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ABSTRACT

Type 2 Myocardial Infarction Unmasking Critical Left Main
Coronary Artery Stenosis in Severe Anemia due to Addison-
-Biermer Disease: A Case Report

Zielinski M.", Wojciechowska M.?, Radziszewski M.?, Paw-
luczuk P.", Zarebinski M.

" Invasive Cardiology Unit, Independent Public Specialist Western
Hospital John Paul Il, Grodzisk Mazowiecki, Poland; Faculty of
Medicine, Lazarski University, Warsaw, Poland; 2 Laboratory of
Centre for Preclinical Research, Department of Experimental and
Clinical Physiology, Medical University of Warsaw, Warsaw, Poland

To this day, myocardial infarction (M) remains the leading cause of
mortality worldwide. While its etiology is multifactorial, anemia — regard-
less of its underlying cause — may either accompany Ml as a comorbid-
ity or serve as a direct precipitant of myocardial ischemia, particularly
in cases of type 2 MI. Importantly, anemia diagnosed at hospital ad-
mission has been recognized as an independent predictor of adverse
cardiovascular outcomes, including both short- and long-term mortality,
irrespective of its role in the pathogenesis of MI.

In the case presented, severe macrocytic anemia caused by vitamin
B12 deficiency resulted in acute coronary syndrome without ST-seg-
ment elevation (NSTE-ACS). Because of typical chest pain and deep
ST-segment depression in multiple leads, the patient was initially qual-
ified for urgent coronary angiography. In the meantime, however, mor-
phology results revealed severe anemia, and a noninvasive strategy
was chosen. During hospitalization, the patient’s blood deficiency was
corrected, the cause of anemia was identified, and treatment was in-
itiated.

STRESZCZENIE

Zawat serca typu 2 ujawniajgcy krytyczne zwezenie pnia lewej
tetnicy wiencowej w przebiegu ciezkiej niedokrwistos$ci spo-
wodowanej chorobg Addisona-Biermera — opis przypadku

Zielinski M.", Wojciechowska M.?, Radziszewski M.?, Paw-
luczuk P.", Zarebinski M.

" Klinika Kardiologii Inwazyjnej, Szpital Zachodni im. Jana Paw-
fa Il, Grodzisk Mazowiecki, Polska;, Wydziat Medyczny, Uczelnia
tazarskiego, Warszawa, Polska; ? Laboratorium Katedry i Zakta-
du Fizjologii Doswiadczalnej i Klinicznej, Centrum Badan Przed-
klinicznych, Warszawski Uniwersytet Medyczny, Warszawa

Zawat mig$nia sercowego (M) w dalszym ciggu pozostaje gtéwnag
przyczyng zgondw na catym $wiecie. Anemia — niezaleznie od przy-
czyny — moze wspofistnie¢ z zawatem jako choroba wspottowarzy-
szgca, ale rowniez by¢ bezposrednim czynnikiem wywotujgcym nie-
dokrwienie mig$nia sercowego, szczegdlnie gdy méwimy o zawale
typu 2. Co istotne, niedokrwisto$¢ stwierdzona w chwili przyjecia do
Szpitala jest uznawana za niezalezny czynnik prognostyczny nieko-
rzystnych zdarzen sercowo-naczyniowych, wiiczajgc w to zarébwno
krotkoterminowa, jak i dfugoterminowg $Smiertelno$c.

W przedstawionym przypadku ciezka niedokrwisto$S¢ doprowadzita
do wystgpienia ostrego zespofu wiericowego bez uniesienia od-
cinka ST (NSTE-ACS). Ze wzgledu na objawy kliniczne i zmiany
niedokrwienne w EKG przy przyjeciu pacjent poczatkowo zakwalifi-
kowany zostat do pilnej koronarografii. Jednak w migdzyczasie wy-
niki morfologii krwi ujawnity ciezkg niedokrwisto$¢ makrocytarng, co
sktonito lekarzy do podjecia decyzji o wstrzymaniu zabiegu i wdro-
Zeniu leczenia zachowawczego. Podczas hospitalizacji dokonano
transfuzji preparatéw krwiopochodnych i wdrozono substytucje wi-
taminy B12.


https://orcid.org/0009-0000-7050-7403
https://orcid.org/0000-0003-0995-1171

64

Coronary angiography was performed two months later, once blood
counts had normalized, revealing significant stenosis of the distal seg-
ment of the left main coronary artery (LMCA) and critical ostial stenosis
of the left anterior descending artery (LAD). This case report provides
a starting point for discussing the optimal timing of coronary angiogra-
phy in the setting of NSTE-ACS with concomitant anemia and urges
deliberate consideration of any potential delay, as well as follow-up
treatment.

Keywords: myocardial infarction, macrocytic anemia, vitamin B12,
atherosclerosis
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Koronarografia przeprowadzona dwa miesigce p6zniej po unormo-
waniu parametréw morfologii krwi, ujawnita istotne zwezenie dystal-
nego odcinka pnia lewej tetnicy wiencowej (LMCA) oraz krytyczne
zwezenie ujscia gatezi przedniej zstepujacej (LAD). Przypadek ten
stanowi punkt wyjscia do dyskusji nad optymalnym momentem wy-
konania koronarografii w kontek$cie NSTE-ACS wspdtistniejgcego
Z niedokrwisto$cig oraz skfania do rozwaznego przemyslenia kwestii
potencjalnych opdznien w diagnostyce i dalszym leczeniu.

Stowa kluczowe: zawat mig$nia sercowego, niedokrwisto$¢ makro-
cytarna, witamina B12, miazdzyca

Introduction

Myocardial infarction (MI) remains one of the leading
causes of morbidity and mortality worldwide, pos-
ing significant diagnostic and therapeutic challeng-
es in clinical practice. By definition, Ml is classified
into five types based on underlying pathophysiology,
which correspond to different treatment strategies and
varying prognoses. Type 1 Ml is caused by athero-
thrombotic events, whereas type 2 Ml encompasses
a broader group of conditions characterized by sec-
ondary ischemia resulting from a mismatch between
oxygen supply and demand [1, 2].

After establishing the diagnosis of MI, it is crucial
to differentiate between type 1 and type 2 in order to
select the most effective treatment [3]. High-risk type
1 MI usually requires reperfusion by invasive revas-
cularization (percutaneous coronary intervention or,
far less frequently, coronary artery bypass grafting),
whereas in type 2 Ml the treatment approach should
focus on alleviating the primary underlying causes of
ischemia, which can be diverse [4].

Anemia can either coexist with any type of M| as
a comorbidity or act as a direct cause of ischemic my-
ocardial injury, leading to type 2 M. In the first scenar-
io, it is often secondary to bleeding associated with the
administration of antiplatelet or anticoagulant therapy.
Upper gastrointestinal bleeding may be further pro-
moted by stress ulcer formation. In addition, hematuria
can result from traumatic or improperly placed urinary
catheters in severely ill patients.

Regardless of its role in precipitating MI, anemia
measured on hospital admission for acute coronary
syndrome has been identified as an independent
predictor of adverse cardiac events, as well as in-
creased short- and long-term mortality. In one study,
patients with moderate to severe anemia (Hb con-
centration < 11 g/dL) had a twofold increase in long-
term mortality risk [5]. Several explanations have
been proposed in the literature to account for this
association, including impairment of myocardial re-
modeling and excessive inflammation [2].

According to the WHO definition, severe anemia
is diagnosed if the hemoglobin (Hb) level falls below
8 g/dL and requires immediate blood transfusion [6].
Another approach to categorizing anemia utilizes the
mean size of erythrocytes, denoted by mean corpus-
cular volume (MCV). An MCV under 80 fL signifies
microcytic anemia, and an MCV over 100 fL is con-
sidered macrocytic; values in between are classified
as normocytic. Microcytic anemia results from iron
deficiency and accompanies chronic bleeding; it is
especially frequent in gastrointestinal tract cancers. In
contrast, normocytic anemia is typical of acute ane-
mia (mainly bleeding, less often hemolysis), as well as
chronic kidney disease and bone marrow disorders.
Macrocytic anemia is generally related to vitamin B12
and folic acid deficiency.

Macrocytic anemia

Macrocytic anemia can be further subdivided into
megaloblastic and non-megaloblastic types based on
the presence of enlarged nucleated red blood cells
(macroovalocytes) in a peripheral blood smear [7].
The most common cause of megaloblastic anemia is
vitamin B12 deficiency [8], which itself can be caused
by various factors, such as pernicious anemia (also
known as Addison—-Biermer disease), chronic over-
consumption of alcohol, or Diphyllobothrium latum
infection.

Pernicious anemia is a relatively rare condition,
with general population prevalence estimates rang-
ing from 1/10,000 to 1/1,000 [8]. It is caused by the
presence of autoantibodies directed against parietal
cells (specifically their H+/K+ ATPase) and/or intrinsic
factor, which is required for vitamin B12 absorption.
The consequences of vitamin B12 deficiency are he-
matological (megaloblastic anemia) and neurological
(peripheral neuropathy). Neurological manifestations
result from impaired myelination, most prominently
affecting the posterior and lateral columns of the spi-
nal cord, leading to sensory deficits in the lower limbs
(symmetric paresthesia, numbness, and unsteady
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gait). Additionally, the accumulation of methylmalonate
in the central nervous system—a neurotoxic metab-
olite—may further exacerbate neurological damage
and can be associated with nonspecific psychiatric
symptoms such as apathy, anxiety, confusion, mem-
ory loss, or cognitive decline.

The clinical course of pernicious anemia is typically
insidious, with symptoms developing gradually over
an extended period. As a result, patients may fail to
recognize or report their manifestations, having adapt-
ed to the subtle, progressive nature of the condition.
Most individuals with vitamin B12 deficiency present
for medical evaluation due to nonspecific symptoms
attributable to anemia, such as fatigue, pallor of the
skin, and headaches.

The main objective of investigating the exact etiolo-
gy of vitamin B12 deficiency is to identify patients who
require lifelong cobalamin replacement therapy (e.g.,
those suffering from pernicious anemia), as opposed to
those with inadequate intake (e.g., an improperly bal-
anced vegan diet) or Diphyllobothrium latum infection.
According to the British Committee for Standards in
Hematology guidelines, anti-intrinsic factor antibodies
(anti-IFAB) should be checked in all symptomatic pa-
tients. However, although highly specific (95%), their
sensitivity is low (anti-IF antibodies are present in
40-60% of cases), which means that patients neg-
ative for anti-IFAB may still have pernicious anemia.
The diagnosis of “antibody-negative pernicious ane-
mia” is made if no other causes of vitamin B12 defi-
ciency are found. Consequently, treatment should be
initiated without delay to prevent further exacerbation
of neurological deficits. Therefore, in clinical practice,
anti-IFAB testing is often initially omitted, since the re-
sult does not influence the course of treatment and
does not rule out pernicious anemia.

Moreover, gastroscopic biopsy may be performed
to assess for atrophic gastritis, as it is often associated
with pernicious anemia.

Although the treatment of vitamin B12 deficiency
anemia is simple and based solely on supplemen-
tation, in patients with pernicious anemia, a lifelong
parenteral regimen is required. It is worth noting that
hematological abnormalities may be absent, so vita-
min B12 deficiency may present exclusively with neu-
rological manifestations. Nonetheless, early treatment
is essential to avoid permanent neurological disability.

Case

A 72-year-old male with a history of smoking and treat-
ed for arterial hypertension was admitted to the emer-
gency department with a diagnosis of acute coronary
syndrome without ST-segment elevation. The patient
reported severe chest pain accompanied by torsions.

On ECG, there were diffuse ST-segment depressions
in most leads, with ST elevation in aVR (Fig. 1A).

On admission, the patient was still experiencing
chest pain. Vital signs were as follows: blood pressure
112/78 mmHg and heart rate 93 bpm. The patient was
hemodynamically stable, and physical examination re-
vealed no signs of heart failure (Killip class 1).

Because of the clinical presentation and ischemic
changes on ECG suggesting left main stenosis, prox-
imal left anterior descending artery stenosis, or tri-
ple-vessel coronary artery disease [9], the patient was
qualified for urgent coronary angiography [4]. In the
meantime, however, laboratory results revealed se-
vere anemia with Hb 5.7 g/dL (Tab. 1), and a decision
was made to defer the procedure. The patient had no
signs of active bleeding, was hemodynamically stable,
and had no arrhythmias. He underwent an urgent red
blood cell transfusion (two units of packed red blood
cells), which relieved his chest pain. ECG performed
after the transfusion showed significantly reduced is-
chemic changes (Fig. 1B), echocardiography revealed
hypokinesis of the apex and apical segments of the
left ventricle with an LVEF of 50%, and troponin was
elevated with a dynamic profile consistent with Ml
(Tab. 1).

Further hematological evaluation revealed pancy-
topenia, macrocytic anemia, and decreased serum vi-
tamin B12 concentration, with normal folic acid levels.
During a comprehensive clinical interview, the patient
reported neurological and psychiatric symptoms over
the past year, including paresthesia, muscle weak-
ness, and motor difficulties, memory problems, and
a persistently low mood. Due to progressive cognitive
decline and prolonged social withdrawal, the patient’s
family ultimately encouraged him to seek medical at-
tention. Notably, during the physically demanding jour-
ney to the healthcare facility, the patient experienced
chest pain and was admitted to the hospital.

As part of the diagnostic evaluation for anemia, an
upper gastrointestinal endoscopy was performed. His-
topathological analysis of biopsy specimens from the
fundus and antrum revealed chronic atrophic gastritis
with features typical of pernicious anemia—including
glandular atrophy, intestinal metaplasia, and chronic
lymphoplasmacytic infiltration. No evidence of Hel-
icobacter pylori infection was found. Additionally, the
patient was evaluated by a psychiatrist and a neurolo-
gist, who concluded that the neurological and psychi-
atric symptoms were attributable to vitamin B12 defi-
ciency. The clinical presentation was consistent with
Addison-Biermer disease, indicating it as the cause
of anemia.

During hospitalization, the patient received four
units of packed red blood cells and one unit of plate-
let concentrate. Moreover, intramuscular vitamin B12



66

Review of Medical Practice, 2026; Vol. XXXII, No. 1

g AL R

VL

/MA] i
.'\__,_~

11z

T‘Nrﬂ"ﬁ—*—'ﬁrﬁﬂ*ﬁ

MOW/&/

1258 39 22| CEAS 08 I" 5+

avﬁ

| A
) R 1| W PR Wpf—dl__—_h-_F-— e

S oS TS v

= 7=
i

Y J\Hd V}Jlr \JL'P’J ’/\JVJ F/\\

=uals 10mm/mV 25;’50!{: MiMedical ver) 1.23>

ve |
—

-\,MIMMMF‘\_JF_W? L G |

|
It
ft

avre 1 ! I r ¥ q
2ESHSasRsan s snesnanaRatt: arin, Lo |0

,-\J“""'

I

i

fat

i L

I~

[T}

A
1“ 25 mmis
L q vi ]
ﬂ_ | ‘ l ' ' ' | BHER L
e “‘"-‘u_f—v‘-h-f"——'y_f——-\_/—-ﬂ.,r—-—wu—-—uv ‘.:. “A'MM‘MlM'M‘M{MJ‘—
L] M |
i . I ' 1 | 1 ; i |
. . - - - - - . H I I | I | ' '
T o | | | | | I |
~—— lHWMMMMM,—f& \_-....'K_,’\—._.' Nl o A N oS
I i I i S { | i
MR | ‘ LoV 4 ’ i N f i i |
. * I
g Py Gy Sy o Ty gy S| __f\___}_/\__.. PNkt Ned N =
| . . X i ; : . ] | | i i i i |
= ] ! J | ] ] 4 " » | | ] | i } | i
_\_’wwwwwwwv \.._.HJ'\__,._..:"__’,’\_,_..‘N'\__,._.H.\_-.. N S
aVF ' v | i P
' I f
WMMMMWFA WW%W\‘MIWW—\NF\——'R
B

Figure 1. ECG recorded at 25 mm/s. A. On admission, ST-segment depressions in leads |, Il, aVF, V2-V6, negative T wave in
lead aVL, and ST elevation in lead aVR. B. ECG taken on the same day after transfusion of two units of red blood cells—less

severe ST-segment changes

injections were administered. A gradual improvement
in hematological parameters was observed. The pa-
tient was mobilized and did not experience recurrence
of angina. An LVEF of 50% was confirmed on fol-
low-up examination. He was discharged home after
2 weeks of hospitalization and prescribed nebivolol
5 mg once daily, atorvastatin 5 mg once daily, folic
acid 5 mg once daily, and vitamin B12 250 ug once

weekly. However, due to severe ECG abnormalities
on admission, markedly elevated troponin levels, and
segmental wall motion abnormalities on echocardiog-
raphy, he was scheduled for coronary angiography
once his blood counts normalized. Coronary angiog-
raphy was performed after two months, when blood
counts had normalized. At that point, the patient had
no psychiatric or neurological symptoms and was in
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Figure 2. Coronary angiography prior to PCI. A: LCA: significant tight stenosis of the ostial LMCA and proximal segment of the
left anterior descending (LAD) artery (left cranial view). B: LCA: significant tight stenosis of the proximal segment of the LAD with
impaired TIMI 2 flow; circumflex artery without abnormalities. C: LCA: significant tight stenosis of both the LMCA and proximal
segment of the LAD (right cranial view). D: RCA: no abnormalities. E: RCA: retrograde filling of the distal LAD segment

a good mood, active, and socially engaged. He denied
chest pain during this period. On resting ECG, slight
ischemic changes were still present.

The examination revealed right coronary artery

dominance with retrograde filling of the periapical seg-
ment of the left anterior descending artery (LAD), vis-
ible in the RAO projection. In the left coronary artery,
stenosis of the distal segment of the trunk was found
(minimal lumen area of 3.38 mm?on IVUS), which was
combined with critical ostial stenosis of the LAD (mini-
mal lumen area of 4.36 mm? on IVUS).
A cardiothoracic surgery consultation was proposed,
but the patient refused. Therefore, percutaneous cor-
onary intervention (PCI) was performed using a sin-
gle-stent technique with proximal optimization. The
procedure restored normal angiographic parame-
ters—full vessel lumen, patent circumflex artery, and
no visible dissections. The results were confirmed by
post-PCI IVUS, where the minimal lumen area of the
trunk was 8 mm? and that of the LAD ostium was 6
mm?. Dual antiplatelet loading was performed before
the procedure.

Conclusions

Anemia accompanying ACS is a well-established
predictor of increased short- and long-term mortali-
ty [10]. Although severe anemia can independently
precipitate type 2 MI, current evidence suggests that

it is frequently not the sole underlying cause. In an
analysis of the ACS registry by Sudarsky et al. [11],
95% of anemic patients who underwent coronary an-
giography demonstrated obstructive coronary artery
disease, and 78% were deemed suitable for revascu-
larization, indicating a multifactorial pathophysiology in
most cases. This underscores the need for increased
vigilance among clinicians, who should remain cau-
tious about the possibility of significant underlying cor-
onary artery disease, with anemia merely exacerbat-
ing ischemia.

Importantly, the underlying cause of anemia may fur-
ther modulate ischemic risk. In vitamin B12 deficiency,
impaired DNA synthesis leads to ineffective hemato-
poiesis, usually affecting all three cell lines, including
reduced platelet counts. Moreover, the decreased
erythrocyte count is accompanied by reduced red
blood cell deformability, limiting their passage through
stenotic vessels and the microcirculation. Together,
these abnormalities exacerbate tissue hypoxia and
may further complicate the clinical course in ACS.

In this context, early red blood cell (RBC) transfu-
sion may serve as an appropriate initial strategy to
enhance oxygen delivery, particularly in hemodynam-
ically compromised patients. However, as highlighted
by the present case, it remains essential to maintain
a high index of suspicion for concomitant coronary
artery disease, which may necessitate definitive diag-
nostic and therapeutic intervention.
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Table 1. Changes in the patient’s laboratory parameters
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Parameter (normal range) The day of Day 2 of Discharge from the 2 months
[units] admission hospitalization hospital after
HGB (12.2-15.8)[g/dL] 5.7 7.9 8.8 15.2
HCT (37.0—45.0) [%] 17.3 22.8 261 48.8
MCYV (80.0-96.0)[fL] 123.6 108.1 107.9 85.2
WBC (4.00-10.00) [10%/uL] 2.21 2.77 7.74 8.49
PLT (130—400) [10%/uL] 34 37 246 223
B12 (197-771) [pg/mL] 62 - - -
Folic acid (2.0-9.1) [ng/mL] 4.2 - - -
Fe (33—193) [ug/dL] 112 - - -
Troponin Ths (0.00-0.014) [ng/mL] | 0.035 -> 1.93 3.71 0.239 -
CK-MB (0.1-4.87) [ng/mL] 1.89 -> 81.51 58.82 0.63 -

In patients qualified for initial conservative manage-
ment of ACS, high-dose statin therapy should be initi-
ated, and antiplatelet treatment should be considered.
In this case, failure to administer a high-dose statin
and at least one antiplatelet agent constituted a man-
agement error—particularly after the cause of anemia
had been identified and hematological parameters
had improved, including normalization of the platelet
count. This is especially important given the presence
of significant ischemic changes on ECG, regional wall
motion abnormalities on echocardiography, and ele-
vated troponin levels, all of which strongly suggest an
underlying coronary etiology.

Another important aspect is the timing of coronary
angiography. According to the 2023 ESC guidelines, if
angiography in the course of non-ST-elevation Ml is
not indicated urgently or within the early 24-hour win-
dow, its timing should be guided by clinical stabilization
and optimization of comorbid conditions but performed
prior to hospital discharge [4]. In our patient, however,
given the incomplete recovery of cognitive function,
persistently abnormal blood counts (Hb 8.8 g/dL at
discharge), and the absence of clinical symptoms after
mobilization on the ward, we elected to postpone cor-
onary angiography until full clinical stabilization. The
patient was advised to limit strenuous physical activity
until the procedure was performed. In retrospect, after
reviewing the coronary imaging, the decision to delay
coronary angiography is questionable.

An entirely distinct issue is microcytic anemia (usu-
ally secondary to chronic blood loss), where invasive
treatment of coronary artery disease—and the associ-
ated need for dual antiplatelet therapy (DAPT)—carries
an increased risk of ongoing bleeding. In such cases,
it is essential to identify and, if possible, eliminate the
source of bleeding. In patients with a high likelihood
of underlying coronary artery disease—evidenced by

persistent symptoms despite blood transfusion and
restoration of hemoglobin levels above 8 g/dL, such
as resting angina, hemodynamic instability, or electri-
cal disturbances—it is advisable to perform coronary
angiography and consider the use of stents with the
shortest possible duration of DAPT or, alternatively,
drug-coated balloons.

An additional, somewhat peripheral yet important
issue is the threshold at which red blood cell (RBC)
transfusion should be prioritized. Currently, there is no
clear consensus or universally accepted guideline de-
fining a specific hemoglobin level that mandates trans-
fusion in the setting of ACS. While the World Health
Organization generally recommends transfusion when
hemoglobin falls below 8 g/dL in stable patients, this
threshold may not be appropriate in the context of
myocardial ischemia, where oxygen delivery is crit-
ical. Several observational studies have suggested
that liberal transfusion strategies (e.g., transfusion
at Hb <10 g/dL) might be associated with better out-
comes in patients with ACS, but randomized controlled
trials have yielded conflicting results. For example, the
REALITY trial [12] compared restrictive (Hb <8 g/dL)
versus liberal (Hb <10 g/dL) transfusion strategies in
patients with Ml and anemia. It found no significant
difference in major adverse cardiac events between
the two groups, although some subgroups may ben-
efit from a more liberal approach. Importantly, both
undertransfusion and overtransfusion carry risks—the
former due to inadequate oxygen delivery and the lat-
ter due to increased blood viscosity, volume overload,
and potential prothrombotic effects. Therefore, trans-
fusion decisions should be individualized, taking into
account the patient’s hemodynamic stability, extent of
ischemia, ongoing bleeding, comorbidities, and clinical
symptoms, rather than relying solely on a fixed hemo-
globin value. Further research is needed to establish
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evidence-based transfusion thresholds specifically tai-
lored to patients with ACS.

In summary, the intricate interplay between anemia
and myocardial ischemia highlights the need for inter-
vention studies to establish evidence-based guide-
lines on whether and when to perform coronary an-
giography in MI and when to choose a conservative
strategy, so that outcomes for these patients can be
optimized. Additionally, it should be noted that anemia
as the sole etiology is uncommon; more often, anemia
serves to unmask underlying coronary artery disease.
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