopoHapHa 6onect (ANOCA) e yecTo cpelyaH knuHuYeH npobnem,
KoITO ocTaBa criabo pa3no3HaT v ce xapakTepuanpa ¢ HeeJHOPOAEH NarHoCTUYEH 1 TepaneBTUYeH noaxog. Bunpeku
nmncaTa Ha 3HauMMK CTEHO3M, NALMEHTUTE YecTo ChoDLLaBaT 3a NepcucTMpaLLa CUMNTOMATMKa W Ca NEKyBaHM C MHTEH-
31BHa komMbuHMpaHa chapmakoTepanus. [laHHUTe OT peanHaTa KNMHWYHA NpakTKa OTHOCHO MeNKaMEHTO3HOTO NeyeHe
W CTENEHTa Ha KOHTPON BbPXY CUMNTOMUTE NPy Tasu Nonynauus octasat orpaHudequ. Matepwan u metoaum: Mposese-
HO e e[JHOL|eHTPOBO 06CepBaLIMOHHO NpoyyBaHe cpef 102 nauneHTH, HaCoYeHN 3a KOPOHapHa aHrnorpacus o NoBoA
AHrMHO3HA CUMNTOMATKKA, MPY KOUTO He Ca YCTaHOBEHM OBCTPYKTUBHM KOPOHapHY Nne3un. OLeHeHm ca u3xogHaTa Meau-
KaMEHTO3Ha Tepanus 1 TeXecTTa Ha cumnTomuTe Ype3 knacudukauusTta Ha Canadian Cardiovascular Society (CCS) u
Cuatbnckus BbNpOCHUK 3a aHrHa (SAQ). AHanusupaHa e Bpb3kaTa MeXay NeYeHNeTo 1 TeXeCTTa Ha cuMnToMaTmikaTa
C NOMOLLTa Ha HenapameTpuyHu TectoBe. Pesyntatu: CpegHata Bb3pacT € 61 roauHu; 59% OT nauneHTuTe ca XeHu.
Hag 90% ot nauueHTUTe ca Ha MeAMKaMeHTO3Ha Tepanus 3a CbpAeyHo-CbAoBHK 3abonsBaHns, kato 22.6% npuemat
neT WnW noeeye MeankameHTa. Hait-4ecTo usnonssaqute megukameHTu ca B-6nokepute (59.8%), ACE nHxubutopute/
ARB (70.6%) u ctaturuTe (58.8%). Bbnpeku ToBa 54.4% OT naumeHTuTe ca knacuduumpanu kato |l nnm no-sucok dyHk
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unoHaneH knac no CCS, a peaynratute o1 SAQ noka3sat nepcucTupaLya aHrmHo3Ha cumnTomaTuka. He ca yctaHoBeHu
acouualun Mexay Buaa unv bpos Ha MeAMKaMeEHTUTE U TEXECTTa Ha CUMMTOMMTE, C 3KMIOYEHe Ha Npuema Ha Tpume-
Ta3uanH, KonTo e acouumnpaH ¢ no-sucok CCS knac (p = 0.032). 3akntouenue: Mpn nscneasaxata koxopta be yctaHo-
BEHO, Ye (hapmakoTepanusita e MHTEH3MBHA, HO He NMoKa3a sicHa Bpb3ka C KOHTpona Ha cumntomuTe. MonyyeHuTe pesyn-
TaTV NoAYepTaBaT HeoOXOAMMOCTTa OT MHAMBWAYaNU3VNPaH TePaneBTUYEH MOAXOM, HACOYEH KbM CbOTBETHWS €HOOTMN.

KniouoBu gymm:

ANOCA, aHrvHa npu nunca Ha 06CTPYKTUBHW KOPOHAPHM Ne3nK, aHTUaHMMHO3Ha Tepanus

Anpec B-p PoseH Kpacummpos puropos, Bropa kapavonoriHa knuHvka — WHBasusHa kapguonorus, YMBAT ,Ceeta Mapu-

3a KopecrnoHaeHuua:

INTRODUCTION

Angina with non-obstructive coronary arteries
(ANOCA) affects a substantial proportion of patients
referred for invasive coronary angiography. Epidemi-
ological data from trials such as WISE and iPOWER
suggest that more than 50% of women and nearly one-
third of men undergoing coronary angiography fall into
the ANOCA category [1-3]. Despite the absence of he-
modynamically significant epicardial stenoses, these
patients often experience persistent angina, reduced
quality of life, frequent hospitalizations, and elevated
long-term cardiovascular risk [4, 5].

Patients with ANOCA are often misperceived as
having a benign condition, leading to under-recognition
and undertreatment. When therapy is initiated, phar-
macological management remains largely empirical in
most settings, due to the underlying pathophysiologi-
cal heterogeneity and limited availability of functional
coronary testing. Studies such as CorMicA demonstrat-
ed that an endotype-guided treatment strategy, based
on invasive assessment of microvascular dysfunction
and vasospasm, significantly improves symptoms and
quality of life compared to standard care [6, 7]. Nev-
ertheless, most patients globally are managed without
access to such testing, and data on real-world thera-
peutic patterns remain scarce.

Trials like WARRIOR and iPOWER have further
explored the impact of intensive or targeted medical
therapy in ANOCA patients, with mixed results and
persistent uncertainty about the optimal regimen for
symptom control and prognostic benefit [7, 8]. Clini-
cal guidelines endorse use of beta-blockers, ACE in-
hibitors, calcium channel blockers (CCB), statins and
metabolic modulators, often extrapolated from data in
obstructive CAD populations or small observational
ANOCA cohorts [3, 5, 10].

In this context, we conducted a single-center obser-
vational study to examine pharmacological treatment
patterns in patients with angina who were referred for
invasive coronary angiography and subsequently found
to have non-obstructive coronary arteries. We present
contemporary data on medication use and symptom
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severity measured by Canadian Cardiovascular So-
ciety (CCS) class and Seattle Angina Questionnaire
(SAQ) score.

MATERIAL AND METHODS

Study design and setting

This was an observational, single-center study con-
ducted at the Clinic of Interventional Cardiology, Univer-
sity Hospital “St. Marina” — Varna, between February
2023 and April 2025. The study was approved by the
Ethics Committee of the Medical University of Varna and
all participants provided written informed consent prior to
inclusion. This analysis was conducted using the same
patient cohort as a parallel study investigating the asso-
ciation between the indexed Time for Contrast to Pass
through the Myocardium (iTCPM) and angina severity.
While both studies draw on shared data, they address
distinct research questions and outcomes.

Study population

A total of 102 patients with typical angina symp-
toms and non-obstructive coronary arteries (stenosis
< 50%) on invasive coronary angiography were pro-
spectively enrolled. Inclusion criteria were age over 18
years, clinical indication for coronary angiography, and
provided written informed consent. Patients with prior
myocardial infarction, coronary revascularization, val-
vular heart disease, atrial fibrillation, or elevated car-
diac biomarkers were excluded. Functional coronary
testing was not performed and patients were managed
without endotype stratification.

Data collection

Clinical and demographic data were collected at
the time of hospitalization. Cardiovascular risk factors,
including age, sex, BMI, hypertension, dyslipidemia,
diabetes, and smoking status, were recorded. Medica-
tion use was assessed at baseline, including antiangi-
nal agents (beta-blockers, CCB, nitrates, trimetazidine,
ranolazine) and event prevention therapy (antiplatelet
agents, statins, and ACE inhibitors/angiotensin recep-
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tor blockers (ARBs)). The total number of concurrently
prescribed medications was also noted.

Angina symptom severity was evaluated using the
Canadian Cardiovascular Society (CCS) classification
and the Seattle Angina Questionnaire (SAQ), translat-
ed in Bulgarian.

Transthoracic echocardiography was performed in
all patients to asses left ventricular function and valvu-
lar pathology. Baseline laboratory data were collected,
including lipid profile and renal function.

Statistical analysis

Descriptive statistics were used to summarize clin-
ical characteristics and medication use. Continuous
variables were presented as mean + standard devia-
tion. Categorical variables were reported as absolute
and relative frequencies.

Comparisons of CCS class and SAQ scores were
performed between patients grouped by medication
usage and total medication burden. The relationship
between symptom severity, drug class and the number
of medications was analyzed using the Kruskal-Wallis
test and Mann-Whitney U test, as appropriate.

Statistical significance was defined as p < 0.05.
Analyses were performed using Python (v3.10).

REsuULTS

Patient characteristics

A total of 102 patients were included in the anal-
ysis. The mean age of the cohort was 61 years, and
59% were women. Arterial hypertension and dyslipid-
emia were the most common cardiovascular risk fac-
tors, each present in 94% of participants, followed by
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current or past smoking (57%) and type 2 diabetes
mellitus (22%). The average body mass index (BMI)
was 30.5 kg/m?, and the estimated glomerular filtra-
tion rate (eGFR) was 87 ml/min/1.73 m?. The mean
low-density lipoprotein (LDL) cholesterol level was
2.76 mmol/L.

Angina symptom severity, assessed by the CCS
classification, showed that 54.4% of patients were in
class Il or higher. SAQ scores revealed considerable
variability, with mean scores as follows: physical limita-
tion — 61.85 + 15.08, angina stability — 25.74 + 19.09,
angina frequency — 74.11 + 13.96, treatment satisfac-
tion — 85.40 £ 12.28, and disease perception — 34.15
+ 19.14. All five SAQ scales deviated from normality
based on the Shapiro-Wilk test (all p < 0.05).

Medication use in the ANOCA population

Beta-blockers were the most frequently prescribed
antianginal agents (59.8%), followed by CCB (44.1%),
trimetazidine (20.6%) and nitrates (16,7%). No patients
were receiving ranolazine. Regarding background car-
diovascular therapy, 70.6% were on an ACE inhibitor
or ARB, 58.8% on statins, 22.5% on acetylsalicylic acid
(ASA) and 7.8% were on clopidogrel.

Medication burden

Polypharmacy was common: 8.8% of patients
were not taking any cardiovascular medications, while
15.7% were on monotherapy. Dual, triple, and quadru-
ple therapy were reported in 14.7%, 16.7%, and 21.6%
of patients, respectively. More than one-fifth (22.6%)
were receiving five or more medications simultaneous-
ly, indicating a substantial pharmacologic burden in this
population. The types and number of medications tak-
en are shown in Figure 1.
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Fig. 1. Baseline distribution of cardiovascular medications in the ANOCA cohort by medication class and total number of agents
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Medication use and symptom burden

The relationship between symptom severity and
the number of medications was explored using both
CCS class and SAQ scores. A non-significant trend to-
ward more intensive pharmacotherapy with higher CCS
class was noted: mean medication count ranged from
2.20 (CCS 0-1) to 3.43 (CCS II-lll), but the difference
did not reach statistical significance (Kruskal-Wallis H
= 5.786; p = 0.328). No statistically significant associ-
ations were observed across all five SAQ scale scores
(all SAQ scores p > 0.05). The results are shown in
Table 1 and Table 2.

Table 1. Association between CCS class and total number
of medications

CCS Class Patients Mean medication Standard
(n=102) count deviation

o 10 2.2 1.87

' 23 2.78 1.98

111 13 3.08 15

. 24 3.42 1.53

11-111 21 343 1.69

1l 11 2.45 1.86

Table 2. Association between SAQ scale scores and total
number of medications

SAQ Scale Kruskal-Wallis H p-value
Physical Limitation 2.7704 0.5970
Angina Stability 4.5338 0.3386
Angina Frequency 1.6987 0.7910
Treatment Satisfaction 3.2515 0.5166
Disease Perception 0.5596 0.9674

To evaluate whether the use of specific medica-
tions was associated with differences in angina-relat-
ed symptom burden, we performed Mann—Whitney U
tests comparing both SAQ scores and CCS class be-
tween users and non-users of each medication class.
No statistically significant differences were observed in
any of the five SAQ scales, based on the use of aspirin,
clopidogrel, B-blockers, calcium channel blockers, ACE
inhibitors/ARBs, statins, nitrates, or trimetazidine (all p
> 0.05).

Similarly, CCS class did not significantly differ be-
tween users and non-users of most medication class-
es, with the exception of trimetazidine. Patients taking
trimetazidine had slightly higher CCS class scores com-
pared to non-users (mean CCS class 2.10 vs. 1.69; p =
0.032). For all other medication classes, no statistically
significant differences in CCS class were observed (all
p > 0.05). Full results are provided in Supplementary
Tables 1 and 2.

DiscussION

This study provides real-world insight into the
pharmacological management of patients presenting
with angina who were referred for invasive coronary
angiography due to persistent symptoms, and subse-
quently found to have non-obstructive coronary artery
disease. Despite the absence of significant stenoses,
these patients had a substantial symptom burden and
were already receiving extensive antianginal therapy
at the time of referral. This highlights a common but
often overlooked clinical scenario — the persistence of
symptoms despite guideline-based treatment, even in
the absence of obstructive disease.

The widespread use of cardiovascular medications
in our cohort with over 90% of patients on treatment
and nearly one-quarter receiving five or more agents
illustrates the intensity of empiric therapy these pa-
tients receive before their coronary anatomy is known.
The predominance of B-blockers, ACE inhibitors/ARBs,
and statins reflects adherence to guideline-based ap-
proaches for angina and cardiovascular risk reduc-
tion. However, the relatively low use of second-line
antianginal agents such as trimetazidine and ranola-
zine highlights ongoing uncertainty regarding optimal
management strategies in this population. These pre-
scribing patterns suggest that while treatment is often
escalated in response to persistent symptoms, it is not
endotype-guided and may remain insufficiently tailored
to the specific pathophysiology of angina.

Despite the high medication burden, symptom con-
trol remained suboptimal, as reflected by SAQ scores
and CCS class distribution. Importantly, there was no
significant association between symptom severity and
the number of medications used. These findings sug-
gest that, in the absence of diagnostic clarity regarding
the mechanism of angina, empirical treatment alone
may be insufficient. The lack of a significant association
between medication use and symptom burden may be
in part confounded by treatment dynamics, as patients
with more severe angina are more likely to receive in-
tensified therapy, potentially improving their symptoms
and thus obscuring a direct correlation

In addition to the lack of correlation between
medication burden and symptom relief, our findings
further demonstrate that the overall angina burden
in this cohort was comparable to that observed in
patients with obstructive CAD. Mean SAQ scores
for physical limitation (61.9 £ 15.1) and angina fre-
quency (74.1 £ 14.0) were lower than those report-
ed in ISCHEMIA (78.5-80.2 and 80.8-82.1, respec-
tively) and similar to those in ORBITA (71.3-69.1 n
63.2—60.0) [11,12].The CCS class distribution also
reflected moderate to severe symptoms, with 43.7%
of patients falling into class Il or lI-Ill and 10.7% in
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class lll. Taken together, these findings underscore
the clinical relevance of ANOCA and challenge the
assumption that non-obstructive disease equates to
minimal risk or symptom burden.

Comparison with international ANOCA cohorts re-
inforces the therapeutic ambiguity and symptomatic
burden observed in our population. In studies such
as CorMicA, iPOWER, and WARRIOR, patients with
non-obstructive coronary disease were prescribed
high rates of B-blockers, ACE inhibitors/ARBs, and
statins [7-9].

Of note, aspirin use in our study was consider-
ably lower (22.5%) compared to CorMicA (86.8%) and
WARRIOR (52.1%), possibly reflecting greater align-
ment with guidelines discouraging routine antiplatelet
therapy for primary prevention. This variation also illus-
trates the ongoing uncertainty around antiplatelet use
in ANOCA, particularly in light of emerging evidence
suggesting limited benefit, or even harm in subgroups
with vasospastic angina [13].

Calcium channel blockers were prescribed in
44.1% of patients, a higher rate than in iPOWER or
WARRIOR, likely reflecting clinical judgment in the
context of uncontrolled symptoms and comorbid hyper-
tension. However, the literature suggests that calcium
antagonists may be most effective in patients with epi-
cardial vasospasm rather than isolated microvascular
dysfunction, highlighting once again the importance of
accurate phenotyping [10].

A key limitation of our study is the absence of
functional coronary testing to differentiate ANOCA
endotypes, meaning that although patients were
carefully selected for invasive coronary angiography,
it remains possible that in a small proportion the di-
agnosis may not truly represent ANOCA, reflecting
real-world practice where most patients are man-
aged empirically.

CONCLUSION

This study underscores the therapeutic uncer-
tainty and variability that characterizes the man-
agement of patients with suspected ANOCA in the
absence of clear mechanistic diagnosis. These pa-
tients are often treated empirically and many remain
symptomatic despite polypharmacy. These findings
highlight the need for individualized, endotype-guid-
ed treatment strategies.
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