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Abstract

The case of a 35-year-old female with heart failure is presented, where the symptoms overlap with the heterogeneous man-
ifestations of coronavirus disease 2019 (COVID-19). Those similarities and a recent shift in priorities during the SARS-CoV-2
pandemic delayed the recognition of acute heart failure in this patient. During the differential diagnostic process, obliterative
disease was discovered in the bilateral subclavian and right renal arteries, and the latter resulted in uncontrolled hypertension,
which played a significant role in the development of heart failure. The aetiology of vascular alterations turned out to be
Takayasu’s arteritis. Diagnosing Takayasu’s arteritis is typically not straightforward due to its nonspecific signs and symptoms.
Therefore, it can be concluded from our case report that the rising incidence of COVID-19 and focus on ruling out infection can
potentially defer alternative, but appropriate diagnostic tests, particularly for certain conditions like rare diseases. Early iden-
tification and intervention is especially important for treating acute heart failure, whereas delay increases the risk of severe
complications and mortality.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
placed a high burden on health care systems worldwide.1–3

The clinical manifestation of an infection with severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) can even
overlap with the symptoms of heart failure (HF)4; thus, it
can be difficult to differentiate, especially in cases of patients
below the age of 40 without any known cardiac conditions.
Furthermore, complications of SARS-CoV-2 infection often in-
volve the cardiovascular (CV) system.4 Generally, the chance
of infection and its complications occur with a much higher
probability than de novo HF in the younger population. Even
with clear statements from the current European Society of
Cardiology (ESC) Guideline on HF5 and guidance for the diag-
nosis and treatment of CV diseases during the COVID-19
pandemic,6 bias can arise due to a lack of experience with
COVID-19 patients. Late recognition of HF can result in de-
layed therapeutic intervention, leading to poorer outcome,

especially if the aetiology of HF is a rare disease such as
Takayasu’s arteritis (TA).

Case Report

Initial medical examination

A 35-year-old female, with a medical history of total thyroid-
ectomy due to obstructive goitre and ongoing thyroxine sub-
stitution (100 μg O.D.) experienced bilateral dorsal pain
above the level of the kidneys, being severe in character
and refractory to over-the-counter oral analgesics (paraceta-
mol, ibuprofen, and diclofenac) in daily maximum doses.
One week after the dorsal pain began, the symptoms wors-
ened and broadened into sharp pain in the epigastric region
with persistent nausea, and the patient was admitted to the
regional emergency unit (ER). During physical examination,

CASE REPORT

© 2022 The Authors. ESC Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any me-
dium, provided the original work is properly cited and is not used for commercial purposes.

ESC HEART FAILURE
ESC Heart Failure 2022; 9: 3602–3607
Published online 9 July 2022 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/ehf2.14054

https://orcid.org/0000-0001-9880-0425
mailto:nszgt@med.unideb.hu
http://creativecommons.org/licenses/by-nc/4.0/


right subcostal and epigastric regions were highly sensitive to
pressure, being the point of maximal pain at the gallbladder.
No abdominal guarding was present. Abdominal ultrasound
ruled out any pathological signs, except for an increased
amount of fluid within the posterior cul-de-sac. This led to
further gynaecological examination by a specialist, but no ev-
ident cause was found. Chest X-ray (CXR) was also performed,
without any significant abnormalities. The first laboratory
tests showed that the glomerular filtration rate (GFR) was
slightly reduced along with elevated C reactive protein
(CRP) (Table 1). Urine analysis made with a dipstick was with-
out any positive finding. The patient was discharged the same
day and was advised to follow-up with blood tests in a week,
which later showed no significant changes, except for ele-
vated lactate dehydrogenase enzyme (Table 1). Since the ini-
tial examination was performed in April 2020, there was no
routine screening available at that time to exclude SARS-
CoV-2 infection.

Deterioration of the patient’s general state led to
hospitalization

After 10 days, the patient was admitted to the same ER with
severe generalized weakness, headache, shortness of breath
following minimal physical stress, and dry cough, but without
any history of fever. Physical examination showed
tachypnoea, bilateral crepitation in the lungs with conges-
tion, along with normal heart sounds, diffuse abdominal sen-
sitivity and bilateral peripheral oedema in her lower extrem-
ities. Normal values were obtained with blood pressure (BP)
measurements on the upper limbs. ECG showed no specific
alterations. CXR proved pneumonia and hydrothorax in the

right lung. Furthermore, moderately elevated CRP was de-
tected (Table 1). Taking the symptoms, CXR result, and
heightened awareness about the pandemic into consider-
ation, the patient was admitted with high probability of
SARS-CoV-2 infection. However, real-time reverse transcrip-
tase-polymerase chain reaction (RT-PCR) analysis ruled out
an active infection. Therefore, a chest computed tomography
(CT) scan was performed to search for potential radiological
signs of COVID-19. A large area of pneumonia involving both
lungs with extended pleural effusion was detected, but the
specific COVID-19 characteristics of bilateral, basal peripheral
ground-glass opacities were not found. The contour of the
heart was enlarged, but the CT scan evaluation did not sug-
gest any other cardiac abnormality. During examination, the
CT scan was extended to the upper abdominal region, where
an occluded right renal artery was detected. Because the sup-
plied kidney was atrophic, an acute occlusive event was ex-
cluded. An aneurysm in the proximal part of the splenic ar-
tery was also noted. Because of the pleural effusion,
thoracentesis was performed, where 2000 mL
serosanguineous, but lightly clouded fluid was removed,
which was confirmed to be a transudate according to Light
criteria.7 Further analysis of the transudate excluded any
pathogenic infection or malignancy. The patient’s treatment
began here with intravenous (i.v.) levofloxacin and
pantoprazole, which were administered for 9 days.

Transfer to the regional COVID-19 ward

Regardless that SARS-CoV-2 infection was excluded, the pa-
tient was still moved to a regional COVID-19 facility at day
5 of hospitalization. Consequently, this decision to transfer

Table 1 Dynamic changes in laboratory findings

Lab item Normal range 01/April/2020 09/April/2020 22/April/2020 24/April/2020 27/April/2020 29/April/2020 03/Jun/2020

White blood cell
count (109/L)

4.50–10.80 9.13 10.22 10.41 ― 15.96 ― ―

Lymphocyte
count (109/L)

0.90–3.10 1.23 1.81 1.51 ― 2.27 ― ―

Neutrophyl
count (109/L)

1.90–7.70 7 7.13 8 ― 11.51 ― ―

Hs-CRP (mg/L) <4.6 36 11.4 56 36.4 52.97 ― 4.7
ALT (U/L) <40 22 15 ― 845 1335 667 12
AST (U/L) <40 19 28 ― 760 567 143 13
Creatinine

(μmol/L)
44–84 121 119 121 144 110 123 98

Urea (mmol/L) 2.8–8.0 3.6 9.2 6.5 13.7 10.5 10.6 6.7
Glomerular

filtration rate
(mL/p/1.73 m2)

>90 50 51 50 41 56 49 64

NT-pro BNP (ng/L) <191.1 ― ― ― ― ― 31 460 ―

Lactate
dehydrogenase

(U/L)

135.0–220.0 301 584 475 1627 627 352 164

Serum amylase
(U/L)

5–220 31 ― ― ― ― ― ―
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unnecessarily elevated her exposure risk to SARS-CoV-2. She
also experienced severe nausea, and a gastroscopic examina-
tion was performed, where gastroesophageal reflux was
proven. A new round of RT-PCR tests again excluded SARS-
CoV-2 infection. To explore alternative pathologies that could
explain her status, transthoracic echocardiographic (TTE) ex-
amination was indicated, which showed severely reduced left
ventricular ejection fraction (LVEF). On day 6 of hospitaliza-
tion, HF was first posited as an explanation for the patient’s
severe status and symptoms. Hypotension was detected fol-
lowing a non-invasive BP measurement; therefore, mannitol
solution together with furosemide8 and dopamine were ad-
ministered i.v.

At this point, the patient was now in New York Heart Asso-
ciation (NYHA) III functional class, without adequate response
to HF therapy, and the patient was transferred to our depart-
ment’s intensive care unit.

Admission to the cardiology ICU

At the time of admission, the patient’s TTE showed a severely
reduced LVEF of 18% with diffuse hypokinesis. The structure
of the valves was normal aside from mild aortic regurgitation,
moderate mitral regurgitation, and moderate tricuspid regur-
gitation with an elevated right ventricular systolic pressure.
The thickness of the left ventricular wall was 10 mm. Around
the heart, 10 mm concentric pericardial effusion was visual-
ized. On ECG, sinus rhythm was detected, without any spe-
cific signs of ischemia, arrhythmia, peri- or myocarditis. NT-
proBNP was measured and found to be significantly elevated
as high as 31 460 ng/L (Table 1). Treatment with i.v. positive
inotropic agent (dobutamine) and diuretics (furosemide) was
initiated, based on acute HF guidelines.5

Hypertension was ascertained by invasive measurement
during coronary angiography.

To establish the aetiology of the patient’s acute HF, inva-
sive coronary angiography was performed, but this excluded
epicardial coronary artery disease. There was no coronary
physiology test performed to assess coronary microcircula-
tion. During examination, the right radial artery access failed,
because the diagnostic catheter could not reach the brachio-
cephalic trunk due to an occluded right subclavian artery. It
must be noted here that arterial BP was normal at the level
of the occlusion. Switching to the right femoral artery ap-
proach, 220/100 mmHg BP was ascertained by invasive mea-
surement. Systolic BPs of lower and upper limbs were com-
pared, where the discrepancy was as high as 110 mmHg
systolic.

Based on these findings, antihypertensive drug therapy
was added to the HF therapy. Doses were titrated to achieve
perindopril 5 mg twice a day (BID), indapamide 1.25 mg once
daily, amlodipine 5 mg BID, bisoprolol 2.5 mg BID, and

spironolactone 25 mg BID. The regimen above was prescribed
at hospital discharge as well.

Final diagnosis

Abdominal-chest CT angiography was performed, which con-
firmed bilateral subclavian artery occlusion (Figure 1) in addi-
tion to the previously described right renal artery occlusion
(Figure 2), but with a polar artery still supplying the right kid-
ney. Following from our findings, TA was proposed based on
the widely used classification criteria by the American College
of Rheumatology.9 Three major criteria led to our conclusion:
(i) age under 40 years; (ii) at least 10 mmHg difference sys-
tolic BP between the two arms/extremities; and (iii) occlusion
of the aortic branches proven by angiography.9 To summarize
the likely progression of her condition, vascular inflammation
from TA caused occlusion of the right renal artery and conse-
quentially led to arterial hypertension, which could not be
revealed by non-invasive BP measurements because of the
occluded subclavian arteries. Eventually, the patient’s uncon-
trolled hypertension caused acute HF.

Our diagnosis of TA was supported after consultation with
an immunologist. Another explanation could have been vas-
culitis of the small vessels causing myocarditis-related HF;
however, in this patient’s case anti-neutrophil cytoplasmic
antibody (ANCA) levels were within the reference range
and no small vessels were involved. Instead, either TA or im-
munoglobulin G4 (IgG4) related vasculitis was the most
likely underlying pathology. IgG4-related disease is a
fibro-inflammatory condition that can affect nearly any or-
gan system with inflammatory aortitis and periaortitis, but
it is usually restricted to the aorta. However, the patient’s
IgG4 values were normal, and the clinical character of the
lesions suggested this mechanism was unlikely in her case.
A positron emission tomography CT scan would have differ-
entiated between TA- and IgG4-related vasculitis but due to
the current Hungarian health system financial environment,
it could not have been performed in a timely manner. Con-
sidering that the treatment course for both diseases is
equivalent, and the patient was in poor condition, the im-
munologist suggested prompt initiation of methylpredniso-
lone and azathioprine therapy in combination with HF and
antihypertensive medication.

The patient responded quickly to adequate antihyperten-
sive and HF medical management. After 2 weeks, TTE showed
a moderately reduced LVEF of 40%.10 At 4 weeks, cardiac
magnetic resonance imaging was performed and excluded
significant structural abnormalities, the LVEF was normal.
There was no late gadolinium enhancement with inversion
recovery sequence.

Myocarditis could not be fully excluded as an explanation
in this case. Unfortunately, a troponin measurement was
not made during the examination process, a biopsy of the
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myocardium was not obtained, nor was a cardiac MR per-
formed during hospitalization. It must be acknowledged that
the patient also received immunosuppressive therapy
indicated by the immunologist. However, the patient’s rapid
response to antihypertensive and HF pharmacotherapy
supports our conclusions regarding the cause of the event.

Discussion

TA is a rare, idiopathic, granulomatous large-vessel vasculitis
affecting mainly young patients, and more frequently fe-
males. In most cases, diagnosis is delayed because of the
diverse and nonspecific signs and symptoms.11 The arteries

Figure 2 3D rendered CT angiography of the abdomen. CT angiography with volume rendered image shows the occluded right renal artery. The ostial
part of the artery is visible (black circle). Due to the complete lack of perfusion, the right kidney is not visible under this window setting.

Figure 1 3D rendered CT angiography of the chest. CT angiography with volume rendered image of the chest. Occluded right (A) and left (B) subcla-
vian arteries are showed by arrows.
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involved typically include most of the aortic branches, and
certain complications can develop such as cerebral thrombo-
sis or embolism, malignant hypertension, acute coronary syn-
dromes (ACS), or HF.12

We present a case where delayed recognition of acute HF
and TA led to end-organ damage. However, there were sev-
eral factors that influenced the course of events for this pa-
tient. First, it was almost inevitable the pandemic would take
priority and guide decision making on the part of the medical
staff. A major effort was initially placed on ruling out COVID-
19, for fear of misdiagnosing and spreading a SARS-CoV-2 in-
fection. This factor alone significantly shifted attention away
from other diseases and resulted in a substantial treatment
delay. Additionally, the heterogeneous symptoms prolonged
the diagnostic process. After initially examining for SARS-
CoV-2 infection, other pathologies were considered, such as
an acute abdominal event or pulmonary infection. The young
age of the patient likely biased the attending physicians to-
wards a more common aetiology and not to general artery
disease or heart failure from any cause. Each investigation,
even if necessary to rule out life-threatening conditions, ulti-
mately delayed the final diagnosis of acute HF and TA. Lastly,
the time that elapsed before admitting the patient to a
well-equipped medical center also delayed diagnosis.

In our opinion, there are at least two highly important les-
sons to learn here. One is the necessity to arrive at a proper
diagnosis and start evidence-based therapy as quickly as pos-
sible, especially in life-threatening conditions such as acute
HF. The second lesson relates to the recent pandemic. The re-

distribution of resources in health care systems during the
COVID-19 pandemic resulted in fewer and delayed hospitali-
zations for cardiac conditions.13–16 Clinicians justifiably prior-
itized the diagnosis of SARS-CoV-2 infection in their patients
during the pandemic, but unfortunately, this type of bias
could potentially albeit unintentionally hinder elucidation of
other pathologies. It must be emphasized that heart-related
diseases are still the leading cause of death worldwide.17

Our case report demonstrates that efforts must be made
not to misdiagnose or delay the identification of CV condi-
tions even when resources are unbalanced.
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