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Your Foot Can Help Predict Your Cardiovascular Risk

Masa-aki Kawashiri' and Hayato Tada?

'Department of Cardiology, Kaga Medical Center, Ishikawa, Japan

?Department of Cardiovascular Medicine, Kanazawa University Graduate School of Medical Sciences, Kanazawa, Japan

See article vol. 30: 491-501

Familial hypercholesterolemia (FH) is an
autosomal dominant disorder characterized by extreme
hyper low-density lipoprotein (LDL) cholesterolemia,
premature coronary artery disease, and tendon
xanthoma (TX)". Most clinical criteria for the
diagnosis of heterozygous FH adopt the existence of
TX as one of the key items*?. Notably, only the Japan
Atherosclerosis Society (JAS) diagnostic criteria for
heterozygous FH requires quantitative evaluation of
the Achilles tendon (AT), the threshold of which is >
9 mm on X-ray imaging for both genders?. It was
determined from the AT thickness of 36 participants
with non-FH manually measured using a vernier
micrometer in 1977 9. The mean * standard deviation
of AT thickness of those participants was 6.3+1.2
mm; that is, the AT thickness of 97.8% participants
with non-FH was <8.7 mm. While the threshold of
AT thickness = 9 mm for genetically diagnosed
heterozygous FH is extremely specific, it has the
disadvantage of low diagnostic sensitivity”. Thus, very
recently, the JAS has changed the reference value of
AT thickness for the diagnosis of heterozygous FH
from 9.0 mm for both genders to 8.0 mm for male
and 7.5 mm for female patients based on our
findings”.

It is unclear why only the ATs of FH thicken and
non-FH ATs do not even when blood LDL cholesterol
(LDL-C) levels are similar after adulthood. Based on
this, approximately 20% of genetically diagnosed FH
has an AT thickness <9 mm?. Further, it is unclear
why some FHs have thickened ATs and other FHs do
not even when they have comparable LDL-C levels.
Because most dyslipidemias other than FH manifest
in adulthood, one possible explanation for the former
question is that FHs have extreme higher LDL-C

levels than non-FHs during childhood and higher
cumulative burden of LDL-C. If this hypothesis is
correct, the relationship between connective tissue,
including AT, and LDL-C during childhood could be
a deciding factor. The explanation for the latter
question is that factors other than LDL-C levels are
also clearly involved in the development of TX in FH.
FH with TX has a higher incidence of
cardiovascular events than FH without TX®.
Moreover, regression of AT xanthomas in FH under
cholesterol-lowering therapy was significantly
correlated with a reduced major cardiovascular event”.
LDLs in circulation accumulate into tendons,
especially when subjected to physical and mechanical
stimulation, and become oxidized LDL.
Histologically, cholesterol deposition is observed both
in the extracellular matrix of the tendon and inside
histiocytes and other foam cells, which show several
intracytoplasmic lipid vacuoles, lysosomes, and myelin
figures. An inflammatory cell infiltrate and fibrous
reaction may be associated. In elderly patients with
very advanced TXs, even calcification could be
present. These clinical and pathological findings
suggest that the progression and regression of TX and
atherosclerosis share similar mechanism, such as
inflammation, oxidation, and cholesterol deposition.
Artieda er al. proved that macrophages from
heterozygous FH with TX have a higher
predisposition to form foam cells after oxidized LDL
overload than those from heterozygous FH without
TX. They also reported that participants with FH
with TX showed increased plasma tryptase, tumor
necrosis factor-alpha, interleukine-8, and
interleukine-6 concentrations®. A previous clinical
study presented that blood samples from FH with TX
released more proinflammatory monocytes and
lipoprotein-associated oxidative stress than those from
FH without TX”. In contrast, Adorni ez al
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demonstrated that the cholesterol efflux capacity of
high-density lipoprotein (HDL) mediated by the
ATP-binding cassette Al and serum cholesterol
loading capacity of FH with AT xanthoma are
significantly higher than those of FH without AT
xanthoma'?. Moreover, the cholesterol efflux capacity
of HDL mediated by the ATP-binding cassette G1
was significantly lower than those of FH without
X",

These findings were also supported by genetic
analysis. Qosterveer ¢z al. examined the association
between the existence of TX in FH and variants in
four genes regarding the reverse cholesterol pathway
and four genes regarding the LDL oxidation pathway,
all of which were selected based on functionality and/
or association with cardiovascular disorders in a
previous study'V. As a result, some risk alleles
regarding reverse cholesterol pathways, such as the
cholesteryl-ester transfer protein and LDL receptor,
and some other risk alleles regarding the LDL
oxidation pathway, such as apolipoprotein A4, were
significantly associated with the existence of TX.
Finally, the odds of TX increased with the gene-loaded
scores, the total number of risk alleles, of both reverse
cholesterol transport and LDL oxidation pathway'".
Thus far, no contemporary Mendelian randomization
studies on TX development in FH have been
conducted. In the future, more detailed genetic
background for the development of TX may be
elucidated.

In this issue of the Journal of Atherosclerosis and
Thrombosis, Matsumoto ez al. retrospectively
investigated the incidence of major cardiovascular
events based on AT thickness'”. Their study
participants were Japanese patients with coronary
artery disease treated by successful percutaneous
coronary intervention. These participants were divided
into two groups according to AT thickness measured
by soft X-ray radiography: 1) AT thickness > 8.0 mm
in male and >7.5 mm in female participants, both of
which are similar to the new thresholds for the
diagnosis of heterozygous FH established by the JAS
diagnostic criteria 2022 (note that the new JAS FH
diagnostic criteria adopts a threshold of AT thickness
> 8.0 mm in male and > 7.5 mm in female patients),
and 2) the rest of the study participants. Matsumoto
et al. reported that patients with thicker AT (possibly
FH) represent higher LDL-C levels, higher HbAlc,
greater body mass index, and lower incidence of
hypertension and acute coronary syndrome.
Multivariate analysis indicated that the presence of AT
thickening was independently correlated with the
incidence of major cardiovascular events after
successful percutaneous intervention'?. Other reports

10

show that AT thickness is associated with the degree
of coronary atherosclerosis, severity of coronary artery
disease', instability of coronary plaque'¥, and
cardiovascular events'. Compared with previous
similar studies, one of the advantages of the study by
Matsumoto et al. is the relatively large number of
patients involved. Additionally, the criteria for AT
thickening was nearly identical to the threshold of the
new JAS criteria for FH diagnosis in 2022. The study
suggested that if FH is diagnosed according to the
new JAS criteria, its coronary risk can be assessed

simultaneously.
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“Burgundy wine” pleural effusion: An unusual
manifestation of acute bacterial empyema
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1 | CASE PRESENTATION

A 75-year-old man presented with a one-week history
of persistent right chest pain, fever, and dyspnea. Chest
radiography and computed tomography (CT) revealed
multiple lung abscesses in the right lung and a large en-
capsulated pleural effusion (Figure 1). Thoracentesis re-
vealed a dark-red malodorous pleural effusion with a pH
of 6.74 and undetectable glucose (Figure 2). The pleural
effusion culture was positive for Fusobacterium nuclea-
tum, Prevotella salivae, and Parvimonas micra. Chest
imaging findings improved following pleural drainage, in-
trapleural fibrinolytic therapy, and intravenous antibiotic
treatment (Figure 3).

Although empyema diagnosis by thoracentesis is relatively straightforward, the
pleural effusion can sometimes be bloody rather than purulent. We report a case
of acute empyema with a dark-red bloody effusion, wherein multiple anaerobic
bacteria were detected. Chest imaging findings improved with pleural drainage,
intrapleural fibrinolytic therapy, and intravenous antibiotic treatment.

bloody appearance, empyema, pleural effusion

2 | DISCUSSION AND
CONCLUSION

Empyema diagnosis is made based on the presence of pus,
positive Gram's stain, or positive culture of the pleural
fluid." A red-colored pleural effusion is commonly seen
in malignancy, trauma, and pulmonary embolism?; how-
ever, reports on its frequency in empyema are limited. It
can be observed in cases complicated by bronchopleural
fistula or vascular injury during thoracentesis, but these
complications were not present in our patient. CT find-
ings suggest that the dark-red effusion was caused by
internal hemorrhage of the lung abscess. The pleural ef-
fusion can be bloody rather than purulent in empyema. It

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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FIGURE 1 Chestimaging findings on admission. (A) Chest radiograph showing a large amount of right pleural effusion. (B-G) Chest
computed tomography showing a large abscess in the lung with an air-fluid level in the right upper lobe (red arrowheads), a lung abscess
in the right lower lobe (blue arrowhead), and large encapsulated pleural effusions (black arrowheads). The yellow arrows point to a high-
attenuation area in the lung abscess, suggesting internal bleeding. Images B, D, and F show the lung window, and images C, E, and G show
the plain mediastinal window

FIGURE 2 Dark-red pleural fluid drained from the chest resembling “Burgundy wine”
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FIGURE 3 (A) Chest radiograph
showing two chest tubes inserted for
pleural drainage. (B) Remarkable
improvement in empyema after seven
weeks of treatment

is important to know this, as this may prevent panic when
performing thoracentesis.

ACKNOWLEDGEMENTS
None.

CONFLICT OF INTEREST
None.

AUTHOR CONTRIBUTIONS

DK wrote the initial draft of the manuscript. AO was re-
sponsible for manuscript drafting and image modifica-
tion. Both authors were directly involved in the treatment,
critically revised the manuscript, and approved the final
version.

CONSENT
The written informed consent to publish this report was
obtained from the patient before the submission process.

DATA AVAILABILITY STATEMENT
No datasets were generated or analyzed for this case
report.

. 30f3
Clinical Case Reports —Wl LEY

ORCID
Akihito Okazaki @ https://orcid.
org/0000-0002-5426-9035

REFERENCES

1. Shen KR, Bribriesco A, Crabtree T, et al. The American
Association for Thoracic Surgery consensus guidelines for
the management of empyema. J Thorac Cardiovasc Surg.
2017;153(6):€129-e146. doi:10.1016/].jtcvs.2017.01.030

2. Kamal YA. Black pleural effusion: etiology, diagnosis, and treat-
ment. Indian J Thorac Cardiovasc Surg. 2019;35(3):485-492.
doi:10.1007/512055-018-0756-6

How to cite this article: Kuwahara D, Okazaki A.
“Burgundy wine” pleural effusion: An unusual
manifestation of acute bacterial empyema. Clin
Case Rep. 2022;10:e05486. d0i:10.1002/ccr3.5486

14


https://orcid.org/0000-0002-5426-9035
https://orcid.org/0000-0002-5426-9035
https://orcid.org/0000-0002-5426-9035
https://doi.org/10.1016/j.jtcvs.2017.01.030
https://doi.org/10.1007/s12055-018-0756-6
https://doi.org/10.1002/ccr3.5486
5606
テキスト ボックス
14


Received: 28 September 2021 Revised: 16 February 2022

Accepted: 20 February 2022

DOI: 10.1002/ccr3.5530

CLINICAL IMAGE

Tuberculous pleuroperitonitis

Maki Minamikawa | Akihito Okazaki

Department of Respiratory Medicine,
Kaga Medical Center, Kaga, Japan Abstract
Correspondence

Akihito Okazaki, Department of
Respiratory Medicine, Kaga Medical
Center, Ri-36, Sakumi-machi, Kaga,
Ishikawa 922-8522, Japan.

Email: akihitookazakil017@gmail.com IS,

Funding information KEYWORDS

This research was not supported by any
specific grant from any funding agency
in the public, commercial, or non-profit
sectors. Therefore, no funding body was
involved in the design of the study, the
collection, analysis, and interpretation
of the data, the writing of the
manuscript, or the decision to submit
the manuscript for publication.

1 | CASE PRESENTATION

An 83-year-old man presented with low-grade fever and
anorexia. Computed tomography revealed left pleu-
ral effusion and minor ascites (Figure 1). Pleural fluid
showed elevated adenosine deaminase (115.3 U/L);
however, the pleural fluid culture was negative for
Mycobacterium tuberculosis (TB). Thoracoscopy re-
vealed multiple granular protruding lesions in the
pleura, and epithelioid granulomas were confirmed
pathologically (Figure 2). Pleural tissue culture was
positive for TB, and anti-TB therapy, consisting of iso-
niazid, rifampicin, and ethambutol, improved chest and
abdominal imaging findings.

Clinical Case Reports e WILEY

| Naruo Yoshida

An 83-year-old man was diagnosed with tuberculous pleuroperitonitis on a
thoracoscopic pleural biopsy. It may be due to endogenous reactivation of the
foci in the pleura and peritoneum. Thoracoscopy, which can be performed under
local anesthesia, should be considered when both pleural effusion and ascites are

ascites, pleural effusion, thoracoscopy, tuberculosis

2 | DISCUSSION AND
CONCLUSION

This case proves two important clinical points. First, there
are complicated cases of tuberculous peritonitis (TBP) and
pleuritis. TBP is relatively rare, with a reported incidence
of 0.1-0.7% among all forms of TB, and pleural effusions
develop in 12-63% of patients.'

Second, a thoracoscopic pleural biopsy is effective,
even in the presence of concomitant ascites. Since the cul-
ture of both pleural effusion and ascites has low sensitiv-
ity, histological confirmation of granulomas is important
for the diagnosis of TB. Although most reports of TBP are
made by laparoscopy, it is invasive and requires general
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FIGURE 1 Chest radiograph shows the left pleural effusion and mild thickening of the minor fissure (A). Chest computed tomography
(CT) reveals a calcified nodule in the upper lobe of the left lung and left pleural effusion (B, C). Abdominal CT reveals minor ascites,
irregular thickening of the peritoneum, and thickened mesenteric soft tissue (D). Abdominal CT after 2 months of antituberculosis
treatment reveals no ascites (E)

FIGURE 2 Thoracoscopy performed
under local anesthesia shows multiple
granular protruding lesions in the pleura
(A, B). Pleural biopsy revealing epithelioid
granulomatosis with multinucleated

giant cells (arrows) (hematoxylin and
eosin stain) (C). Although staining for
Mycobacterium tuberculosis (TB) of the
pleural tissue is negative, pleural tissue
culture is positive for TB
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anesthesia. Thoracoscopy, which can be performed under
local anesthesia, should be considered when both pleural
effusion and ascites are present.
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1 | CASE PRESENTATION

A 73-year-old woman with treatment-free Sjogren's syn-
drome was hospitalized for depression related to the
coronavirus disease 2019 (COVID-19) pandemic, and
venlafaxine was initiated. There were no pulmonary le-
sions on admission (Figure 1A-2A). Two months after
starting treatment, the patient complained of dry cough,
and chest imaging revealed bilateral multiple ground-
glass opacities, consolidation, and small bilateral pleu-
ral effusions (Figure 1B-2B). Polymerase chain reaction
assay for COVID-19 was negative. Laboratory findings
revealed elevated surfactant protein-D (187 ng/ml) and
C-reactive protein (15.7 mg/dl), normal Krebs von den
Lungen-6 (306 U/ml), and no novel autoantibodies

Venlafaxine-associated pulmonary toxicity is rare, with only a few reports
of pneumonitis, eosinophilic pneumonia, and asthma. We report a case of
venlafaxine-induced interstitial lung disease in a patient with coronavirus dis-
ease 2019 pandemic-related depression. Chest imaging findings improved after
discontinuation of venlafaxine and treatment with corticosteroids.

drug-induced pneumonitis, venlafaxine

compared with baseline. Bronchoalveolar lavage fluid
was predominantly lymphocytic (82%). Venlafaxine
discontinuation and treatment with corticosteroids im-
proved imaging findings (Figure 1C).

2 | DISCUSSION AND
CONCLUSION

The COVID-19 pandemic shows no sign of abat-
ing, and its negative impact on mental health is a
major social problem worldwide. The prevalence of
pandemic-related depression in the general popu-
lation is estimated at 14.3%-24.3%.! Venlafaxine, a
serotonin-noradrenaline reuptake inhibitor, is used to
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FIGURE 1 (A) Chest radiograph
showing no pulmonary lesions on
admission. (B) Chest radiograph 2 months
after venlafaxine treatment showing
bilateral multiple opacities

FIGURE 2 (A) Chest CT with no pulmonary lesions on admission. (B) Chest CT showing bilateral multiple ground-glass

opacities, consolidation, and small bilateral pleural effusions 2 months after venlafaxine treatment. (C) Chest CT revealing remarkable
improvement 3 months after discontinuation of venlafaxine and corticosteroid treatment. Regarding corticosteroid administration, 500 mg
methylprednisolone was first administered for 3 days, then tapered to 40 mg/day prednisolone and then discontinued over 3 months. A
probable relationship between venlafaxine and interstitial lung disease was obtained with an Adverse Drug Reaction Probability Score

(Naranjo nomogram) of 7. Abbreviation: CT, computed tomography

treat depression worldwide. Venlafaxine-associated
pulmonary toxicity is rare, with only a few reports of
pneumonitis, eosinophilic pneumonia, and asthma.’
This rare pulmonary side effect of venlafaxine should
be promptly diagnosed and treated to improve patient
outcomes.
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1 | CASE PRESENTATION

A 78-year-old woman without smoking history presented
with paroxysmal nocturnal wheezing and coughing. Chest
imaging revealed small mucus plugs in the peripheral and
central bronchi in the right lung (Figures 1A and 2A-D).
After one-month treatment with inhaled corticosteroids

FIGURE 1 (A) Chestradiograph

at initial visit showing small reticular
opacities in the right middle zone. (B)
Chest radiograph after 1 month showing
worsened shadows in the right middle
zone with developing consolidation.

Although allergic bronchopulmonary aspergillosis can be associated with mucus
plugs in the central bronchi, this association in the peripheral bronchi remains
unclear. A 78-year-old woman presented with mucus plugs in both the peripheral
and the central bronchi in the right lung, which evolved into consolidation with

high-attenuation mucus after one month.

allergic bronchopulmonary aspergillosis, mucus plugs, peripheral bronchi

and long-acting p-agonists, her chest imaging findings
worsened (Figures 1B and 2E-H). Laboratory test results
revealed elevated levels of eosinophils (1850/pL), total
immunoglobulin E (IgE; 20001U/mL), and Aspergillus-
specific IgE (Index, 26.73; normal cutoff index <0.27).
Bronchoscopy revealed mucus plugs (Figure 3), and
Aspergillus terreus was detected in bronchial lavage fluid,
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(A)

(B)

(F)

FIGURE 2 (A-D) Chest computed tomography at initial visit showing mucus plugs in the peripheral bronchi in the right upper lobe

(right B3, yellow arrowheads) and in the central bronchi in the right middle lobe (right B4, blue arrowheads), with partial atelectasis

of the right middle lobe. (E-H) Chest computed tomography after 1 month showing consolidation with high-attenuation mucus (red

arrowheads)—a typical finding in allergic bronchopulmonary aspergillosis. Images A-B and E-F show the lung window, and images C-D

and G-H show the plain mediastinal window

FIGURE 3 Bronchoscopic image showing mucus plugs in the
right B4 bronchi

leading to the diagnosis of allergic bronchopulmonary as-
pergillosis (ABPA).

2 | DISCUSSION AND
CONCLUSION

The central and peripheral bronchi are located in the inner
two-thirds and outer one-third of the lung, respectively."

ABPA is characterized by the presence of central bron-
chiectasis and mucus plugs in the central bronchi on
computed tomography. High-attenuation mucus (HAM)
is a specific radiographic finding of ABPA, with high-
diagnostic utility.> This case illustrates that HAM can
result from mucus plugs in the peripheral and central
bronchi. In patients with asthma symptoms, physicians
should consider the possibility of ABPA even if mucus
plugs are found in the peripheral bronchi rather than in
the central bronchi.
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